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.soap suds, to indicate the need for additional detergent. In many instances
t he consuner i dioxide, shower rinse, and hard surface cleaner foam.

20 B N

Compositions for foam stabilizing, titanium dioxide coagulation and shower rinses are
called upon to perform under difficult conditions.

For example liquid detergent compositions which are suitable for hand dishwashing must
satisfy several criteria in order to be effective. These compositions must be effective in cutting

25  grease and greasy food material and once removed, must keep the greasy material from re-
depositing on the dishware.

The presence of suds in a hand dishwashing operation has long been used as a signal that
the detergent continues to be effective. However, depending upon the circumstances, the
presence of suds or the lack thereof, has no bearing upon the efficacy of liquid detergents.

30  Therefore, the consumer has come to rely upon a somewhat erroneous signal, the lack or absence
of soap suds, to indicate the need for additional detergent. In many instances the consumer is

adding an additional amount of detergent far in excess of the amount necessary to thoroughly
clean the dishes. This wasteful use of detergent is especially true in hand dishwashing since the
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'Cli'll (I%XIUS/IeNqu/EdTIh'gh present [ nvw M%aﬁg?reé%ﬁﬁohﬁgﬁg% Wﬂé’g |Ot:

has been sur pr jaliremgbwal properties. Therelsalso a need for products in the personal care field, particularly
hand soaps, body washes, shampoos, shaving creams, shaving gels and diphiliatories, which have
20  improved foam retention. There is also a need for improved oil well treating foam, agrochemical
foam, fire-fighting foam, shower rinses and coagulants for TiO,. There is also a need for
improved oil well treating foam, agrochemical foam, and fire fighting foam. There is also a need
for improved bathroom shower rinsing compositions, coagulants for titanium dioxide used in
paper making, and hard surface cleaner foam.
25 ' SUMMARY OF THE INVENTION
The present invention meets the aforementioned needs in that it has been surprisingly
discovered that polymeric block materials having the capacity to accommodate a positive charge
character, negative charge character, or zwitterionic character have the capacity to provide liquid
hand wash detergent compositions with extended suds volume and suds duration benefits.
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acconmpdat e a positive charge character, negative charge character,

zwitterionic chphasissir have the capacity to provide |liquid pRpfshod@sd
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benefits. 15 Nov 2003 WO 00/71591 PCT/ US00k14314 3 A fi rst aspect of the
present invention nekat gnﬂ | Qg; 18% nor e
cationic group-containin @ uni t Eﬁn&ﬂ#&ﬂ%{a}cﬁn 1933 n Egddl tional
bui | di ng bl ock uni t)s; pomrmmhaucgfnep-bdmhngwﬁﬂswmﬂr has an aver age
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suds/ f oam vol BBy assdncivérb@erditiond ﬁﬂfge‘ﬂ&asﬁjﬂbfﬂabhﬂsfdﬁlesyse in hand

di shwashi ng or other uses, said conpositions conprising: a) an effective
amount of & bl ock PUPRTEASPES RSS9 sRmposifigns Jypically liguiddetergentspmepositions, having

gr oup- cont ai Ni {gheddBd hidla/feAAfvokind dnd sB .ﬁsvfogp @poﬁg@%fﬁg@mmsﬁa@gm

bui | di ng bl ock units provided that t an aver age
cati oni ¢ char gethetasesi said eempasigans carBprisingt ess, pr ef er ably 5 or less, nore

preferably from ab%lt Ompéﬁ&gveaapno%m?hbem gb°3 %ﬁ’ .ably from about

0.05 to about 2.77,”even nore pre rably to about 2.75, nost
preferably from ab))ut One/ér riiove cakionit gﬁuﬁ-&nﬁnﬁgumeranﬁoo dal t ons nol ecul ar

wei ght at pH of from about 4 to qut 12 b ef fective anount of a
sur f act ant ??or t he 1 veﬂpwy%l‘ﬁarme?‘?ﬁ‘@'ﬁa‘}wb&%p%s and ot her

adj unct i ngr edpeil&d thRy @Y bIWEKE pbihabr s 48 YoPdbd RAMLhicSHNatke t?fofisdu@l 15 or less,
conposi tion has &&BH of fromabout 4 to about 12. |caI t hese

conposi ti ons aPElERblprlesss Borepseferably ifrgumi W“‘I\Qﬁ%@\?b‘?“‘ SfWWmfa&bbeﬁmao
purposes for WG §91@3B8oGAAONeh | hﬁfll:'spr@fcﬁb Iy Ho ok 0.1 Q%?Fiﬁcm& ferabl

conprises a detergent surfactant he present 1 nvention further ate to
met hods for pr &6%ndbovy0.75 tor abawt @25 smitpef wmmmmmmoMMn
hand washi g dig) e or other uses involving suds/foam In still another
aspect, the present’invention provides nethods and conpositions for 25
personal care, suctb)as shaffatiosamountglfa sifscoat fonthe givemnst; rieldy washes),

shaving cream postc) the balance carriers and other adjunct ingredients;
provided that a 10% aqueous solution of said composition has a pH of from about 4 to about 12.
Typically, these compositions are granular solids or liquid. Moreover, for many of the
20  purposes for which these compositions are intended, the surfactant comprises a detergent
surfactant.

The present invention further relates to methods for providing increased suds/foam

retention and suds volume when hand washing dishware or other uses involving suds/foam.
) in still another aspect, the present invention provides methods and compositions for
25  personal care, such as shampoos, soaps (hand washes and body washes), shaving cream, post
foaming shaving gel, and dephiliatories, oil field foam, fire fighting foam, agrochemical foam,
hard surface (e.g., bathroom tile) foam cieaner, shower rinse, fabric washing with improved soil
release properties, and coagulants/retention aids for titanium dioxide used in paper processing.
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5 NOV 2003 WD 00/ 71591 PCT/ USOQ 14314 4 These and ot her objects, features
and advantages wi ||l becone apparent to thogse of ordinary skill in the art
from a readi ng of Tiwse fuxd bihen stgectlp feaiukes chnd @8wintagks Wil Betomb @&ﬁ%"éﬁﬂe of

clainms. Al reen S, rat 0S and, prqport.ions hereln are_ by WEIg
unl ess ot her wi 5‘@“‘%@@? er‘?adlnér?gg\eﬁ?uﬂ“ﬁ%g lefl desgaptioneand thsiappended O)

unl ess ot her Wickgnspeci fi ed Al'l docunents cited are in relevant part,
i ncor porated herein by reference. All substituent groups in structural
formulas in the sp Pmrﬁuamdmmmmmbywmmgmmmmu
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unl ess i ndi cated ot herw seﬂl ?&E@Eﬁgﬁﬁﬁgrouwg@m

Cooper at i on Tirereleyan part ritcogpopdtedthateindsy referehad.  nunber s PCT/ US98/ 24853

PCT/ US98/ 24707, [ 24699, and PCT/ US98/ 248 l.hcor por at ed herein by
reference in thei %ﬁ'ﬁﬁfsgw Wﬁﬂ?‘%‘ﬁmy’m’f"(ﬁ E‘F yResticagop andclaims baxsithe

the free base nianig défined it previvi SraknP Hhlhs &%ﬁ&ﬁmp@édv&

mal eate, sulfate, chloride, etc. 15 Al D DESCRI I-E#QC]\I OF THE The present

i nvention rel caled Aherwist-yreri ¢ naterials (also termed "bl ock

pol yneri c gpenhanci étgﬁmaﬁlf nd
enhanced suds vol umnéJdlMen orﬂlpgtﬁglﬁﬁ#’ ﬂﬁ%%ﬂgwgﬁpom gmﬁls
suitabl e in t Rembere| RETAUSIRI4856H aPCHHISES/247407 £ PWH&QS&E%%rmBaP@TWMMZ
and/ or body TROQLN ha n her
properties in ot egmag’es. %rrm%tg& el F“%E'H%F %Qﬂ@ﬁﬁg ?9 B’Pﬂ'\‘if’%le
enhanced soi | thediee hase or disarsalt.alypitalcotkiterdongdmiiiie addtite, Pittate)Mileste, F6IERY, clbride,
preferably may conprise any material provided the final polynmers have an

average cationitc charge density of about 15 or less, preferably 5 or |ess,
mor e pref dasabl y from aboutM_@g@Wrabl y from about
0. 05 to about 77, even nore prefera rom about 0. 0 about 2. 75,_
nost prefer abl-l}?" Pressmt é’b‘@ﬂllm’o"dﬁﬂ’stt% blogk paémc matexials{plse teymed 1Dlock] polymeric

mol ecul ar vei ghfiandihg Bgetd"y) Which Provide Qffianded! s9aP @B on d enhanced suds volume when

formulated into liquid detergent compositions suitable in the field of personal care, particularly
for hand washing and/or body washing soaps or shampooing, as well as enhancing other
20  properties in other uses. Among their other advantages, they also provide enhanced soil release
for laundry detergents. The polymeric material preferably may comprise any material provided
the final polymers have an average cationic charge density of about 15 or less, preferably 5 or
Jess, more preferably from about 0.05 to about 5, even more preferably from about 0.05 to about
2.77, even more preferably from about 0.1 to about 2.75, most preferably from about 0.75 tc
25  about 2.25 units per 100 daltons molecular weight at a pH of from about 4 to about 12.
The hand washing, body washing, shampoo, laundry detergent and other
compositions of the present invention comprise:
a) an effective amount of a block polymer effective as a suds stabilizer or soil release
agent, or agent for another desired purpose said polymer comprising:




The hand washi ng, body washing, shampoo, [aundry detergent and other 15N?V 2002
conposi tions of the present invention conprise: a) an effective amunt o

bl ock polymer e{fqehisye as a suds stabilizer or soil releasep
agent for another desired purpose said pol yner conpri sing: %ﬁ%;? 01 WO

00/ 71591 PCT/US00114314 5 i} one or noregcationic group cont aining units
and, optionally, one orynor ! I ql QI rovi ded
that said pol yner has hdve g’ﬁcgr\clllg&rrgg%%%atgg |c‘£‘ﬁng g“%é’?‘foon%lcﬁ' oot a5
or less, pr efdﬂhibhqlbﬁldingﬁlmksgmmre preferably from about 0.05 to about 5,
even nore preferabl bou 5 to about 2,77, even nor referably
fromabout 0.1 to ﬁ’éﬂ#&)g}a id} “8?%“&?%?%?%0%6W@%Wt‘§a§%’6&§°2 25
units per 100 lds’sjﬁrefaﬁblyﬂﬂfﬁﬁuﬁl&"e Mmﬁﬁa&mmaﬁd&m@mmﬁmfcﬁmmt

12; b) an effective arrount of a surfact ant, typi calq% a detersive
to

surfactant whetboutllds te @bry 377, e mere peelerably from abawti abety 2976, mgst prgferably |
bal ance carri efgn 3 @4 dﬂsab.ﬁ;gtw%ts ps%%ﬂmor%&%%ghf&g&hgafhﬁﬁabmm r

particul ar use; provi t a 10% aqueous sol ution © conposition
has a pH of frabeutdBput 4 to about 12. It is preferred that the polymer (a)

further 'corrprises | east e(:h Z one of y%Po LOUDS rovi ded 1 hat
sai d pol yner has a dro fF Y h ﬁa"ﬁéf %‘%’oﬁﬁ 5‘?’&{"8‘5‘3“’ %
preferably abomnpesxﬂﬁﬁiuiedfabwam:lﬁaﬂa and/or (iii) one or nore units

havi ng one_or rrore B be groups s ected from t he group consi sting of
non- hydroxil(? group ﬁ‘B %3%‘1%%%“%"8 §§f ingredicnis appypRIvis Lo the, ‘“ﬁ’él”ﬁbnyl
groups, and/or non- Hbomhaaimemm ssmﬁérﬁasﬂassﬂo&lﬂanﬁmbntohmwﬂer
(a) further conprises at |east one o 20 units capabl e of having an

anioni c charge at a pH 1 #P¥Rabout 4 to about 12; units capable of
having an ani oni C G hferdf thaPth€ FOIAR (8) fitir BmitisefatiddstOf from about 4 to

about 12; and units having no charge at” a pH of from about 4 to about 12.
Bl ock PoI Yyer s (ii) oneormorchydroxylgroups,provndedthatsmdpolymerhasaﬁydroxyl

15 Group Density of about 0.5 or less (more preferably about 0.0001 to about 0:4), and/or
(ili)  one or more units having one or more hydrophobe groups selected from

the group consisting of non-hydroxyl groups, non-cationic groups, non-anionic groups, non-
carbonyl groups, and/or non-H-bonding groups.
It is also preferred that the polymer (a) further comprises at least one of:
20 units capable of having an anionic charge at a pH of from about 4 to about 12;
' units capable of having an anionic charge and a cationic charge at a pH of from
about 4 to about 12; and
units having no charge at a pH of from about 4 to about 12.
i Block Polymers
25 “Block Polymers” as used herein is meant to encompass two or more different
homopolymeric and/or monomeric units which are linked to form a single polymer molecule.
Typically, the block polymers are in the form of di-, tri- and multi-block polymess. Those skilled
in the art will recognize the phrase “block copolymers” is synonymous with this definition of
*block polymers”.
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*Bui | di ng B ocks ﬁéﬁl@%m@f&’r’éﬁmn hmmpdﬂognnmlmermts aglfet/ mponomerio meits that

units that p e 0 | ogk .copol
Nonlimting e @El@gﬁfﬁgq&& 1;1 |knl(:':1 ym solﬁ?\n acc %ﬁ%@‘\?ﬂffﬂ@ﬁe
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uni ts, hydrophobi.c,uni. ic.units and zwitterionic units. For the
purposes 5 of "Hfyd YW&E@%‘F‘%RW foBic units, eniqnec nts 2 Ziispiong it Fosthepupposes

i nventi on £0NgHthé fresd fiveritiolDihe bloeR bbiPRkCof RIHIRSY R Erition R0HNes BRI G RbreC
units. The different honopolyneric units present in block polyners retain

some of t hei rCatippig beragpolyameris @nd/prymeniomere imitsnal properties even though they

are 1 nked 0 one o, 4G HoloBbiflkic AFTHAkNTE e MUkl b SimPOH U o

are known to exhibit propertie at are eren se 0
bonopol yner s, l’esmrmdmpml,wmml pmpnﬂtm@#guﬁmu@lﬂmydm linked tolome pr mpeer differentof

bl ock copoly emsel e ependi n t he | ength angd.chepi cal
conposi tion oﬁ{“ﬁm }é-, ?é%:k EH‘S"I‘FF@‘“BWB&‘E% g’@b B‘ﬂ:ﬁ? HJ?
properti es0 of thasdﬁfmahoﬂﬂm&ﬁrraﬁbﬁ. dopdlir€rsad pblymed Hlenca! biPdRe prpatieds Hldlk
bl ocks within the bl gck poFgl For exarrpl a hl ock@iol ymer. such as:
hydr ophobi ¢ b°88\2'1ﬁ? ‘gﬁﬁi SWSF%‘R SOTRgsitien Bf the Rlocks
wi |1 exhibit pEGRSE heblobylyntd: eobREK pA Pt BRY inflbknleddy:
hydr ophi li ¢ bl ock- hydrophoblc block I ¢ bl ock- catlonlc bl ock. bt

Li kew se, a b\hﬁélka“ﬁﬁpm %h‘é#sagthmmebloﬁl)ob’mﬂ For example, a block polymer such as:
hydr ophi |'i c- hydr ophi gy Egﬁgt d;img HOBE
hydr ophi li c-cationic L*&o ropért?lle’t&r? N g?@%"%‘ecr than a
bl ock pol QMrwmeMQMWdﬂemhmwck@omwhwl c- hydroph| lic.
Bl ock Pol ynmer Struct sent ntion
conprise at |east on %%%‘%HWW?/%E*M@?%& 'ﬁgﬂ’gfp@aﬁm t,
preferably 2-(di ndtikeptiseyh bloek polimhersachaacr yl at e
hydrophilic-hydrophilic-hydrophilic-hydrophilic-hydrophobic-hydrophilic-cationic
will exhibit properties that are different than a block polymer such as:
20 cationic-hydrophilic-hydrophobic-hydrophilic.
Bloc er

The block polymers of the present invention comprise at least one cationic
homopolymeric and/or monomeric unit, preferably 2-(dimethylaminoethyl) methacrylate
(DMAM) and one or more non-cationic homopolymeric and/or monomeric units, such as acrylic

25 acid (AA), methacrylic acid (MA), hydroxyethylacrylate (HEA), hydroxypropylacrylate (HPA),
hydroxyethyl methacrylate (HEMA), hydroxypropyl methacrylate (HPMA), vinyl pyrrolidone,
styrene, styrene sulfonate, viny! acetate, maleic anhydride, and mixtures thereof, which among
other suitable “building blocks™ are described in more detail hereinafter.
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such as acrylic 25 acid (AA), nethacrylic acid (MA), hydroxyethylacryl ate
(HEA), hydroxypwekwhast vl ate (HPA), hydroxyet hyl nethacryl agcraisobadye,
hydr oxypr opyl nethacrylate (HPMA), vinyl pyrrolidone, styrene, styrene
sul fonate, vinyl acetate, naleic anhydri dey and m xtures thereof, which

anong ot her F%dﬂﬂ#llﬁli ggbui | di ng bl ocks" are described in nore detail

herei nafter. 03 WD 00171591 PCT/US00/ 1431 4 7 Cationic Units For
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charge within capuble@finfattitgsingh céﬂoﬂﬁbﬁbﬁﬁlﬁﬂamepﬂbmgéoﬂﬂom dioat Htoabdrit ORI Theini t
I S not reqslred to be protonated at ever H vaI Wi t hi.n the ra?gg) o&
about 4 to° atf@timic unitis ppfyequine {q bepreienated sBevepy PH i to
cationic noi etaﬁoﬂtﬁﬁ"‘lﬂﬁlﬁhﬁn&&%ﬂﬁ&'m&%ﬁﬁcﬂﬁﬁk@gdﬂ&ﬁcmﬂiﬁﬁwﬁhﬂumﬁ% T
A-(Z), 10 m wherein each o nd R are independently selected from
t he group cons‘#ﬂﬁﬁhﬂ’glsdhemﬂ]egen C, to C6 al kyl, and mi xtures thereof,
preferably hydrogen, C, to C, alkyl, nore preferably, hydr ogen or net hyI.
Tis selected fromthe group consisting of substituted or unsubstituted,

saturated or unsaturated, linear or brancher?t r3gdicals selected fromthe
group consisting of alkyl, 15 cycloal kyl, |atyR,| al karyl, aral kyl,
heterocyclic ring, silyl, nitro, halo, cy fonato, al koxy, keto,
ester, ether, carbonyl, am do, am no, gly 'Blsyl, car banat o, carbanmate,
carboxylic, and car boal koxy radical s and ffures thereof. Z is selected
fromthe group consisting of: -(CH2)- A—(@H2-CH CH)-, - (CH2-CHOH) -,

( CH2- CHNR4 -(CH2- CHR5- O - and mxtures #rﬂereof, preferably -(CH2)-. R

g’
S0 o L GRS RE R sl el s KER Sk
thereof, z is @noi Qtﬂmfand&ﬂixﬁﬁésehbrédf,qmﬁhﬁgthy&om ghouC, AiRyl, poef prefeiubly,
about 2 to abou)}drolggn orrrr?w&ylo r'IeIsesrel%gtlec}/ﬁgg Ct’l%:tgmup consisting of substituted or unsubstituted,
saturated or unsaturated, linear or branched radicals selected from the group consisting of alkyl,
15 cycloalkyl, aryl, alkaryl, aralkyl, heterocyclic ring, silyl, nitro, halo, cyano, sulfonato, alkoxy,
keto, ester, ether, carbonyl, amido, amino, glycidyl, carbanato, carbamate, carboxylic, and
carboalkoxy radicals and mixtures thereof. Z is sclected from the group consisting of: -(CH,)-,
(CH,-CH=CH)-, -(CH,-CHOH)-, (CH,-CHNR")-, (CH,-CHR"-O)- and mixtures thereof,
preferably -(CH,)-. R* and R are selected from the group consisting of hydrogen, C, to C alkyl
20  and mixtures thereof, preferably hydrogen, methyl, ethyl and mixtures thereof; z is an integer
selected from about 0 to about 12, preferably about 2 to about 10, more preferably about 2 to
about 6. A is NR°R’ or NR°R'R'. Wherein each of R%, R’ and R®, when present, are
independently selected from the group consisting of H, C1-Cg linear or branched alkyl,
alkyleneoxy having the formula:

25
—(R9O)yR10




about 6. Ais NR6R7 or NR6R7R8. Wierein each of R R and R, when ptgﬁﬁvg 03
are independently selected fromthe group consisting of H Cl1-C8 |i p
branched al kyl, al kyl eneoxy having the formula: 25 (ROOyR10 1 5 NOV 2003
WO 00171541 PCTWOSMRYSIU314 8 wherein Rg is C2-C4 |inear or PCEuiSHaeI4

al kyl ene, and m xtures thereof; RIOis hydrogen, Cl-C4 alkyl, and m xtures
thereof, y is from!l to about 10. PreferabBy R6, R7 and R', when present,

are i ndependeitetein R%hig nalydinear Gr braieh&¥aligflday and AitearedvbroteR 10 is hiNRSRE, ©fLC

NR6R R can forma heterocyclic ring containing from4 to 7 carbon atorns,

gpt i onal 1y corslka. andvayixtuses imMms?@emm;m%mﬁfmyR&mdmwmml taaé';e
enzene ring, ; 0 s i {ute : ydrQcarby!, .and/or
acet at es. Exann%{}gesn g#dyé @?%%%%123? e(:‘oattlvg'l e‘ghc%f’ﬁy’scﬁggl{h ?ruﬁg% %8’“ form a
unsubst i t ut ed heraeyclicnitig ytitaining romaab i7@bon #tds optivtally céntiistaZ Additbakl hetero
Dyrrol iyl e pionsh Bt de plbtectns e hionaly subemied by Cors Gufipirasasbylnc
pyrro , , ; ;
m xtures ther efd/or ¥detakes THxREMkS BOARSle mtﬁ%(:%gs,r%th gﬁﬂgﬁk@{lec %m\ﬁ%'“ﬁt
s u ig

Furthernore the bl ock 10 polyneric suds stabilizer

of from about ndohdoiseindalipy imidazelgh iwigezolipyle piperidinyl pyrazolyk ipyrazolinyl) @gridinyl,

about 1, 000, 0Q4 ¢ £ t 10.000 to.ahout 750, 00Q, .nore
preferably f r%ﬁ? agozg"%, Biyggp%%gg{gg{‘rb%g%oﬂfﬂu%bm %"é’?’gﬁﬁw 1y
abor' 35, 000 andmintyeres thaeef, SR mdaihblimasnd Piperariny]deinlg prefotitd Hirthernokd e blogiE K
pol yneric ds _hoosters, an be detern ned vig conventional gel perneation
chr omat ogr ap t ’ >
; oI Sod5; g o8 o Paeculas o 08 Rimh 000 o Rerw 20,000
ordi nary ski | |preférablir ot dbout 0007 Soup{,060) 000 RAbre Préferabty ifonPbohtOfoNH0b 30 bk
i ncl ude, but ot limted to, the followmng structures: i"- , 15 Nb\/
2003 5 10 WO %réﬁ glfrcgarefmblyﬁ-omabout 20,000 to about 500,000, even more preferably from abor~
35,000 to about 300,000 daltons. The molecular weight of the block polymeric suds boosters,
can be determined via conventional gel permeation chromatography or any other suitable
15  procedure known to those of ordinary skill in the art.
Examples of the cationic unit of formmia [Tj include, but are not limited to, the following
structures:

gde




N~"w2 HO HH CHC4 -1 O | L k2 CH2Z NCH2 CH2 CH3 CH3 CHIN CH
2 ZONZ2P CH3 PCI/1JS00114314 1 5 NOV 2093 WO 00x71591 PCT/ U500/

10 A preferredwﬁﬁkg ic unit is 2-dinethylam noet hyl
having the fornu a:ﬂﬁi

E At

10 BU LDI NG BLOCKS Sui t abl e bui |l di ng

bl ock polymers of the present invention inglude, but are

CHj, ‘Pﬁ;’ R Lﬁ

CHy o

10 N/




not limted to, am nes, quaternized am nes, ethoxylates, carboxyl ateg,5 N0V 2003
al kyl s, aromatic rings, styrene, sulfonates, nitrates, ethylenically
unsat ur at ed nonocar boxylic acids, ethylenically unsaturated dicarboxylic
aci ds and m xt WQ8V/ Yy eof . 15 Exanpl es of et hyl enical |y unseCTvSedE4i4
nmonocar boxylic acids as nmononers that are useful in the present invention
include, but are not limted to, acrylic aid, nmethacrylic acid, ethacrylic
acid, crotonic aci & preferiyd aBihic @nid ¢ HdmfdthyRntddeh§P mbBSRKE (DMANTPhmglthe
ethylenically urated di carboxylic acids as nononmers that are useful in
the present invention include, but are not limted to, maleic acid, fumaric
acid, aconitic acid, 20 itaconic acid, nesaconic acid, citraconic acid and
met hyl enemal oni ¢ acid and m xtures thereof. [Thqsle skilled in the art wll
appreci ate gt hat the dicarboxylic acidsEHan pl aced by their respective
anhydrides where these exist. Preferreg carboxylic acid nononers for use in
the present invention are substituted pr~Uhg | tuted acrylic and

met hacrylic acids wherein the substiClent, when present, is selected 25
fromthe group consisting of. hydrogen, am no groups, hal ogen groups,

hydr oxyl groups nonoval ent al kyl radicals, nonoval ent aryl radicals,

nmonoval ent_ ar al kil radi cal s, nonoval ent al karyl radicals, nonoval ent

cycl oal i ph’z?t i & I Xxtures thereof A y-dnxvl-Contajnjngy Units
One or nore units Bauhiy RTALPYS r . be i ncorport at ed
into a bl ock 30.pplynegwg&§%g% stJ@FP%%%$§ 0 yﬁgﬁggmgﬁﬁﬁﬁ%vﬂﬁ“ﬁ@@ﬁ B/t he
present i nventioblimifidetohgminesy ghatgmizethamiaess ethyxytdtespcahoaglaten QIS biofmatic Hhigs,
stabi li zer/ pol i anci..n nt. Qf the present inveptiqn is .

et or i nod by iy SBAHED i, BT RRictly dpbguRled ggeiey o s oihvienically
PCTI US00/ 1431 4msaturatbd/ dicarkysyliCacidyanBeiistudey therebfVb| ecul ar Wi ght of H x 1
(Total Monqnmer Mol gcul ar Lght) wherein X represents the nole quantity of
hydr oxyl nBnoner iMﬁ#&bﬂ“ﬂ@WW?@Wﬁ%Wﬁ?@ﬁmﬁw _,
the Hydroxyl Gt prebda0miventio incfudb)bafire RRMEERA icCachHid eid! ig bR UBABRiE C

enhanci ng agent,  cont ai ni ng, 2-di met hyl am noet hyl et hacryl at e: having a
mol ecul ar wei gfids Eptonig agidsinyliacticl agid aad mixteresshereefiy et hyl acryl ate having a

mol ecul ar wei ght  OfxARMIf eefibally bhSinrated dicarboxylic acids as monomers that are useful in
the present invention include, but are not limited to, maleic acid, fumaric acid, aconitic acid,
20  itaconic acid, mesaconic acid, citraconic acid and methylenemalonic acid and mixtures thereof,
Those skilled in the art will appreciate that the dicarboxylic acids can be replaced by their
respective anhydrides where these exist.

Preferred carboxylic acid monomers for use in the present invention are substituted or
unsubstituted acrylic and methacrylic acids wherein the substituent, when present, is selected
25  from the group consisting of: hydrogen, amino groups, halogen groups, hydroxyl groups
monovalent alkyl radicals, monovalent aryl radicals, monovalent aralkyl radicals, monovalent
alkaryl radicals, monovalent cycloaliphatic radicals and mixtures thereof,
Hydroxyl-Containing Units
~ One or more units having one or more hydroxyl groups may be incorporated into a block
30 polymeric suds stabilizer/polymeric enhancing agent of the present invention
The hydroxyl group density of a block polymeric suds stabilizer/polymeric enhancing
agent of the present invention is determined by the following calculation.




granms/mole, at a 1:3 nole ratio would be calculated as follows: 10 Hyld§ &8y R003
G oup Density = ( 17 0.0337 (3(116) + 157) Preferably, the polyners of the
pr esent inventh;("b g hydroxyl group density of 15 about Q. F%dlgss

r

nore preferably om about 0.0001 to about 0.4. This is especial
preferable for use of these polymers as sugg/foam stabilizers. NonI I mting

exanpl es of such hygly nt aj B 961 are not
i bed to the fol g ng: S| HLPRRERIN) L‘-J}gc e 00/ 14314 12
0,,4-.., off OH wherein n is an intege

00, pre?hé)rably 2 to 50,
nore preferably 2 to 30. Hydrophobic Units 5 Suitable hydrophobic

gr oup- cont ai ni ng uriYhesein X rentesents themade gnantify af hydroxahmeonemet inghe kleck polymerigr e
not lim ted5tosud§qﬂ?]1 figpobi ¢ groups preferably selected fromthe group
consi sting of non- droxyl groups, non-cationic groups, non-anionic

PCT/ USCQ) 14314 bonﬁc’ﬁg R G oWps. e prarorsbl Y g ted trom e ar

ond |n ) re. er ecte roup
consi sting of gfhééﬁ y(?P "§#'°S"hgtg§/al1m§mg“§'{ lﬁ?ﬁ?’%’l (;}Pﬁ'lnﬁﬁlné" l% res
t hereof . Nonl i mmmmlgxamde@mﬁyammﬁmdmabnae@wwwm nié s

include, but are not, linmited to the follow n 5 1 5 NOV 2003 WO 00/ 11591
PCr / US00/ 14314 8mams/mole, ata 1: 5 mole ratio would be caleulated as follows:

10

Hydroxyl Group Density = ( 17 )
(3(116) + 157)

0.0337

Preferably, the polymers of the present invention have a hydroxyl group density of
15  about 0.5 or less, more preferably from about 0.0001 to about 0.4. This is especially
preferable for use of these polymers as suds/foam stabilizers.
Nonlimiting examples of such hydroxyl group-containing units include, but are not

limited to the following:
{oj?; oM
o o/\l/ , 0% o OH




14 C Hydrophilic Units Suitable hydrophilic group-containing units fch&¢ﬂm3
in the present invention include, but 5 are not limted to, hydropﬁ
groups preferang’selected fromthe group consisting of carboxyl groups,

car boxylic acid heir salts, sulfonic acids and their BEI/pPE00/14314

het eroat om containing noieties present in_a ring or |inear form and

m xtures thereof. Nonlimting exanples of Quch hydr ophi I i ¢ group-cont ai ni ng
units include, but are not limted to the following: 10 f CH2CH-)-- SQ3H
15 Nov 2003 WD 00171591 PCT/ US00/ 1431 Anionic Units For the purposes
of the present invention, the term "dm c unit" is defined as "a noiety
whi ch when incorporated into the struct ogﬁ\LD%%SUdS stabilizers/block
pol ymeri c enhancing agents of the presént “invent 5p, i s capabl e of

mai nt ai ni ng an anionic charge within the pH range 5 of fromabout 4 to
about 12. The anionic unit is not required to be de-protonated at every pH
value within the range of about 4 to about 12." Non-limting exanpl es of

units which conprise an aniofc ety include, acrylionacid, methacrylic
acid, glutamc acid, asparti Cl a nonomeri
COZ -CH2-CH2H -CH2 10 and a ng,gg\’;m i

LCH2-CH-CH -CH o=~ NH

wherein n is an integer from 2 to 100, preferably 2 to 50, more preferably 2 to 30.
Hydrophobic Units

5 Suitable hydrophobic group-containing units for use in the present invention include, but
arc not limited to, hydrophobic groups preferably selected from the group consisting of non-
hydroxyl groups, non-cationic groups, non-anionic groups, non-carbonyl groups, and/or non-H-




I CHZCHZCHZN(CHS) the latter of which also conprises a noiety capabl& gy 2003
having a cationic charge at a pH of about 15 4 to about 12. This latter

unit is deflned“nﬁﬁgiph "a unit capable of having an ani onpgr, 18514

cationic charge a of from about 4 to about 12." Non-Chnrg Units For
t he purposes of the present invention the germ"non-charged unit" is

cuds stabi 11 oPERERYRE AL pbiaRy &%@%r%%%%%ﬁﬂ%ﬂﬁ'éﬁ%%%%‘?on

has no charge amﬂh,mﬂghmﬂ-mjmr@eth@éoffrom about 4 to about 12."

Non-limting exanp es of. unlts mh an-charged .uni t.s"

such as styrene, %E% &W%ﬂ@m*ngmBW% s EMQ§§?3F§°{
am des, ketonq&mmgmhgégﬂhaﬁg_the | i ke. The units which conprise the

pol ymers of the present invention may, as single units or nononers, have

any pKa valiie. The polynmers may optionally be crosslinked. 1 5 NOV 2003 W
00171591 PCT/ US00/ 14314 16 Particul ar Bl ock Polynmers Preferred bl ock

pol ymers conpri sing a honopol ymer bl ock oneric units A and at |east
one of a honopol ymer bl ock of nononeric ' B and a honopol yner bl ock of
mononeric units C. 5 A at |east one cationijc nononeric unit A having a
Formula |I: | 10 wherein 15 20 R is H or aff abkywl having 1 to 10 carbon

atons, RZis a noiety selected fromthe group consisting of 13 (CH 6H

ﬁCH;CH;
%

OCH,CH2CH2CH;

— CH,CH)—



R4/ "R5 (tHA 14 R12Z "-R13 , C=0 25 ,and wherein R3 is selected fromyNey 200
group consisting of 0 0 11 -0- , -C-- , and -- .Co_. (H2CH20) A R12

"R13 30 a is an integer fromO to 16, preferably 0 to 10; 1 5 NOV 2003 WO
00x11591 PCT/ USHOQPYZI3M4 17 b is an integer from2 to 10; c Persei4ieger
from2 to 10; dis an integer from1l to 100; R and RS are independently

sel ected fromthe group consisting of -H 14nd 5 -R8-N RO \R10 10 R is

i ndependent|ly selected fromthe group consisti
having 1 to 18, preferably 1 to 10, carbon at|o
I ndependently selected fromthe group consisti
10, preferably 1 to 8 carbon atons; R12 and ar

fromthe group consisting of H and al k I/Dgxlgg\
N

Hydrophilic Units
~ Suitable hydrophilic group-containing units for use in the present invention include, but
5 are not limited to, hydrophilic groups preferably selected from the group consisting of carboxyl
groups, carboxylic acids and their salts, sulfonic acids and their salts, heteroatom-containing

a bond and an al kyl ene
and R are

-H, alkyl having | to

ndependent |y sel ected

0

moicties present in a ring or linear form and mixtures thereof.
Nonlimiting examples of such hydrophitic group-containing units include, but are no*
limited to the following: '

10

—— CH,CH—

SO,H

O



15 from1 to 10, preferably 1 to 8 carbon atoms; 20 25 30 wherein t ik 8BV 2003
integer from2 to 10; 1 5 NOV 2003 WO 00111591 PCT/ US00/ 14314 18 B. at

| east one nononawo eyt B sel ected fromthe group consisti ngcwiusoo1asis
nmononeric unit of Formula N 5 R0 CH2---C ne R21 |v wherein R2 is

selected fromthe group consisting of Hants CH3; 10 R21 is selected from

t he group consAsichig@uéts 15 20 0 -OC CH3 1 5 NOV 2003 WO 00171591 19 -OH

510 15 _0-(C)e- gt_)'r the purpmgs o]f:rl.he present invention, the term "anionic unit” is defined as "a moiety
which when incorporated into the structure of the suds stabilizers/block polymeric enhancing
agents of the present invention, is capable of maintaining an anionic charge within the pH range

5  of from about 4 to about 12. The anionic unit is not required to be de-protonated at every pH
value within the range of about 4 to about 12." Non-limiting examples of units which comprise
an anionic moiety include, acrylic acid, methacrylic acid, glutamic acid, aspartic acid, a
monomeric unit having the formula:

coy
_cnz—cnz—éﬂ—crlz
10

and a monomeric unit having the formula:

CH; COy
CH;—(!lH—éH —CH
0=¢
o
CH,CH>CH;N(CH3)
the latter of which also comprises a moiety capable of having a cationic charge at a pH of about
15 4 to about 12. This latter unit is defined herein as "a unit capable of having an anionic and a
cationic charge at a pH of from about 4 to about 12."
Non- Units
For the purposes of the present invention the term "non-charged unit” is defined as "a
moiety which when incorporated into the structure of the suds stabilizers/polymeric enhancing
20  agents of the present invention, has no charge within the pH range of from about 4 to about 12.”
Non-limiting examples of units which are "non-charged units” are monomers, such as styrene,
ethyliene, propylene, butyiene, 1,2-phenylene, esters, amides, ketones, ethers, and the like.

The units which comprise the polymers of the present invention may, as single units or

monomers, have any pK, value. The polymers may optionally be crosslinked.




0 wherein c is an integer from3 to 25, preferably 3 to 5, -O(CI—lZ)rﬂ,—lﬂ[]v 2009
wherein f is an integer fromO to 25, preferably 0 to 12; 0 R23

-C0 (_& CH20 “JP f% -C-0 HCHOH wherein g is an integer fromlto
100, preferably b; 20 his an integer from1 to 100, oamid | to
50; RR3is -H -CH3 or -C2Hs, R2" is -CH3 or -C2H5; 25 0 Il --CNH-(CH2

--OH wherein 'Eis @niilngéger froml to 2516preferably 2 to 12; 0 O ~H3
-G NH CH2- CH . 30 1 5 NOV 2003 WD 00/ 71591 20 H O OH
C -0 (CH2t O C H Keferred blodk polymers comprising a homopolymer block of monomeric units A and

at least one of a homopolymer block of monomeric units B and a homopolymer block of
monomeric units C.

5 A, at least one cationic monomeric unit A having a Formula I:
p '
—GCHQ—({.%EI , I
R2
10
wherein )

R' is H or an alky] having 1 to 10 carbon atoms,
R? is a moiety selected from the group consisting of

J@ é:o

15 , ém Y
. ’ (éH,)b .
R4/ SRS lb
RI2ZZ “Mp13
20 i3
((I:Hz)c i=0 ¢—o
SN GR
o HN RI127 i3

25
wherein R’ is selected from the group consisting of

(t? 0
IS SR N

30  aisaninteger from 0 to 16, preferably 0 to 10;




| OCHI1I\I 5OHCi Hwerein k is an |nteger froml to 25, prefera‘bSMU\lzggg
to 12; 10 15 SG3H PCTI U500114314 NH (CHO ,,-NH2. HC1, wherein mis

integer from1l tWoREISYreferably 2 to 12; and a pol yhydroxy rrmmsmmn uni t
of Formula VI: OH OH --OCH _CHVt 20 wherein wis an integer from1l to 50,

preferably 1 to 25; and C. optionally at |d&dst one nononeric unit C
sel ect ed from tMeaxgm@agrfmn%t@m ng of: 25 R25 _kCH2-C4 C=0 OH wherein k'
:\ISO\/-SOSE% - - cnsﬂm%maf'gloa /C=0 O 30 wherein k' is -Hor CH3; 15

d is an integer from 1 to 100;
R' and R’ are independently selected from the group consisting of -H, and

Ve R
-———Rs--N\
R10
10 R’ is independently selected from the group consisting of a bond and an alkylene having

1 to 18, preferably ! to 10, carbon atoms;
* and R' are independently selected from the group consisting of -H, alkyl having 1 to
10, preferably 1 to 8 carbon atoms;
R" and R" are independently selected from the group consisting of H and alkyl having
15 from 1 to 10, preferably 1 to 8 carbon atoms;

20 CHZ\ e

bo

I

s (Chak
N.

9

O

30 wherein t is an integer from 2 to 10;




W 00/71591 PCT/ US00/ 14314 21 x represents the total number of nmonoenpy 200
units within the block polyner, m n, o, when present, represent the nole
ratio of their Q&ﬁ@gﬁ%ive nononeric units in a given bl ock polyner,
wherein at | east fferent nonomeric units are present i RCTHENNHRYEK
polymer. Preferably in, n and o are each gﬁﬁater than 1. 5 A preferred
bl ock pol yner, conprising three or nore holtopol yneri c and/ or nononeric
units, conprises at |east one said nononeric unit A at |east one said
monomeric unit B and atm, |e&$ha@8&ﬁ@do%eﬁ@ﬂﬂﬂf%él&d&%ﬁegﬁfnﬁfcmg £ at
| east one nononeric unit Ais selected fromthe group consisting o 16 15 N
R32° R33 wherein R3 is $mgpomegicignit of FormulaIVywherein R31 is a bond or -C 20
,and R32 and R' are -CH3 or --C2H5. Preferably, the block polynmer is a
terpolynmer in which: said at | east one nononeric unit Bis selected from

t he group cbnsisting of: 25 30 mherein*ﬁﬂ is selected fromthe group
consisting of Hand CH3 and 1 5-#@@& 00/ 7159y PCT/ US00/ 14314 22 RO
is selected fromthe group consistirm;(ﬁn- 2CH2- OH and

wherein R* is sclected from the group consisting of H and CH,;

10 R” is selected from the group consisting of:
l
?=0
/N\
af
15 &y B
0
A
s
CHh—CH, s
20




and isoners thereof. OH -CH2-CHCH3 5 More preferably, said terpol yndrs NOV 2003
conprises said at |east one nononeric unit C,  wherein the nolar ratio of
sai d nononeri c UabbhoAAser nmonomeric unit B @ nmononeric unit  CpegrubodiaR: 1
to 9: 1 to 6 respectively. Preferably, the block polyner has at |east one
mononeric unit B has the fornula: 10 fCH Cd | CH2CH20 -H 15 wherein ¢
ranges from1l to 12, preferably 1 to 10, nore preferably I to 9.
Preferably, the block polyner is a terpolyner, in which at |east one
monomeric unit A is selected fromthe grofffconsisting of: 20 25 wherein
R is Hor CH, RO ~CH2--C R11 OCH2 CH»m NRI2" "R13 0 R' is a bond
or 11 - , and R2 and R' are -CH3 or --CZI:I%“”and said polynmer 30 conprises
said at | east one nononeric unit C. 15 NOV™g{ip3 WO 00/ 71591

PCT/ U800114§14 23

—(]'T'—-O —(CHy)e—OH ,

wherein e is an integer from 3 to 25, preferably 3 to 5,
10 -O-(CH;),-CH,

wherein f is an integer from 0 to 25, preferably 0 to 12;

g P
s —-é—o{c'ncnzo)g—n ’

i o
—c—o-{cn.crHo )

wherein g is an integer from 1 to 100, preferably 1 to 50;
20 h is an integer from 1 to 100, preferably 1 to 50;

R” is -H, -CH, or -C,H,,

R*is -CH, or -C,H,;

1l
25 —C—NH-—(CHZEF—OH
wherein j is an integer from 1 to 25, preferably 2 to 12;
IO CH;

|
—C-—NH—-—CH;-CH—0OH

30



Preferably, the nolar ratio of cationic nmononmeric unit A : nononericquNgy B03
nononeri c unit Cranges froml1l to 9 : 1to 9: 1 to 3 respectively.

Typical l'y, nit A has a fornmula selected fromthe

consi sting of %B&éﬁzf erably, at |east one cationic rmnoner'%@"‘l?ﬁ‘f"cﬂﬂ has a
formul a selected fromthe group consisti of 15 and G- 10~-"N"'"'" NH2 HC
20 H25 Or -(CH2}20f 30 NH--\N O 35 Pref®rably, at |east one nononeric
unit Bis selected fromthe group consisting of 5 NOV 2003 wo Q0On1591 24

PCT/ US00/ 14314 wherein n i$ an int eger fr 1I , preferably 2 to 30,
nore preferably 7 to 27, 5céQ) 1:1,, =, PN 1 5 NOV 2003 WO

00171591 PCI/US00114314 OH
0 H \(I)H
; f.:
H
wherein k is an integer from 1 to 25, preferably 1 to 12;
10
15 SO;H .
-NH-(CH,),.-NH,-HCl, wherein m is an integer from 1 to 25, preferably 2 to 12; and
a polyhydroxy monomeric unit of Formula VI:
(I)H ?H
—0{-CH—CH)- ™
20
wherein w is an integer from 1 to 50, preferably 1 to 25; and
C. optionally at least one monomeric unit C selected from the group consisting of:
]'{25
'GCHZ"-(‘:% wherein R” is -H or -CH,,
OH
-G?H—cl:}laa " +cHCHYg
O=C{ =0

30 wherein R* is -H or CH,; _ R26




25 Protei naceous Suds Stabilizers The proteinaceous suds stabilizerd DNOV 2003
the present invention can be peptides, polypeptides, amno acid containing
copol yners, terpebyoriesss etc., and m xtures thereof. Any suit pbres@iiie 5

acid can be used to formthe backbone of the peptides, polypeptides, or

amno acid. In general, the am no acids suptable for use in formng the

pr ot ei naceous suds SreprBiehts &R fdtal n@hber BEmEHoRRAE Ntk R1IGR tHe BIOCHFNAndr IR, o §wWheha: |
R2 RR2 0 11 112N (Ox-C(OQy-CGOH R2 RlL R2 10 wherein R anﬁan&Rliiﬁ’e{IFg each |
i ndependent | y PRF¥fbE@mEsentthemipls rafie af their repneginermagomeriomits @ a giwen bingk selymer.ed |
al kyl, and m x : LAt nes ms%. ' noi eties for
substitution o%ﬂ?ﬁgaﬁlﬁ%&%%a(?g%?ﬁlﬁﬁnts%%%g% am ngl,q{]%;ﬁ/lgérktdg’ , carboxy,

am do, thio, thioalBgferablypharapd p asichelt greatrélimihenyl, wherein sai d phenyl
substitution is hydfaox | gge an no. . r box am d and nj xtures .

t her eof . Fu?t her no'{‘\- ?ﬂ?‘ﬁ%gp@@g?%lcg@p%ﬁngs I %{B%Ee ‘P?B}"@?O‘P‘é‘g“% ofgonomenc

subst ijt ut : oln om&mm(?dmfitﬁésrﬁﬁeéﬁm%déwc?uﬂﬁfﬂaMb&%aigﬂdﬁoﬁﬁaﬁﬂB and at
4-imdazolyl, 2-.im ol i nyl., 4-jm dazolinyl, 2-piperidinyl,

3- pi peri di nyl ,F’ﬂs-tBP'p%ﬁz‘B? °f‘°3‘-“b§'r azolyl, 3-pyrazoyl, 4-pyrazoyl,

5-pyrazoyl, 1-pyr azZbferily, at fealiond Adhdrdtc unit-AD EA&RL M the BroRy schsitdgbe!
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, piperazinyl, 2-pyrrolidinyl,
3-pyrrolidinyl, guanidino, amdino, and__m xtures thereof. Preferably Rl is
hydrogen angg at |[east 10%of R units aR& noi eti es which are 20 capabl e of
having a positive or negative c -a of from about 4 to about 12.

Each R2 is independently hydrogen, hyﬁég y, am no, guanidine, Cl-C4 al kyl,

or conprises a carbon chain which canj taken together with R R any R2
units to forman aromatic or non-aromapic ring having from5 to 10 carbon
atons wherein said ring may be a singl éggl ng or two fused rings, each ring
being aromatic, non-aromatic, or mxtuljes thereof. Wien the am no acids
according to the 25 present invention CHRpri se one or nore rings

i ncorporatdf into the am no acid backbgne, then R . R, and one or nore R2
units will provide the necessary cat\s}\%an\légr bon bonds to acconmpdate the
formation of said ring. Preferably en is hydrogen, Rl is not hydrogen,

and 1 5 NOV 20Q@eréia ROOBXSRLCAGT/ USQO/ 14314

wherein R* is a bond or __"é’_ ,and
| 20
R* and R* are —CH, or —C,H;.
Preferably, the block polymer is a terpolymer in which:
said at least one monomeric unit B is selected from the group consisting of:
25 1|138
o)
(|3=0
9
R40

30  wherein R* is selected from the group consisting of H and CH, and




S o

26 vice versa; preferably at least one R2 is hydrogen. The indices x Ny 3003
are each independently fromO to 2. An exanple of an am no acid according

to the present invention which contains aring as part of the anmno acid
backbone is 2- aMN8BERL0ic acid (anthranilic acid) having t h@TESMIKYS 5

H2N wherein x is equal to 1, y is equal to 0 and R Rl, and 2 R2 units from

t he sane carbon atgin M%en t oget her. t% form a benzene ri ng. A further
exanmpl e of an anind d&f% @%‘B@ﬁé‘“’;ﬁr"é‘@ﬁt CH B aed on whi ch cont ai ns

10 ring as part of the ami no acid backbone is 3-am nobenzoic acid having |
the formula: H2ZN ~ ~CO2H wherein x an are each equal to 1, R is hydrogen
and R1L and four R2 units are taken together to forma benzene ring. 15
Non- i miting exatRhes thed N0 acdsSHTEM e for use in the proteinaceous
suds stabilizers of the present invention wherein at |east one x or y is
not equal to 0 |ncIMMeP@MMmmemanmsm&aﬂmhﬁommn&ekdmtc

4- am nobenzoi ¢ aci I dr ox obutyri ¢ acid. The
preferred anino amqﬁxgmg‘utlﬁl sﬁ‘gg%f‘ 'ﬂy? %ﬁ%‘f'ﬁﬁ‘ﬁ’%‘é&t B ¢ gpgnomeric unit
stabilizers ofCtsheto92®t¢)9eBmﬁmpammat on have the formula: RO H2N
-(CH2)x- G- (CH2) y- C O;.l 003 V\D 00/71591 PCP/ US04WL4314 27
wherein R and Rl aff® ?ﬁ%@&m W’%"M‘E'}mhgh%@efq@elaherei n

above preferably Rl is hydrogen and R corrprl se a noiety having a positive

char ge at fl] pH of from about 4 to , about 12 wherein the polynmers have an

average catlonic charge density f . 1 to about 2.75 units per 100

dal tons nol ecul ar weight at a pH of fro out 4 to about 12. 5 Mire

preferred am no acids which conprise th rot ei naceous suds stabilizers of
0

t he. 1
(o)

15 wherein q ranges from 1 to 12, preferably 1 to 10, more preferably 1 to 9.

Preferably, the block polymer is a terpolymer, in which at least one monomeric unit A
is selected from the group consisting of:

R10

' I
» e

Z—(~Q~0—%
& & =

o

R
N
e

25 Ri3

wherein R" is H or CH,,

'isabondor __l__ , and R" and R" are —CH, or -C,H,, and said polymer
30  comprises said at least one monomeric unit C. -




S
present invention have the formula: RO | Il HZNCCOHH wherein §NOV2%3
hydr ogen, C1-C6 |inear or branched al kyl, Cl1-C6 substituted al kyl,

m xtures 10 ther 8ofop71I91 s preferably Cl1-C6 substituted al kylmnblmnmma
preferred noieties which are substituted on said C 1-C6 al kyl units

i ncl ude am no, hydroxy, carboxy, am do, thkd, C 1-C4 thioal kyl, 3-

i m dazolyl, 4-im daPrefeably, Zhei niolie zamioi ¢fydatiorde intdndmend iy |A : 2ndtoRRfic Gnil)B , :

3- plperldlnyl erl z 3-pyrazoyl, 4-pyrazoyl,

5- pyr azoyl , WP&@ ﬁ“’&“ﬁ%‘&g ? @F‘}IA 4L O IFRSEIVERy | | 5- pyrazol i nyl,
2-pyridi _nyl 3 Py i ly,rﬁbn%&ﬁ&hﬂ)ﬁhu@'f&ﬂ%@&dﬁ&n%ﬂﬂc@h?éﬂn of 15
pyrrolldlnyl, guani di no, am di no, phenyl, substituted phenyl, wherein said

phenyl substitution is hydroxy, hal ogen, am no, carboxy, and am do. An
exanple of & nore preferred amno acid according to the present invention

is the amno acid lysine having the f nula 200 Il H2N -GCOHH
wherein Ris a substituted d al ky ty, §ékd substituent is

4-im dazolyl. Non-limting exanpl es of pre erred am no aC|ds i ncl ude

al ani ne, arginine, asparagine, 2 1 % W 00/715 PC /US00/ 14314 28

asparti c acid, cysteine , glutam ne, glutanlc acid, glycine, histidine,

i sol eucine, leucine, lysine, nethionine, ph nylalanlne proline, serine,

t hreoni ne, tryptophan, tyrosine, valin and m xtures thereof. The

af orenenti gged am no acids are typi referred to as the "primary -am no
acids". However, the proteinaceo sudg stabilizers of the present
invention may typically conprise anyg ﬁbx&ﬁ?ﬁhﬁthng an R unit which
together with the aforementioned am no acids serves to adj ust

Preferably, at least one cationic monomeric unit A has a formula selected from the group

consisting of:
15
%f /\/\NHz . HCl
20
Y {’ﬁ
30
NH N O
35 Preferably, at least one monomeric unit B is selected from the group consisting of:

T A,




the cationic charge density of the protei naceous suds stabilizers to1d NOV 2003
range of from about 15 or less, preferably 5 or less, nore preferably from
about 0.05 to even nore preferably from about 0.05 to 2. 77,
even nore pref 29‘2{%{”&’,‘5% om about 0.1 to about 2.75, nost pr ef BYHY %’51 om
about 0.75 to about 2.25 units per 100 da&aons nmol ecul ar wei ght at a pH of
fromabout 4 to 10 about 12. For exanple; further non-limting exanpl es of
am no aci ds include honoserine, hydroxyproline, norleucine, norvaline,
ornithine, penicillamne, and phenyl glycine, preferably ornithine. Runits
preferably conRrLse.nDLetie whi ch _are capable of a cationic or anionic
charges withi ¥ ’Erﬂﬁnr‘sdﬁj@e%?’%ﬁﬂ ktp 3fh Rrefatapiy 2 tp 80.apere prefembinNtie 27 i t i ng
exanpl es of preferred 15 am no acids having anionic R units include
glutam c acid, aspartic acid, and -carboxyglutam c acid. For the purposes
of the pre§ent i nvent40msApot h opti cal 4 s of any amno acid having a
chiral center serve equally well for inclugsifonjinto the backbone of the
pepti de, pol ypeptide, i co > m c m xtures of one

am no acid may be suitably conmbiined with 20 a single optical isomer of one
or nore other am no acids dependi ng upon the desired properties of the
final proteinaceous suds stabilizer. The sane applies to am no acids
capable of formng diastefio ic pairs, for exaoHl e, threonine.

hbn-linith@g exanpl es of e protena qgs Hbilizers are
described by PCT Internationgl éBELngti nsSef1a CT/ UsS98124707,
i ncor porated herein by refeo T A~ 5/e H yam no Acid
Pr ot ei naceous Suds Stabilizer One typje HOsui t gbl e pr ot ei naceous suds
stabilizer according to the present invention is conprised entirely of the
am no aci ds descri bed herein above. Said pol yam no acid conpounds nay be
natural |y occurring peptides, pggygﬁgkides ergynes, and the |ike. An

/ U

exanpl e of a 15NOvV2003 WO 00/ 715P1 14 29 polyanm no acid which
is suitabhg as a proteinaceous gudsstabilizgr according to the present

invention is the enzyne | ysozyne™yAn ceptP Ny fromtinme to tine,
occur in the case where naturallyloccuyring ed{%f , proteins, and
pepti des are chosen as protei naceous suds stabil™ers.

OH
2 "

25

30 OH




5 Anot her class of suitable polyam no acid conpound is the synthetic

peptide having a nolecular weight of at |east about 1500 daltons. Ah 3 NOV 2003
exanpl e of a polw@sl-6;aci d synthetic peptide suitable for p&eEudisie
prot ei naceous suds stabilizer according to the present invention is the
copol yner of the ami no acids |ysine, alanige, glutamc acid, and tyrosine
havi ng an average nol ecul ar wei ght of 52,000 daltons and a ratio of

| ys:ala:glu:tyr of approximately 5:6:2:1. 10 Wthout wishing to be limted
by theory, thelngteinasepus Sads Stabilizers nore cationic amino acids, for exanple,

Snds S
hi stidine, ornithi %EE%S”E%P! . | ] ' [ F 0 i re Jncr.eased
suds stabilizati Oﬁﬁ?ﬂ suds vo u%%@lﬁ%ﬁ%?@@ﬁ%%ﬁ%a&’
cati oni ¢ am nocamine &idxog@irg,copolymens tdrpapmériidc. pand maigiares thisteof) i Ay Ghigabpaimino
density of the |_yam n i d re ke o the effecti.yeness. of.the
resul ting rr§at eafﬁg#%%ﬁ’g%%%,%’%m‘i%fh?ﬁ%’ﬁﬁ &Xeas, wei ght of
15 approximately 13n génerallthebmiifd aCidsiuithisiefor deQ foring thepbdtélSackdils Giliis BRbifzdrd1€
capacity to possess a.positive charge in the pH range of fromabout 4 to
about 12, wit HoiilifPreseRtipventiqnhiave e forlaerjal  is ineffective as a suds
extender and as a greasy soil renoving agent. Peptide Copol ynmers Anot her
class of materials suitable for use as proteinaceous suds stabilizers
according to 20 the present inventiongare pepti dg copol yners. For the
pur poses of the present invention "peptidel copol gners” are defined as
"polymeric materials with a nol d&aN-ar (s (§ ei0H han or equal to
about 1500 daltons wherein at |east a t gI0%py wei ght of said polyneric
material conprises one or nore am no acids". Peptide copolynmers suitable
for use asi@Er okRiréiA ROMH R 1 Sach irdBpnb&RY hydBYen, 0TI AMeardr bRAEHER RIS, ¢-Cg
pol yet hyl ene oxi de which are |inked to Segnents of peptide or pol ypeptide
to form a natsbstabtedvalkgl) ahdismiktares abesed. SNatslimiting rexamplesas!y wwitable afoieties for

formulatabilit Nonlimting.e | es. of ;am.no.aci d copol yner, cl.asses

i ncl ude the f oFPERY on theiGe YRR inF e Smine, byhmry, Seromy o, fnig dBigalo
segment s of KylbsiEied ‘plﬁ?%-gr I I Hvl enetl M08, t W t h
segments of g%ﬁﬁrﬁyl’agd reeg}pgﬁgé’. or eségr%ﬁg@ ‘%ﬁ?%@%h@g%%’
PCr/ USOQ' 14314cart®@y, amida; awst thixhueesdhrenfaFirthst nonslimiting xahples gEsuitable mioickics for

| ygl ' ' | yal api f I havi he f | a:
pol ya! utamyg agl g ad o PELYELEN R s ks © Rl Tl e ' 2

imidazolinyl, 4-imidazolinyl, 2-piperidinyl, 3-piperidinyl, 4-piperidinyl, 1-pyrazolyl, 3-pyrazoyl,
4-pyrazoyl, 5-pyrazoyl, 1-pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 5-pyrazolinyl, 2-pyridinyl,
3-pyndinyl, 4-pyridinyl, piperaziny!, 2-pyrrolidinyl, 3-pyrrolidinyl, guanidino, amidino, and
mixtures thereof. Preferably R1 is hydrogen and at least 10% of R units are moicties which are
20  capable of having a positive or negative charge at a pH of from about 4 to about 12. Each R2 is
independently hydrogen, hydroxy, amino, guanidino, C}-C4 alkyl, or comprises a carbon chain
which can be taken together with R, R1 any R2 units to form an aromatic or non-aromatic ring
having from 5 to 10 carbon atoms wherein said ring may be a single ring or two fused rings, each
ring being aromatic, non-aromatic, or mixtures thereof. When the amino acids according to the
25  present invention comprise onc or more rings incorporated into the amino acid backbone, then

R, R1, and one or more R2 units will provide the necessary carbon-carbon bonds to

accommodate the formation of said ring. Preferably when R is hydrogen, R1 is not hydrogen, and




[-RIntl-[NNR.[NRINn-NH -'x vy -J z 5 wherein mis equal to 3, nis chjmjvmng
to O, i is equal to 3, J is equal to 5 x is equal to 3, y is equal to

and z is equal %m wever, the fornulator nmay substitute other

pol yani nes for ‘polyal kyl enei nmines, for exanple, polyvinyl ZfFHEEI44

ot her suitable polyam ne which provides fo6 a source of cationic charge at
a pHof from4 to about 12. 10 The fornul a may conbi ne non-am ne

pol ynmers with ‘B%‘[’ﬁﬁeﬁ‘%fﬁqaglyééleﬁém!e%?sﬁhrﬂmscpr Bheindicesix and yrevactaindeenddntiy
exanpl e, a carfamyksad e- contai ni ng hono-pol ymer may be reacted wth one or
nore am no acids, for exanple, histidine and glycine, to forman am no acid

cont ai ni ng ami do cdp@lxsmnlp Oﬁmmgoadmbacbordmghamejhﬁsenxmvenh;oﬁwhmﬂ&m 8ifg

sai d copolyner eas 00 d ons and a rat|o
of x : asgrg%%‘riomna eﬁgﬁm‘g I‘IC

suds stablm zer/soil release agents of the present |nvent|on an 20

honmopol ynmers or copol yners wherein the nononers which conprise said

honopol ynmers or copol ynmers contain a noi et ycoapabl e of being protonated at
a pH of fromabout 4 to about 12, Iﬁ%ﬁble y capabl e of being
de-protonated at a pH of fron1about 4 V-2y 12, of a mxture of both
types of noieties. 1 5 NOV 2003 WO 00! 7159 dir/ USO0/ 14314 31 A Preferred
class of zwitterionic polynmer suitable forSyse as a suds vol ume and suds
duration enhancer has the formula: n 5 wherein Ris Cl1-Cl2 |inear alkylene,

Cl- Cl2 branc hethcwirk:yiseqml toal) ¢f isequal uy EadR) R Al 2 RZRAieS Pdra he Yarfkelcartoft alon\@ar
al kyl ene, - al kyl ene; nore preferably nethylene and 1, 2-

ran he
propyl ene. The| tf’grfnrl?ﬁ“ffnf 8%: y isOor 1; zis 0 or 1.
A further example of an amino acid according to the present invention which contains

10 ring as part of the amino acid backbone is 3-aminobenzoic acid having the formula:

H>;N \O/C O,H

wherein x and y are each equal to 1, R is hydrogen and R! and four R units are taken together

to form a benzene ring.

15 Non-limiting examples of amino acids suitable for use in the proteinaceous suds
stabilizers of the present invention wherem at least one x or y is not equal to 0 include 2-
aminobenzoic acid, 3-aminobenzoic acid, 4-aminobenzoic acid, -alanine, and -
hydroxyaminobutyric acid.

The preferred amino acids suitable for use in the proteinaceous suds stabilizers of the

20  present invention have the formula:

: I i
H,N —(CHz)x—-(ll—(CHz)y—C-—OH
Rl




The index n has the value such that the zwitterionic polyners of the1'5 NOV 2003
present invention have an average nol ecul ar wei ght of from about 1,000 to
about 2, 000, 000 woeémsabl y from about 10 5,000 to about 1, 0@grResHassare
preferably from about 10,000 to about 750,000, nore preferably from about

20, 000 to about 500, 000, even nore preferapty from about 35,000 to about

300,000 dalto 1egd4h edﬁg,:,
be determ ned %?ﬁgar?\g?nt | on&? ge peréﬁ?gﬁﬁﬁﬁé’?g@%%ﬁf% i ng
exanpl es of suR{ ahydrogen drideR écdipirise pﬁiosefyafavaaga pasitivd ¢ al I1pHP6H from about 4 to

I nt er nati onal %&Qn tion Seri al . PCT/ US98124699, incorporated herein by
reference in i Wheren B °P?{WP%P%’E%?‘E°§“3RW§‘°& agr density Sam bow 0. 19 9bowy a

negative charge 78imig peH 00fdakdrd Mol i welghit At ARPYF frof abould B9, RL has the
formula: 20 -(L)- (szd R3 wherein L is a linking unit 1independently sel ected
g:

fromthe fofl ow ng:Moregerferred aminol acids whichgompgise g pyRteinaceogs guds stabilizags of the
,-OCO0--- tll,mlnm(@% %{CH) 25 and m xtures thereof, wherein R

is i ndependent rogen, and m xtures thereof; pref erably
hydrogen or al ter natlvely R and S can forma heterocycle of 4 to 7 carbon
atoms, 1 5 NOV 2003 WO 00/ 71591 PCT/ US00/ 14314 32 optionally containing
other hetero atons and optionally substi tﬂjt%d Preferably the |inking
group L can be introduced into the nﬁlr@mél_eca.i)l_part of the original

nmononmer backbone, for exanple, H

wherein R hydrogen, C-Cg linear or branched alkyl, C1-Cg substituted alkyl, and mixtures

10  thereof. R is preferably C1-Cg substituted alkyl wherein preferred moieties which are substituted

on said Cy-Cg alkyl units include amino, hydroxy, carboxy, amido, thio, C1-Cy4 thioalkyl, 3-

imidazolyl, 4-imidazolyl, 2-imidazolinyl, 4-imidazolinyl, 2-piperidinyl, 3-piperidinyl, 4-

piperidinyl, 1-pyrazolyl, 3-pyrazoyl, 4-pyrazoyl, 5-pyrazoyl, 1-pyrazolinyl, 3-pyrazolinyl, 4-

pyrazolinyl, 5-pyrazolinyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, piperazinyl, 2-pyrrolidinyl, 3-

15 pyrrolidinyl, guanidino, amidino, phenyl, substituted phenyl, wherein said phenyl substitution
is hydroxy, halogen, amino, carboxy, and amido.

An example of a more preferred amino acid according to the present invention is the

amino acid lysine having the formula:

|
H)N —(;J—C —OH

20 H
wherein R is a substituted Cy alkyl moiety, said substituent is 4-imidazolyl.

Non-limiting examples of preferred amino acids include alanine, arginine, asparagine,



a polynmer having L units of the fornmula: 0 5 can suitably have thi S1$ﬁ[ﬁt?ﬁﬂ3
I ntroduced into the polyner via a carboxyl ate containing nononer, f

exanpl e, a nmononer having the general formula: CO2H R2 -(R)x-(CHiy--(CH)z
10 Wien the i nd@CW®IQ | js absent. For anionic units S i PCAUSKWARING
unit" wherein each S unit is independently selected from C1-Cli2 |inear

al kyl ene, Cl1-Cl12 branched al kyl ene, C3-Cl1228 i near al kenyl ene, C3-Cl2

branched al keparieeid, egemepgltaminsyalutatid asideglycity histi¢ineliisojmicing Jaicioy) lpsine,

C6- C10 aryl en . Rty gl R RS- .. - (R50) kR6( ORS) K-.

~ CH2CH( ORY) mg?“%ﬁ%%ﬁ?glr oS %’*ﬁﬁ%&%s%ﬂ??% :&P{PS‘%MPE k Ezd’“’lg‘ren%@rm‘*"“m

al kyl ene, C3- Ghertafafldedoteméntipied aminoacids art wpicallefeliel 16 af the Myriaady AinG acids".

et hyl ene, 1, 2- | ene. and m xtures.thereof, nore preferably ethylene;, R6
s C2-CL2 |1 nakpests (B8 piojeinaceqys s Sabilizes of the pisest yralipR may PipiculbypgmeRSE anie7
i's hydrogers, Ginifelachl Haying arfiR nifWiséHtbEther W e Gorenith@inRd AhinY alXLEREAR agnllte

index k is from1l to about 20. Preferably S is Cl1-Cl2 |inear alkylene,
- (RSO kR5-, arlte FRugRIG Fhaces deasiy of the pypiginacequs sudsgtabilizerRB0s sames of ot abowt 1S dr

units may be Sudsimdbibiy 9k Qﬁﬁ%g%é '
reactant (e.g. ethyl en]g o%é‘?&g%i C ro d;/%irliun .O%%u?g%ﬁ?%%ﬂﬁﬂ&om
wi tablh e polj yeabw!oéiéglaw@lz.ﬂ,mxporpmfmblﬁ;{m?bm mxgtg@go%m?;ing{my
en the inde .S _a t
PCT/ USOQl 143 14)%5,%%&%0?%8 i‘ﬁ‘d‘%é‘&‘é‘ﬁ?f&?@@?‘%’&f @8‘%&?&3‘&?‘&@’&3‘3 f'-"@égﬂ)\“ to
gl\R/lgRl(())SmBWI(\]/laboﬂl-IZP(O%(G\/p 2, OD(((:I))(RJ.GS/p 2, units hgvi [\? theI fo[ mél ?: .
- erei n_eac and | i s independently selected fromthe
group consi sting of%ﬁ’&’l’%{%n&@'ﬁf’ﬂﬂﬂ'm f"mﬁﬁﬂ ?ﬁ]m?eaé"qsﬁéﬂé@ﬁ homgsering, n

R11 is - CO2H, hyGfRrolidetdivhcine, dr {0k Betlici Gl pii)igiveinE Rt 2,
and m xtures thereof, or,eferablly - CQ2H, - CC2H) CH COZ& a%gmr‘ﬁ xtures
Y

t her eof , ror e RS JBupits preforap (SPEPTisRmoictios Whish-are rapablroof ayeatipaio of sniowit a
hydrogen at omchiges WittaRthé ringP of gH £5R ab&Mit 470 St 3, NEH-Emikhg eR&G ks oPpreferred
15 amino acids having anionic R units include glutamic acid, aspartic acid, and -carboxyglutamic
acid.

For the purposes of the present invention, both optical isomers of any amino acid having
a chiral center serve equally well for inclusion into the backbone of the peptide, polypeptide, or
amino acid copolymers. Racemic mixtures of one amino acid may be suitably combined with
20  asingle optical isomer of one or more other amino acids depending upon the desired properties
of the final proteinaceous suds stabilizer. The same applies to amino acids capable of forming
diasteriomeric pairs, for example, threonine.
Non-limiting examples of suitable pmtcnac'eous suds stabilizers are described by PCT
Intemational Application Serial No. PCT/US98/24707, incorporated herein by reference in it
25  entirety.
Polyamino Acid Proteinaceous Suds Stabijlizer
One type of suitable proteinaceous suds stabilizer according to the present invention is
comprised entirely of the amino acids described herein above. Said polyamino acid compounds
may be naturally occurring peptides, polypeptides, enzymes, and the like. An example of a



the value fromO to 10 10. Cationic Units R2 is a unit capable of hhvi

is hydrogen or a salt formng cation, preferably hydrogen. The index mNrdgslgm
positive charge of fromabout 4 to about 12. Preferr t he
o fagonps Bl

formula: 15 - )j -R4 wherein L1 is a I|nk|ng unit in pend‘ently
selected fromthe following: 0 0 0 -CGO @Cl oOCOo , 11 ORRIORR

--CGN , -NC - - - R '

R R 111 1%’“'@%?"\?\%“3%’5%@5‘1 %ng%bﬂ'ﬁ "%ﬁ‘%w ‘[P\’L%

t her eof , wher einmerﬁbnisshdmxapelysteymby hydrogen, ¢ 1-C4 al kyl, and mxtur es
t her eof ; r ef er abl drogen or. alternatlvel nd S gan for
heterocyclg of 4 to&I'VE%’ g y R, %E?[F‘Bﬁa?cfy'@“@ ?8‘?sﬁ|‘7i‘§' yh%‘f‘é"F‘Bg
atonms and optiaﬁﬁhwﬂswﬂﬁmwwes&a{oe&a&lpméﬂacmﬁsmmmul aa 50HHO

-C-N or -NC Wen t index i' is equal to O, LI is absent. For cationic

units S is & "spaci/gthgnflass mwbmoymosc@rﬁompmd.lﬁmﬁmmﬁwds@w ad

from C 1-C 12p|jngg aéhﬁka&st& dgiedit ARG RELnAL KYh ﬁﬂgﬂ? Gymisth

al kenyl ene, C3m012 Wnc ed 10 al ﬂ(teng?ene C3- Clzlﬂ gro%}a y é“%, C4cﬂ 12

di hydr oxyal ky| peptide sgBalda for yyeyas @ protein@geays Suds stabilizer according to the present invention is
the copolymer of the amino acids lysine, alanine, glutamic acid, and tyrosine having an average

molecular weight of 52,000 daltons and a ratio of lys:ala:glu:tyr of approximately 5:6:2:1.

10 Without wishing to be limited by theory, the presence of one or more cationic amino
acids, for example, histidine, omnithine, lysine and the like, is required to insure increased suds
stabilization and suds volume, However, the relative amount of cationic amino acid present, as
well as the average cationic charge density of the polyamino acid, are key to the effectiveness
of the resulting material. For example, poly L-lysine having a molecular weight of

15  approximately 18,000 daltons comprises 100% amino acids which have the capacity to possess
a positive charge in the pH range of from about 4 to about 12, with the result that this material
is ineffective as a suds extender and as a greasy soil removing agent.

Peptide Copolymers
_ Another class of materials suitable for use as proteinaceous suds stabilizers according to

20  the present invention are peptide copolymers. For the purposes of the present invention "peptide
copolymers" are defined as "polymeric materials with a molecular weight greater than or equal
to about 1500 daltons wherein at least about 10% by weight of said polymeric material comprises
one or more amino acids”.

: Peptide copolymers suitable for use as proteinaceous suds stabilizers may include

25  segments of polyethylene oxide which are linked to segments of peptide or polypeptide to form
a material which has increased suds retention as well as formulatability.

Nonlimiting examples of amino acid copolymer classes include the following.
Polyalkyleneimine copolymers comprise random segments of polyalkyleneimine,
preferably polyethyleneimine, together with segments of amino acid residues. For example,



di al kyl aryl ene, -(R50) kRS-, -(R50 kR6(OR5)k-, -CH2CH(OR7)CH2-, and nfngwiz@B
thereof; wherein R5 is C2-C4 linear al kylene, C3-C4 branched al kyl eng,

m Xt ures thereof referably ethylene, 1,2-ProPYlene, and m xtures

thereof, nore pW&‘@?b’Bﬁy ethyl ene; R6 is C2-Cl2 linear al kyPER@SI0AA4

m xtures thereof, preferably ethylene; R7 is hydrogen, Cl-C4 al kyl, and

m xtures 15 thereof, preferably hydrogen.30The index k is from1 to about
20. Preferabl ?WBW“FW%PWQW Palyglutemic agid and podyadayine to form a
Preferably S ispdiyndefiavihd e 2rmalaky! ene. When the index j' is 0 the S unit

I's absent. R4 is 1 ndependently selected fromam no, al kylam no carboxam de,
3-imdazolyl, 4- imdazolyl, 2-imdazolinyl, 4-imdazolinyl, 2-piperidinyl,
3-piperidinyl, 4-piperidinyl, |- 20 pyrazolyl, 3-pyrazoyl, 4-pyrazoyl,
5-pyrazoyl, 1-pyrazolinyl, 3-pyr aﬁol i nyl : 4- pyr gzl i ny], pylazolinyl,
2-pyridinyl, 3-pyridinyl SRy ginyl . ok perazi nyl -pyfrolidgi
3-pyrrolidinyl, guanidino, 1Qﬁﬂdi o?ﬁiﬁnﬁ*%t f of ‘A%

di al kyl am no having the_formula: -N(R 1)2 1 5 200 00471591
PCT/ US00/ 14314 35 wherein each R11 is independdntly r og
al kyl, and3ni sheneipen istrqnaioé 3, ois efvat1a10] ivis equalio GRS efifal 1%, 018 eqfdl to 3, y is equal
aIternatlvelyuili'u?mwps R i‘}xfan forma heterocycle of 4 to 8 carbon atons,
optionally contdining °8\uﬂ ‘hetero atons and optionally substituted. An
exanpl e of a pref cHowelez \thd fofthillRm Hay RbstimEe m@ﬁu ks Ranplehams
invention has 5 the farmula: X ICI)Z)p#G-lZ-G{-’l--‘ l-CI Htf%}:ﬂg: I E\eﬁe NH » for
CH2 CH2 CH2 N+H( E}%‘)Pi" pelxymylgmynes,or ether syitable.polyapyine which provides for asshurceafsatopic
mol ecul ar wei ghtirgd 4 a PHUPERRAMG allorl@®P to about 2,000,000. 10 Further
preferred zwitterionic polymers according to the present invention are

pol yner s 1ﬁorrpri si hy feoneaer may\pambinenonsamtingypolymers with prajoratableadsivestii as noni t S

or ani oni ¢ UNjiofonatdflk Smino acids. For example, a carboxylate-containing homo-polymer may be reacted
with one or more amino acids, fpr example, histidine and glycine, to form an amino acid
containing amido copolymer having the formula:

CO.H CO—Gly CO—His

15 X y Z
wherein said copolymer has a molecular weight of at least 1500 daltons and a ratio of x : y:z
of approximately 2: 3 : 6.
Zwitterionic Polymers
The polymeric suds stabilizer/soil relcase agents of the present invention are
20  homopolymers or copolymers wherein the monomers which comprise said homopolymers or
copolymers contain a moiety capable of being protonated at a pH of from about 4 to about 12,

or a moiety capable of being de-protonated at a pH of from about 4 to about 12, of a mixture of
both types of moieties.




pol yners have the formula: 4 R R2 (Rhr-(CHyYy [(Rx(CHz nl n 15 anrq{lﬂlgmm
R Rl, x, y, and z are the sane as defined herein above; nl + n2 = n ac

that n has a vavoeomsmarein the resulting zwitterionic pol ynperivssniasis
nol ecul ar wei ght of form about 1,000 to about 2,000,000 daltons. An
exanpl e of a polynmer having nononers with3nly an anionic unit or a

cationic unit has A Prefefred tlidsaf zidterdohic plymdriduitatie for Gs=Qis A2udsNdlume and suds

CH2 CH2 CH2 NH+H( 2 13 NOV, 2003, WD 00/ /1591 PGINSOQ 14314 36 wherein the
sum of nl and “ﬁ? H"%S?ﬂ’é‘%l&'vmth an average nol ecul ar wei ght of from
about 1,000 to about 2,000,000 daltons. 5 Another preferred zwitterionic
pol ymer according to the present invention are polynmers which have limted
crosslinking, said polyners having t forrgy a: R | I be-(CH (CH, n&

Rl 1 00X-(4Hly-t f 11 d | [
Rx—(CHyy—(CH),
: n \

5 wherein R is C1-Cq2 linear alkylene, C}-Cj7 branched alkylene, and mixtures thereof;
preferably Cy-C4 linear alkylene, C3-Cy4 branched alkylene; more preferably methylene and 1,2-
propytene. The index x is from 0to 6;yisOor 1;zisOor 1.

The index n has the value such that the zwitterionic polymers of the present invention
have an average molecular weight of from about 1,000 to about 2,000,000 preferably from about
10 5,000 to about 1,000,000, more preferably from about 10,000 to about 750,000, more preferably
from about 20,000 to about 500,000, even more preferably from about 35,000 to about 300,000
daltons. The molecular weight of the polymeric suds boosters, can be determined via
conventional gel permeation chromatography.
Non-limiting examples of suitable zwitterionic polymer are described in PCT
15 International Application Serial No. PCT/US98/24699, incorporated herein by reference in its
entirety.
Anjonie Units
R! is a unit capable of having a negative charge at a pH of from about 4 to about 12.

Preferred R! has the formula:
20

—Li— ()R
wherein L is a linking unit independently selected from the following:

i i i 2
—0—-C-NR'—  —(C-0— 6 —0—C—, —O—E—O— , —O0— |
25  and mixtures thereof, wherein R’ is independently hydrogen, C1-C4 alkyl, and mixtures thereof;
preferably hydrogen or alternatively R' and S can form a heterocycle of 4 to 7 carbon atoms,




($)r RI2 (h L1 RLR R2 ft-(may--( C* -h-(~Hy-(cMZ A" p2 wherein1r NG 2003
1, L1, S ', X, y, and z are the sane as defined herein above; n' is
equal to n", an% o&:gwalhe value n' + n" is less than or equal to 5% of the
value of n 1 + ”“n provides a polymer with an averagef 31t

wei ght of from about 1,000 to about 2,000,3200 daltons. R12 is nitrogen, C
1-C 12 linear alkylene amn kyl ene haviT he fornul a: R13-N-R13- L1,
and m xtures toﬁ% Eﬁ‘%oﬁ‘%ﬂi@s @MMW@Y@W“HS
The zwi tteri ol ganpOinyo@icsd Rio theMoREAS &Y Partiof i3 RHEAM MEHOmEPEIRkEcRE, f5 Bkample,
conbi nati on of ponomer units, for exanple, several different nononers

havi ng vari ou@ PRIYmSHRAVIRE Loymits gfthe fmmulse conbined to form a suitabl e suds
stabilizer. Alternatively the sane RI unit may be used with a selection of
different R2 units and vice versa. Specific Block Polynmers 20 Suitable
exanpl es of the block polynmers of the pregsent invention include, but are

not limted to, the following: 1 5 NOV 2003 WD 00/ 71591 37 C 5 10 15 20 25
CH2 CH2 5 —C—0—

can suitably have this moiety introduced into the polymer via a carboxylate containing monomer,

for example, a monomer having the general formula:

o 12
Ry —(CHy—(CH——
10 When the index i is 0, L is absent.

For anionic units S is a "spacing unit” wherein each S unit is independently selected from
C1-Cj2 linear alkylene, C}-C13 branched alkylene, C3-C1 linear alkenylene, C3-Cy2 branched
alkenyiene, C3-C2 hydroxyalkylene, C4-C12 dihydroxyalkylene, Cg-C1q arylene, Cg-C12
dialkylarylene, -(ROO)R5-, (R30)R6(ORS)-, -CH,CH(OR7)CH3-, and mixtures thereof:
15 wherein RS is C5-Cy linear alkylene, C3-C4 branched alkylene, and mixtures thereof, preferably
ethylene, 1,2-propylenc, and mixtures thereof, more preferably ethylene; RS is C5-C1 linear
alkylene, and mixtures thercof, preferably ethylene; R7 is hydrogen, C1-Cj alkyl, and mixtures

thereof, preferably hydrogen. The index k is from 1 to about 20.
Preferably S is Cy-C| 7 linear alkylene, (R50)R5-, and mixtures thereof. When S is
20 a-(ROO) R3- unit, said units may be suitably formed by the addition an alkyleneoxy producing

reactant (¢.g. ethylene oxide, epichlorohydrin) or by addition of a suitable polyethyleneglycol.
More preferably S is C9-C4 linear alkylene. When the index j is O the S unit is absent.



NCH3 \CH3 CH2 N CH3 \CH3 C CH2CH) C=O | CH2 CHR OH (-cHzcH) frd N0V 2003
CH2 CH2-CH2 PCT/1]500/ 14314 f 30 1 5 NOV 2003 wo 00171591 Y H3 CH - C 52

h. I C0 O WO 00/71591 PCT/US00/14314
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R} is independently selected from hydrogen, -CO9M, -SO3M, -OSO3M, -

CH2P(O)(OM),, -OP(O)XOM)3, units having the formula:

—CRERIRI10
wherein each R8, R, and R10 is independently selected from the group consisting of hydrogen,
5 «(CH)mR!!, and mixtures thereof, wherein Rl is -CO;H, -SO3M, -0SO3M, -
CH(CO2H)YCH»CO9H, -CH2P(O)(OH)3, -OP(O)(OH)3, and mixtures thereof, preferably -
COsH, -CH(CO2H)CH7CO9H, and mixtures thereof, more preferably -CO2H; provided that one

RS, R9, orR10isnota hydrogen atom, preferably two R8, R9, or R10 ynits are hydrogen. M
is hydrogen or a salt forming cation, preferably hydrogen. The index m has the value from 0 to

10 10.
" Cationic Units
RZ is a unit capable of having a positive charge at a pH of from about 4 to about 12.
Preferred R2 has the formula: '
V 135 e S 'u—R4
15 —L)—(S)

wherein L1 is a linking unit independently selected from the following:

o
]

—C-0—, —0—C—, —0—C-0—,
0 R R O R '
T L Cold

—C—N—, —N—C— ; —N—C—N—
. ) 0 Rl 1]
Lo TR Eo

—N—C—N—, —0—C—N—, —N—C—0—,

¥R ¥

—N=C——, —C=N—, —N—, —0—,




OCH2 CH2 N/ \ CH3 CH3 H3 15? - HZC ~. O 20CH2 CH2 N CH3 CH3 25 H3 ~ oy 200
'mac C=0 30CH2 CH2 N C H3 CH3 38 CH3 CH-CH -~ 0=C C=0 OPCT/USOO/lZEi? ZE

> NOV 2003 WO 00/71591 PCT/US00/14314
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and mixtures thereof; wherein R’ is independently hydrogen, C1-C4 alkyl, and mixtures thereof;

preferably hydrogen or alternatively R’ and S can form a heterocycle of 4 to 7 carbon atoms,

optionaily containing other hetero atoms and optionally substituted. Preferably L] has the
formula:

When the index i is equal to 0, L1 is absent.
For cationic units S is a "spacing unit" wherein each S unit is independently selected from
C1-C12 linear alkylene, C-Cy2 branched alkylene, C3-C12 linear alkenylene, C3-Cj 2 branched
10 alkenylene, C3-Cjy3 hydroxyalkylene, C4-Cy, dihydroxyalkylene, Cg-C10 arylene, Cg-Cy»
dialkylarylene, -(R3O)xR5-, R50)RS(OR5)y-, -CHyCH(OR7)CHj-, and mixtures thereof;
wherein RS is C5-C4 linear alkylene, C3-C4 branched alkylene, and mixtures thereof, preferably
ethylene, 1,2-propylene, and mixtures thereof, more preferably ethylene; RS is C3-C17 linear
alkylene, and mixtures thereof, preferably cthylene; R7 is hydrogen, C1-Cg4 alkyl, and mixtures
15 thereof, preferably hydrogen. The index k is from 1 to about 20.
Preferably S is Cy-Cj linear alkylene, and mixtures thereof. Preferably S is Cr-Cy
linear alkylene. When the index j' is 0 the S unit is absent.
R4 is independently selected from amino, alkylamino carboxamide, 3-imidazolyl, 4-
imidazolyl, 2-imidazolinyl, 4-imidazolinyl, 2-piperidinyt, 3-piperidinyl, 4-piperidinyl, 1-
20  pyrazolyl, 3-pyrazoyl, 4-pyrazoyl, 5-pyrazoy!, 1-pyrazolinyl, 3-pyrazolinyl, 4-pyrazolinyl, 5-
pyrazolinyl, 2-pyridinyl, 3-pyridinyl, 4-pyridinyl, piperazinyl, 2-pyrrolidinyl, 3-pyrrolidinyl,
guanidino, amidino, and mixtures thereof, preferably dialkylamino having the formula:

—NRI! 1)2



WD 00x71591 PCT/ US00114314 39 5 10 15 20 Rl -CH,jH (CH2t)OX C=0 C=O0 O OH
CH2 CHRI OHcH3 RlL Rl CH2 CH2 CH3 H2C CHZCH - (CH2CCH2CH) - (CH2C | HEHTHL0
I 1 1 66 | CH2 WlodRhsetN OH CH3 CH3 wherein R is selected f rpequkbepastis CH3;

R2 is selected fromH and SO3H, x represents the total nunber of nononer
units within the block polymer, m n, o, p35q9, ..., when present, represent

&El  at [ELL?T‘?%E@ %%}*3‘.’? ﬁiﬁﬁfﬁiﬁsﬁ%”ﬁ%%%ﬁr 445 < @%eﬁﬁ%ﬁéﬁgﬁ%&“;
L T4 21 _
"l vi dual  rorSABRFES D! o bl SRR o B ADBRECOIROT 400 § pRp g

99. 99% such t hiptiohdlly comhifing 6théctidterddtorn b Snd BpHGHERY ssbstititels total s 100%
Preferably, the block polynmers of the present 1nvention preferably

conpri se about 30%ANFSFBPIEPEF EETed 2vaRerianic polymmes pccaping te theppesent invention has

di met hyl am sioagbmagt hacryl ate nononeric unit. 30 In a preferred

enbodi nent wherein the block polyner is a di-block polyner conprising DVAM
and a non- DVAM nononeri c unit, preferably HEA or HPA, the preferred nole
ratio

)IC COy
CH,—CH —éH —CH
0=C
NH
éHZCHchZN*H(Cng
wherein X is Cg, n has a value such that the average molecular weight is from about 1,000 to
about 2,000,000.
10 Further preferred zwitterionic polymers according to the present invention are polymers
comprising monomers wherein each monomer has only cationic units or anionic units, said

polymers have the formula:

. 1|{1 1112
{(R)x—(CH)yH(R)x—(CH)z}
. nl n

15  wherein R, R, x, y, and 2 are the same as defined herein above; nl + n2 =n such thatn has a
value wherein the resulting zwitterionic polymer has a molecular weight of form about 1,000 to
about 2,000,000 daltons. |

An example of a polymer having monomers with only an anionic unit or a cationic unit
has the formula:

20 (I;oz‘
H,—CH H;—CH
nl C=0 In?

]
1}1}1
CH,CH,CH,N"H(CH,);




of DVMAM to non- DVAM nonomeric unit is 1:3. In another preferred embddj h@Enigy;
wherein the block polynmer is a tri-block polyner conprising DVAM one

non- DVAM nmononeric unit, such as HEA, and a different non 1 5 NOV 2003 WD
00/ 71591 PLT/ USSYA48?L’ 40 DMVAM nonomeric unit, such as MA PERES®ARE r ed
nole ratio of DMAMto HEAto MAis 3:9:1. Polyrrerization Met hods The bl ock
polyners of the present invention are f or 8d by any suitabl e bl ock polyner
5 polynerization process. Exanpl es of such pol ynerization techni ques

i nclude, but are not limted to, living free-radical polynerization,
cationic polymerization, anionic polynerization, group transfer

pol yner i zat i Owhewinaim sumasial &rid nd hovile AipgiginerGiith aﬂ'ﬂ@ler{g@ﬁ{oﬁhﬂﬁl\# fﬁﬁo?ﬂé%ﬁ{j
pol yreri zat i 03893' nd. ot her pol ymer | zati on processes sultab
maki ng t he bl “’p%ﬂ}‘??e Wéspresent invention are described in D. A

Shipp, J. 5. vang, Arow?wmman NN UM R0 MECED

(I|V|ngf|verad|cal ymerization, atomtr
pol ymeri zat i oifjich avqﬂﬂmmslmhnasa@mlmg&cfamum mes, Macronol ecul es
31, 5991-5998 (1998) (living free-radical polynerization, group transfer

pol ymeri zation); V. BUtln, N. . Bi I | i ngham S P. Arnes, Chem Conmun.,
1997, 671-672 (group t ansflger mer zatlqun) Zhang, K. Matyj asweski,
Macr onol ecul es, J.Ef@‘ & 999 e -radi cal 15

pol ymeri zati on, atom ransf rad o y r ati on); N. G Hoogeveen, M
A. C. Stuart, G J. Fleer, W Fr& M Arn ld, fvacronol . Chem Phys.,
197, 2553- 2564 (1996) (anionic poI yrrerl zatiop); S. Creutz, P. Teyssie, R
Jerome, Macronol ecul es, 30, 6-9 (1997) (ani orf pol ymeri zation); P.

Chaunont, D. Col orrbani, L. Boiteau, J. P. Lan®3, M 0. Zink, C P. R
Nair, D. Charnot, ACS Synposium Series 685, ntroll ed Radical

Pol yneri zation, ed. K 20 Matyjaszewski, Ch. (1998); J. Chiefari, Y. K
Chong, F. Ercole, J. Krstina, J. Jeff ry,lu T Lee R 2Tq A
Mayadunne, G F. Meijs, C L. Moad, Mond, zarcﬁ) hang,
Macr onol ecul es 31, 5559-5562 (1998) )V'( e r aﬁzatl on,
reversible addition- fragmentation chain transfery; A Sebenl Prog

Polym Sal., 2Bere#gRILLI, (slja&?%&hhmrﬁéﬁe%aﬁa&ﬁg%w?rfle@w@w

Krstina, C. L. Mond, G M Ri zzardo, Macro

(1996) (I1il0Qi ngief\rﬂben'r*ani‘i is beks thal grrequal £08% 6fithe el dfind - h2 2ANE PloRideODpaiiaém
transfer D. C
)i with an average molecular weight of from about 1,000 to about 2 ,000,000 daltons. R12 s

nitrogen, C1-C 7 linear alkylene amino alkylene having the formula:
RI3N-RI3.
L1, and mixtures thereof, wherein each R13 is independently L! or ethylene.
15 The zwitterionic polymers of the present invention may comprise any combination of
monomer units, for example, several different monomers having various R! and R2 groups can
be combined to form a suitable suds stabilizer. Alternatively the same R! unit may be used with

a selection of different R2 units and vice versa.

Specific Block Polymers

20 ~ Suitable examples of the block polymers of the present invention include, but are not
limited to, the following:




Al lport, W H Janes, "Block Copolyners", WIley, New York 1973; S. R

Sandl er, W Karo, "Polyner Syntheses", Academ c Press, San D ego 197b5N£M2W3
addition to the hfydp polynerization nethods identified in /14314
above-reference l'iterature sources, those sources al so describe suitable
catal ysts used in the polynerization 30 gethods. Accordingly, the block
pol ymers of the present invention cdptbe made by &IWD 00/ 71591 1 5 NOV 2003
PCT/ US00/ 14314 41 ponnerizatLge{Ef Aess deatnﬁ? dyherein using any
suitabl e catal yst known in the a¥t, 2pXampl es \ of h¥oh are described in the
above-referenced literature sources.C€ationic ChaEg Density For the

pur poses of the present invention tqg term"catiogygc charge density" is
defined 5 as "the total nunber of upits that are protonated at a specific
pH per 1005dal tons mass of pol yner ,CHyr ot herwi se stated, the total nunber
of charges divided by the dalton nolggul ar weight of the nmononer unit or
polymer." For illustrative purposes bnly, a polypeptide conprising 10 units
of the amno acid lysine has a nol | ar wei ght of approximtely 1028
daltons, wherein there are 11 -NH8guniCH; If at a 10 specific pHwthin
the range of from about 4 to about 12, 2 of the -NH2 units are protonated
in the fOH%]Of -NH3, +then the cationic charge density is 2 cationic charge
units -r by 1028 daltons nol ecul afHyei ght = approximately 0.2 units of
cationic charge per 100 dal ton (ﬂgc ul ar ‘2§§3;Ihis woul d, therefore,
have sufficient cationic charg ‘gﬁﬁﬁlce éﬁég moni ¢ charge density of
the present invention, but insuffigkeent nol ecul @&=®wei ght to be a suitable
suds enhancer. 15 Pol ymers have begn shown to bé,effective for delivering
sudsing benefits in a hand dishwashing contextJ}grovided t he pol yner
contai ns db5cationic noiety, eithercpgrnanent vi guat ernary nitrogen or
tenporary via protonation. Wthout lheing |initegHyRt heory, it is believed

that the cationic charge mnust be'sﬁ tficient to ract the polyner to
negatively charged soils but not Npo large as t0 cause negative
interactions with avail abl e ani C factants. 20 The catikonic charge

density may be determ ned as fol ows, Where the cationic charge density is
defined as, he anount of cationic charge on a given polyner, either by
per manent “cationic groups or via protonated groups, as a wei ght percent of

the total polynmer at the desired H;
~on Y omc)z
C=0 N
' iy e
25 ? 17 ]
?Hz CH, CH2
G
,/N\~
CH3 CH3 ]

30



wash pH. For exanple, with the terpolymer, DVMAM hydroxyet hyl acryl ate 15 NOV 200)
(HEA)/acrylic acid (AA) where the ratio of nononers is 1 nole of DVAM for
3 noles of HEA for 0.33 noles of 25 AA, we have experinentally determ ned
the pKa, see heMQ®Wai¥er as to how pKa is neasured, of this poTyse®i4aia0 be
8.2. Thus, if the wash pHis 8.2, then half of the available nitrogens wll
be protonated (and count as cationic) and3& he other half wll not be
protonated (and not be counted in the "cationic charge density"). Thus,
since the Nitrogen has a nol ecul ar weight of approximately 14 grans/nol e,
the DVAM monomer has a nol ecul ar wei ght of approximately 30 157 granstnol e,
t he HEA nononer has a nol ecul ar we gt of approximately 116 granms/nole, 1 5
Nov 2003 WD 00/ 71591 PCTAJS00/ 3431 42 ang the nononmer has a nol ecul ar
wei ght of approximately 72 gr ?-)Frh'e—ga charge density can be

calculated as follows: Cationic Ch Density (14/ 157+116+116+116+72)
50% - 0.0132 or 1.32% 5 Thus, 1.37%of the p contains cationic
charges. Qtherwi se stated, the catfonic charg sity is 1.32 per 100

dal tons nol ecul ar wei ght. As anoth exanpl e, ORe coul d make a copol yner of
DVAM wi t h hydroxyet hyl acrylate (HEAj, where the,ratio of nonomers is 1

nol e of DVAM for 3 noles of HEA Tﬁ 2 DVAM 10 oner has a nol ecul ar
wei ght of Wpproxi mately 157 and thﬁ HEA nmonomer has a nol ecul ar wei ght of
116 grans/nmole. In this case th%gtg S been nmeasured to be 7.6. Thus, if
the wash pHis 5.0, all of the~avail&able nitrogen wll be protonated. The
cationic charge density is then calculated: 15 Cationic Charge Density
=14/ (157+116+116+116) * 100% = 0. 0277, or 2.77% Thus, the cationic charge
density is 2.77 per t00 daltons no ﬁcul ar weight. Notice that in this
exanpl e, tjge mi ni mum repeating uni¥ ts considered 1 DVAM nonomer plus 3 HEA
monomners. ternatively, the :.g.rc %_mug.é@&@_t can be determ ned as
foll ows: where the 20 cation char densirty TIs “d&f i ned as the total
nunber of charges divided by the d% n nol ecul &=9Pwei ght of the pol yner at
the desired wash pH It can be cal ouI ated fromighe follow ng equation Enf
Cationic Charge Density = CI:HZ CH,
20 ?Hz
/N\
CH; CH;

25

I \/
0 0
I
30 (|3H2
CH,




Env J where n, is the nunber of charged unit, and 1 is the fract|0n1q,fNUv 200
unit being charged. In the case of protonat ed species (AH ), f can
cal cul ated fronyéhpgneseasured pH and pKa. 25 10'-'p" f (AI-Mpcr;hdelﬂ""a 1
5 Nov 2003 WD 00/ 71591 PCT/ USOQ 14314 43 1n the case of deprotonated
anioni c species (A-) 10, Wpr- 1+10 y"-Po3. is the charge of the unit, m
I's the dal ton nol ecul ar wei ght of the individual nmononmer 5 units. For
exanpl e, with polyDVAM we havecxperinentally deteklin ned the pKa, see
herei nafter as to how pKa mepsured,, of this to be 7.7. Thus, if
the wash pHis 7.7, then‘r'éf-’ %ﬁ?‘i‘é‘&@’!ﬂq}%%}{ will be protonated
(and count as cationi c) f+) 5 and tlm\e_—@t her hél:ﬁovm Il not be
protonated (and not be count ed [n"the " cdtionic chéﬁ_’ge density"). 10 Thus,
since the3DMAM nononer has a ecul ar werjght of approximately 157
grans/ nole, the cationic char%_ldenm ty €33 be cal cul ated: Cationic Charge
Density = (1 *0.5/157) = 0.0031B or O 318%“_1}‘{»1 Thus, at the wash pH of 7.7,
polyDVMAM has a cationic chargexgé;nm ty of 10318 charge per 100 dalton
nol ecul ar wei ght. As another exqnple, one@bul d nake a copol yner of DVAM
with DMA, where the ratio of/fm rs is 1 nole of DMAM for 3 nol es of
DVA. The nononer has a r weight of 99 grans/nble. In this case
t he pKa has been neasured to be 7.6. Thus, if the wash pHis 5.0, all of
the available nitrogen will be protonated. The cationic 20 charge density
I's then cal cul at ed: I oni ¢ Charge Densi ty =11(157+99+99+99) = 0. 0022, or
0.22% At the wash pHyof 5.0, acopol rreiof DVAM wi t h DVA a charge
“density of 0.22 %l-g-@ca fce that in
this exanple, the'm nir repe%l 8‘5 u |I?2C|§" :
I I

c=0
P 0 OH :
| ? ?
CH, CI:H2 _ CH;
CHy (iIH-Rl R? ,
N OH
7N\ '
20 cfi, CH;

wherein R’ is selected from H and CH;; R? is selected from H and SO,H; x represents the total
number of monomer units within the block polymer; m, n, o, p, q, . . ., when present, represent
the mole ratio of their respective monomeric umits in a given block polymer where at least two
25  different monomeric units are present in the block polymer. The block polymers of the present
invention can comgprise the each individual monomeric unit at a mole percent from about 0.01%
to about 99.99% such that the mole percent of the monomeric units totals 100%. Preferably, the
block polymers of the present invention preferably comprise about 30%, more preferably about
25% by mole of the dimethylaminoethyl methacrylate monomeric unit.
30 In a preferred embodiment wherein the block polymer is a di-block polymer comprising
DMAM and a non-DMAM monomeric unit, preferably HEA or HPA, the preferred mole ratio
of DMAM to non-DMAM monomeric unit is 1:3.
In another preferred embodiment wherein the bilock polymer is a tri-block polymer

comprising DMAM, one non-DMAM monomeric unit, such as HEA, and a different non-




considered 1 DVAM nononer plus 3 DVA nonomers. A key aspect of this 15 NOV 2003
ion | ' whi ch will |

calculation is the pKa neasurenent for any protonatabl e species

result in a cat{gRbssenarge on the heteroatom Since the pKa is ndent
on the polyner structure and various nonomers present, thi sPHY

measured to determ ne the 30 percentage Qp Protonat able sites to count as a

function of WO 00( 71591
- PC / UsSOO 1?@%2 %?EB exechljs'Ee%:ll_]| o%ﬂ%"g‘ﬁ {T°?/ﬁa?%%fw 'g%‘i‘j ﬁ&
cal cul ati on, 3:#le percent of cationic charge is independent of polyner
nmol ecul ar we# %ht. TBe Bga oi a polyneric suds booster is determned in the
fol]l owi ng ne £ th st 50 ms of a 5% pol ymer sol ution, such as a
pol yner prepar ed EfeGRicH pbEmeR of @ﬁg@

e |.e. no added salt? At g@?ﬁ&éﬁﬂn“

her ei naft r |n ultra pure water
initial QWW%mehmlmmmm b arechotlimaireda

st eady I’eadlﬁghhﬁ FRE tynpdakao “!EE {Rroughaut th test at
250 Cvmthavvater bath and "stir g’ontlnggﬁg@ I]‘sep Ol?'m%uﬁf’ Pt he
aqueous pol ywams %omm“zmgn,13M| rtgnwychmzaﬁkﬂ, SMd éﬁofcﬁﬂhen&tﬂy&dof 0.

IN HO into Iut o] cord pH when ste read
achi eved. Re%eia eps Iﬁ % B’ﬁf p O BOGHSS. s 9@% é‘@tbé‘?cﬁ\ ned
L r omI a plot pﬁlqu:rt-bﬁlthe pnmlnmmemén mﬂiaﬂ?edliﬁDnﬂ. [%Hiﬁ; iitl.amdf%(k_maﬁﬁhw& as

I scl osed. 1 n ant pal ysi s, ni e ' rris
Fr eenan g? %’1;%‘3?? )"’%‘Z #f%%&d?%QW@WWWWWMm d
det er gent copgipfiérizatoi; AB.Qodie/N. ¢.BiliiiShar, § S Mrmies) Widdhdmdleck RO PE, is§ dﬁ -%og| east
15 an effectg}‘g%a(gount of gne or nore block polymeric material s descri bed

herein, pref g Jreeanict polymenzation, asenp: mmm)ewam Ncﬁn
about 0. 001%BilkheBRA. pSAmsne&Jm Woﬁ.fn%a'?éd# %ﬂ?@?ﬁE‘EW‘?‘gc % by

wei ght, of said conposition. I's meant | ve am)unt
of pol yneri cZhangs Kst Matyjasweski, matomwdm ﬁ.udh?éib-rldéﬁ,uc(w!?bmxving freecradiodl| v

?gfg{ : \?gdst g coﬁ%}c‘)ﬁs}?’fsl on%@ﬁ &lgs ot %gwﬁgnb‘hghnt&”g@d%
st abi |'i zer d@%r YHeBratio r Mi mm&ﬁauammteaﬁrembwme,nlﬂf f2863-2564 @19®6)N(anidhicbl ock
bei 1. vashed BEERLE, SXSRE P, réyniCh, Ine, Mcromplesus 3B Ea41%00 ple ot
conpri se onepalymerization)f P.tChauraait) Dr @dle@bai, 10 BoitéandrR PC LidadMI €. 2ink; C. P. R.
Nair, D. Charmot, ACS Symposium Series 685, Controlled Radical Polymerization, ed. K.
20  Matyjaszewski, Ch. 22 (1998); J. Chiefari, Y. K. Chong, F. Ercole, J. Krstina, J. Jeffery, T. P.
T. Lee, R. T. A. Mayadunne, G. F. Meijs, C. L. Moad, G. Moad, E. Rizzardo, S. H. Thang,
Macromolecules 31, 5559-5562 (1998) (living free-radical polymerization, reversible addition-
fragmentation chain transfer); A. Sebenik, Prog. Polym. Sci., 23, 875-917 (1998) (living free-
radical polymerization); J. Krstina, C. L. Moad, G. Moad, E. Rizzardo, Macromol. Symp., 111,
25 13-23 (1996) (living frec-radical polymerization, addition-fragmentation chain transfer); D. C.
Allport, W. H. Janes, “Block Copolymers”, Wiley, New York 1973; S. R. Sandler, W. Karo,
“Polymer Syntheses”, Academic Press, San Dicgo 1977.
In addition to the various polymerization methods identified in the above-referenced
literature sources, those sources also describe suitable catalysts used in the polymerization
30 methods. Accordingly, the block polymers of the present invention can be made by a




For the other uses of tine block polyners, such as personal care (e.g.,
hand wash, body 25 wash, shanpoo, shaving cream post-foam ng shayiimgyagels,

di philiatories), woichmishiel d foam fire fighting foam agrochepiGadoedam
hard surface (e.g., bathroomtile) cleaner foam shower rinse, and
coagul ants for titani um di oxide used in pager production, the effective

anounts are t hRynwfRitioh procas dE&2REEA% mhg%fﬁﬁwlémnt@%@&gﬁ%%%%

the desired property in conparison wt conposi ti acki ng

polymer. 15 wfemhwmmmge-ﬁmmmm Additional ly, the

bl ock pol ymerie, Chat S’ esent as the free base or as a salt. Typical

counter ions i . citrate, nmaleate, sulfate, chloride, etc.

HAND DI SHWASHI NG CBMRfESpirpdshiSo AN brivieRHRRG 6N thefzkm “EXtloftic ThatBe Sinkity6d fihed For

Hand Di shwasshi ng 5@2{ oni.c ggrf.ac ants - The_anionic surfactants useful in
[

the present’ i f¥e njymber, pE pnifs hatyare profonated at # Frorilic MEL BT daltens mees pify
of, linear al @;mmmmmmm@mfmawmm@%%mar%gm

sul fonates, alkyl ester sulfonates, alkyl sulfates, alkyl oxy sul fate,
al kyl sul f onatethe mopomer unif gz gelymer’r boxyl at e, al kyl al koxyl ated sul f at es,

sarcosi nates, tauri &%‘Sﬁ qgggeé . ' J o} SR
typically from abog?ﬂ%. 5/0‘1?3, ou?ﬂgé%l%&ggmﬁ)ﬁgé%gfﬁﬁ%%lme
SO% nor e pref@&@#ﬂm’%@oﬂ@pﬁo@m l)ﬁmiﬂtdamwmm i ﬂghtemfAINEWI illf?ta
etersive ,sur n .be used.in rese nvention. . sul fate
sur f act ant !sos arsé&gé\%%% e 0(2&? ’Br‘f‘ﬁ%‘ﬁg 8? %’83{]12!'1% ‘%‘ﬁ" Tﬁdﬁ'ﬁ%ﬁ%ﬂeﬁé”e
hergi n. | nnb adﬂe’ttohnnf{l*:H,pltl&u:ﬂthcagoMm}gb?ftkitpﬁﬁg&idniﬁdhﬁ%(ahﬂ&-nt";lky:ﬂo&;&)&amﬁgan
used in conbination w 0 roxy.fa ci.d .ani des (see bel o
i ncl udi ng gqodmd?cé'%égvﬂﬁlﬂF {I M%& @%@%ﬁ@@&%ﬁf‘@é‘ﬁ%%@éﬁ
wash concent r atdight.s Thid Wbulip Slerdfdr8Bfave slifficié: dhtoRlt cBhrge td<yilfficttthé adtidfic CRiFgd e

obtained, as well as inproved formulability in |iquid detergent

formul ati ons dIeBsitNSf e Pesssmt jpyemtion, hytinsufficientmelesular weight 19 by axyitsblovadssahancer.

wherein R gy ef er ablpyiyindrsthald bcrafio , oS,
hydroxyal kyl having a C10- €20 al ky‘?yéﬁo%cpﬁﬁ‘t",fmrrg{he plge%udierqnagpdy %ha&ég_ﬁhg 18

al kyl or hydr dlighaesjng content, mrovided-the polymerxiontains a gatipnic ragiety] dithen pefu@Binent|yid )
nsubst |1 ut od ey fropdtlr ieipoR) 12 Mo, Wahiilheing WRicd oy BBt flsmetirns,
ammoni um and dhatthercationjc charge miustrhesofficientdo attraqy the pblyineassicgusively ahasged isoitband
dimethyl pi perglh &l gl ;3 LabB h@live ARMNSS wifn QURAbE SN2 Tl Rni C " 85
20 The cationic charge density may be determined as follows, where the cationic charge
density is defined as the amount of cationic charge on a given polymer, either by permanent
cationic groups or via protonated groups, as a weight percent of the total polymer at the desired
wash pH. For example, with the terpoiymer, DMAM/ hydroxyethylacrylate (HEA Vacrylic acid
(AA) where the ratio of monomers is 1 mote of DMAM for 3 moles of HEA for 0.33 moles of
25  AA, we have experimentally determined the pKa, see hereinafter as to how pKa is measured, of
this polymer to be 8.2, Thus, if the wash pH is 8.2, then half of the available nitrogens will be
protonated (and count as cationic) and the other half will not be protonated (and not be counted
in the “cationic charge density"). Thus, since the Nitrogen has a molecular weight of
approximately 14 grams/mole, the DMAM monomer has a molecular weight of approximately
30 157 grams/mole, the HEA monomer has a molecular weight of approximately 116 grams/mole,




et hanol ani ne, di et hanol ani ne, triethanol ani ne, and ni xt ures the-r eof ,1 BNOY 2003
the like. Typically, alkyl chains of Cl2-16 are preferred for |ower wash

‘tenperatures (e.g., bel ow about 50C) and 25 C 16-18 al kyl chains are
preferred for h‘f"gﬂ@f’s%sh temperatures (e.g., above about 5ORGT/USOAR434

al koxyl ated sul fate surfactants are another category of useful anionic
surfactant. J se surfactants are water 4ol ubl e salts or acids typically
of the fornul meeemAn iR s Eloiecular weightof approtimatelyu2egiagy/moleCthe catidnié  or
hydroxyal kyl cgfrgdiqniiad - Kyl component, preferably a Cl12-C20
al kyl or hydroxyal kyﬁ%%&}%e %O?S'Clz- C18 al kyl or hydroxyal kyl, 1 5
NOY 2003 WD 00/ 71591 PCT/ USOQ 14314 46 A is an ethoxy or propoxy unit, in

orefer ably bot westeals i it SRR BH kG 7 3= Bblatora By ch can

be, for éxanple, a netal cation (e.g., sodium potassium lithium etc.),
anmoni um or 'bsgié t%glf amoni um cation. Al kyl ethoxylated sul fates as
vel | as al ky T2 43 "Z’;ﬂ RIS CoRtzins catignic chasgrs.c Pherviseistated, dhocatigpie charge

exanpl es of ~ Jelafy ist1W2qHr PRI RihiaPRSight’C! ude nethyl -,  dinethyl -,
trimethyl -ammoni um and quaternary amoni um cations, such as tetranethyl -

ammoni um  di met hyfs giofher example, ape condd make anepolyieeriof BMAM withdlytmmyetinticryise

e.g. nonoet ! i 1 n j anal ani a i es
Thor cof - Exclar abo il e A IAORATIOR e B AR 375 e o) FEAC "o Ttk

sul f at e, 1612 motemeribas/4 mplecujar teighs/dfaproxXithatafy)151 Bndsthié HEA Guonoiher Kak S nividéilar

pol yet hoxyl at.e. (3. sulfate, .and C12-C13 al kyl pol yet hoxyl ate (4.0)

sul fate wher g‘%ﬁi’%ﬂfﬂ? %W@@?Feﬁ?'?’? %ﬁ%‘%‘%&“‘? %F@Wﬁm%ﬁﬁ-gﬁ%‘gﬂ'&mash
Surfactants bHris Si9all dfeeqivillable Ritger¥RAR bE pR&nbted | TR cafidHis &ﬁigeqeﬁz?mﬂbn

f eedst ocks. %‘gi‘n !_engt hs represent average hydrocarbon distributions,

i ncl udi ng br . Exanpl es of suitable anionic surfactants are given in

"Surface Active Agents and 15 Detergents” (Vol. | and Il by Schwartz,
Perry and _Berch). A variety of such surfactants are also generally

di sci osed?i nCefionic ChargafPensitg I/EFB+1 164 E\Gd1 DA BMHET0.0077, *27/H%. 0 Laughl i n,
et al. at Colum 23, line 58 through Colum 29, |ine 23. Secondary -
Secondary detersive surfactant can be selected fromthe group consisting
of noni oni cs Thesathegatiopis chargp densigyt is 27 pext0Dtdeltins mobesplanweighti Noticethattih etieof

By sel ecting vipe and anount of .det.ersi surfactan | ong with
ot her adj unct™ | é‘f’g’gfﬁé%%gm I'SC %&%@%ﬁdqmmﬂ %F‘E-&W"“%mm
conposi ti ons can Alerhatively| the eatidnit dharge defikity tail be deeidified asOfollbwsi Nebh¥re the
20  cationic charge density is defined as the total number of charges divided by the dalton molecular
weight of the polymer at the desired wash pH. It can be calculated from the following equation
' > nfiC:
Cationic Charge Density = ~

2m

J
where n, is the number of charged unit, and f; is the fraction of unit being charged. In the case of
protonated species (AH"), {; can be calculated from the measured pH and pKa.

25
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cleaning or in other different cleaning applications, particularly 1 5 NOV 7003
i ncludi ng di shwashing. The particular surfactants used can therefore vary

wi del y dependi ng 4Bt N particul ar end-use envisioned. Sui 4334
secondary surfactants are described bel ow. Exanpl es of suitable nonionic,

25 cationic anphoteric and zwitterionic Bégfact ants are given in " Surf ace

Active Agents fﬁs%?%ﬁ'} Il by Schwartz, Perry and
Berch). N c Deh?@rggaesﬁts mglg'%?% oni oni ¢ detergent surfactants are

generally disclosed in U S. Patent 3,929,f#8% Laughlin et al., issued
Decenber 30, 1975, at col um 13, |i ne fui# colum 16, line 6,

I ncorporated herein by reference. Exenpl ary non-limting classes 1 5 NOV
2003 WO 00171591 PCT/ US00114314 47 of useful nonionic surfactants

i ncl ude: amn t ho os al kyl
bet ai nes, sul ?:OB@E °3*1t§¥}ﬁ"§ ><'§ %itg?g‘(?l‘wﬁ #?@98{: ﬁl@g“'é‘mép@@?ﬁm%ol ar
noni oni ¢ Sljrfanﬁitsints and i nclude water-sol uble am ne oxides containing one
al kyl noi ety of fr abouyt out 18 carbon atonms and 2 noieties

. ’ %RLJ @r@fya

selected 5 fromt hayeeyperigrepialbs determined thepKpatery |

groups cont ai mmmmlsmw&wm%%mmt%mwmv
phosphene oxi des containing one al kyl nmoiety of from about 10 to about 18

carbon atons atmhzlfﬁt)ﬁlewelgbisememmltbm@m#ddmw@asmw@mf &5 hyd
d h t b
groups  and hygl i ghicidn 48 Dh%e LIRS chohd ARG Gende T DO

atons; and water-so OXI es co c{ial ning one a rom
about 10 tW alidws, sm&maWanmemslamotmﬂutweiMOE@bmmly i Shgrahemgleoup

consi sting of Ik hylg 0x Ik ties of fromabout I to about 3
carbon at ons. aMomor]]g‘r'g t35r¥1’"c %@t"@'ﬁ‘gnt surfactants include the am ne
oxi de surfactants haV| ng the forrmula 0 R3(OR4)XN(R% 15 wherein R3 is an

rom about & to about S2teks Ghe bty “Htosesh dRPRerdSiE 0 S 1O

hydr oxyal kyl ene group cont aining from about 2 to about 3 carbon atons or
m xtures thereof; x is fromQ to about 3; and each RS is an _alkyl or

hydr oxyal kil gt 3t e weshinkl of7-% peRDMidd bas ¢ catpmigrbarge density of 3 18 chirge rer 190
pol yet hyl ene %djﬁol%@#&r&@'ﬂtﬁ& Motfdr E4atipledtitttoulll rhike 3 R0 Iymer T DIMLARG R de
groups. The R5 groups can
where the rat:o of monomers is 1 mole of DMAM for 3 moles of DMA. The DMA
monomer has a molecular weight of 99 grams/mole. In this case the pKa has been measured to
be 7.6. Thus, if the wash pH is 5.0, all of the available nitrogens will be protonated. The cationic

20  charge density is then calculated:

Cationic Charge Density = 1/(157+99+99+99) = 0.0022, or 0.22%.

At the wash pH of 5.0, a copolymer of DMAM with DMA has a charge density of .22 charge
25  per 100 daltor molecular weight. Notice that in this example, the minimum repeating unit is
considered ] DMAM monomer plus 3 DMA monomers.

A key aspect of this calculation is the pKa measurement for any protonatable species
which will result in a cationic charge on the heteroatom. . Since the pKa is dependent on the
polymer structure and various monomers present, this must be measured to determine the

30 percentage of protonatable sites to count as a function of the desired wash pH. This is an easy




20 attached to each other, e.g., through an oxygen or nitrogen ator.p &@
forma ring structure. These am ne oxide surfactants in particular 55 I{%"e
Cl10-C18 al kyl di nethyl am ne oxides and C8-Cl2 al koxy ethyl dihydroxy
ethyl am ne oxi q¥RYH%f erably the anine oxide is present i PCINIS00/14314
conposition in an effective amount, nore preferably fromabout 0.1%to
about 20'% even nore preferably about 0. #6to about |S% even nore
preferably stifercisedonons skilledinihe arp Basedion thizsalt@isGonhihe perginbf caliogic charge is
pol yet hyl ene, ﬁg%cgpyﬂ | yl ene oxi de condensates of al kyl
phenols. In general, tﬁgﬂgnocf%g?ﬁlg%e‘yncg&gxi de condensates are preferred.
These conpounds i nclhe@Kabpfiepolgmeritandsticoster ip dQetiied infhe &lllsWinghi@ae). s havi ng
an al kyl gr oup, &0 ai_ni fr bqut 6 tqQ about 12 carbon atons in either
a straight chain ega? '5@%#%?%%8@*@%%*%“%1@??%@?@#6&@ Mov
2003 WO 0015 15Exanipfel NEEN deldebctibed Heteifafier] 6n ullripiie Witel €£. 0 | WgBec

et hyl ene oxide |s present in an anount equal to from about to about 75

mol es of et hy| B! B ofithe % pelymer sefution wth an¥ meter ardomered wher & yteadyaieddiny is
noni oni ¢ surf aghRMdd NMaidtlth e ' | 0 rketed by. the
GAF Corporation; —and Triton(r -4%@?‘1&%?'?% %?ﬂ(iaonvﬁﬁ,)@ f%%gﬁhl and stir
mar ket ed by t reontmueuslz. Raiss pEaf58mls of5thd bpeousyoiynen salatichrte 12aistigNaOH (1N,
referred to as)adNgylrs te .., .al ky h | . ethoxyl ates).
The condensat i on Lg)r{érdﬁ%?g%_&lacw ip%é?‘f"@s% %%?}W%%r}gﬂaﬁi steady Frading, ¢
25 nol es o0 eis hghieyed Ropieatestepd handetl il pH ictiefowcd. THe§Ka wabieddrintned e/ ¥PlotGan
ei ther be strg] or branched,. primary or secondary, and generally
cont ai ns froma%-gg%jtwo °o°q£§3{‘h'fs'2§%€aﬁ“6’6¥}ﬂﬂ%ﬁ§m W’ﬁiﬂsﬂ B Quantitative Chemieal
are the condeMﬁl}sﬁpDﬁﬁﬂ@l%@W,ﬁ_Im%prm g§R/Y4RgsONt ai ni ng
fromabout 10 to aligﬁt 20 carbon atonms wt irmabout 2 to about 18 nol es
of ethyl ene oxide 0 al cohol . Exanpl es of comercially avail abl e
noni oni ¢ surfact antThe § ui&'ﬂbl@rg&&i' Q@mpésﬂfbhy%oﬂd_gi | H@Eﬁ fhvehi ;Bﬁnse
condensati on product of Cl1-Cl5 |1 hear secon gﬁ/ﬁg co (%Fw%u?’ﬁ% rmlatelseﬁlSt
et hyl ene okl d@n,efwvgmew{tpfo@mmumwwmmwmmﬂy fora2- C
14 primary 15 abaQRk, 0x| L § n ow nol ecul.ar
wei ght distribution), °Eﬁo&£,ﬁut§ao?[’)kent%%d Ey %@gﬂﬁﬁ@%&éél@%ﬁﬁ% P8ﬁ;P’°ef°“L‘L‘Y
Neodol (r) 45- grqra pkout 8. tetosshout @i by weight; ofaidibéGiifion. | WRelis mednt breln By "ah O
nol es of et hyl - X dol(r) 23-6.5 (the condepnsation, product of C
12-C 13 i near aj"c%o#‘gq W"t\'ﬁ&%‘“éﬁéﬂ%é"‘@ﬁ%ﬁ I‘M?’étn °5§‘§1’Mgﬂdt’i piesant]y 7
(the condensatdesoribpd compeisitiofis are sustained for an increased amount of time relative to a composition

20 which does not comprise a polymeric suds stabilizer described herein.

What is meant by “an effective amount of block polymeric soil release agents” is that the
soil is released from fabric being washed to a greater extent relative to a composition which does
not comprise one or more of the soil release agents described herein.

Fortheotherusesofthseblockpolymers,suchaspasonalcare(e.g.,handwash,bod;

25 wash, shampoo, shaving cream, post-foaming shaving gel, diphiliatories), oil ficld foam, fire
fighting foam, agrochemical foam, hard surface (e.g., bathroom tile) cleaner foam, shower rinse,
'~ and coagulants for titanium dioxide used in paper production, the effective amounts are the
amomﬁforeachusewhichremﬂ&hmimpmvmmth&edesﬁedpmpatyhmmpaﬁsonwith

a composition lacking the block polymer.




Cl14-C15 linear alcohol with 7 noles of ethylene oxide), Neodol (r) 45-¢#540bhean;
condensati on 20 product of Cl4-C15 linear alcohol with 4 noles of ethylene
oxi de), market edwBYen Cheni cal  Conpany, and Kyro(r) EOB gdiifRpendzis
condensati on product of 013 C15 al cohol with 9 noles ethylene oxXide

mar ket ed by The Procter & Ganble Conpany. & her commercially avail abl e

noni oni ¢ surfact arf oty dR lﬂ}g@@ﬁ &g&ﬁém%fﬁ%&%% FYake 6T SR

Co. and Genapol UD-080(r) category of nonionic
surfactant is Tﬁﬂ@imvngmnbdaadewmsﬂtaln@dﬂe @H’abtcthdmylb,aoes " The
preferred al kyl pol ygl yiGs s (Ha Q asyl)x 1 5
NOV 2003 WD 00! 71591 € Fom t he

group consi stlmwmm»wwroxyal kyl, hydroxyal kyl phenyl,
and m xturegs thereof ich t eaIK r oups talnfromabout 10, tQ
about 18, pfefera@%%@ém soippié %Ww o apegreferghly 3.
preferably 2; §eldc&dfﬂbﬁmhe@r6u? cBRNting b9, hr@ér%ik?lb&&'zﬂe BlitfoRkte] 2ApHaSoldfin QG faraf)t
1.3 to about 10 B ef er abl rom about 1. about 3, nost preferably

from about 1. 3P gﬁt?patgs, hester gﬂ@mﬂkxléul&feeﬂékm&gwwwm subfpnates,

gl ucose. To pr r o P @80 oggq Wel t&%&? hoI
Is formed fi rsiﬂggnd hen f’gact W tﬁ ucose or a source o r}ﬁucose
form the gl ucothergef. @@tmmmwlmiy_ﬁbmmﬂlsm abdtuéo“zidmfbmblm&bougﬁ%aosyl
units can en t@}g\@e‘ﬁ 5 n

gl ycosyl utrild?t sn@ﬁt @i}»,%ﬁﬁ%an p05| |lért1‘,99%°b'l{e agq'nqve}&g?%%l%ﬁacn "%tvﬁe
2- posi tion. ﬁtrlimmyamhmdahmﬂiepmm‘mmmI.s having the fornmula: O 11 7
R6CN(R )2 wherei an al k ro cont ai ni ng.from.about 7_to gbout 21
(preferably from ﬂ'feg‘ﬁ# %’ﬂ‘ S&ngéﬁ f gopertancs é“élﬂ“@’bted
from the grouplncasditios ttd Ii)gwftfmd‘lyﬁew lﬂva'm-cl%ngadbmd( -wheh ubcli ii\y&m&xﬁwwim
and - (C2H40O xH where x_varies from about ,1 to about 3. .15 Preferred am des

are C8-C20 a droRy i acid gpides (FrerbsloR rineluding @oodaeepanipilisapiog oveside range
| sopropanoltsim sfe@mperatures, wash concentrations, and wash times, dissolution of alkyl sulfates can be

obtained, as well as improved formulability in liquid detergent formulations are water soluble
salts or acids of the formula ROSO3M wherein R preferably is a Cyo-Ca4 hydrocarbyl,
preferably an alkyl or hydroxyalkyl having a C-C2( alkyl component, more preferably a C2-
C1 3 alkyl or hydroxyalkyl, and M is H or a cation, e.g., an alkali (Group IA) metal cation (e.g.,

20 sodium, potassium, lithium), substituted or unsubstituted ammonium cations such as methyl-,
dimethyl-, and trimethyl ammonium and quaternary ammonium cations, e.g., tetramethyl-
ammonium and dimethyl piperdinium, and cations derived from alkanolamines such as
cthanolamine, diethanolamine, triethanolamine, and mixtures thereof, and the like. Typically,
alkyl chains of C17.1 g are preferred for lower wash temperatures (e.g., below about 50°C) and

25  Cy6-18 alkyl chains arc preferred for higher wash temperatures (e.g., above about 50°C).

Alkyl alkoxylated sulfate surfactants are another category of useful anionic surfactant.
These surfactants are water soluble salts or acids typically of the formula RO(A);,SO3M wherein
R is an unsubstituted Cy(-Cg4 alkyl or hydroxyalkyl group having a Cg-C24 alkyl component,
preferably a C19-C2g alkyl or hydroxyalkyl, more preferably C12-Cyg alkyl or hydroxyalkyl,



Preferably the nonionic surfactant, when present in the corrp05|t|on1 ﬁﬂ 2003
present in an effective anmount, nore preferably fromabout 0.1%to a ou\{
20% even nore 9; °§{9€‘P|y about 0.1 %to about 15/., even nore preferably
still from abou o about 10/., by weight. 20 PP- | ) KAWWVPETNAORAEXS Ani de
Surf t - The detergent conpositions hereof may also contain an effective
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chain Cl1-C15 or_al kenyl or m xtures thereof; and S
pol yhydr oxyhy M‘;ﬂn P?F@"’%quyrfé'&ﬁ%ﬁﬂmmd pehsﬁmmvxﬁurlfacamslm 3

hydroxyl s di r ggéih ¥an®e HAEL @ ndnRallol E@@% k r%&[slq\r/a%l ve 10
ted reo preterabl PYgeee

(preferably ethoxylated or propox I"a
derived fromBY R gistributions,ingl lrramhmsl ve am nation reaction; nore

P uct ose. g vt i 8 Kbl il b S GAVY o S ALl 20>
mat eri al s15 hi Betergents” (Yolel wmmwm aergrmﬁramwevmeusrrafmuﬁmﬁm aftiald
above. These ety ity s PubRd a6l nd Dot oS itmeiine s ¢
shoul d be undEelgino 23| link 48 thrdugh Coluynn D9, hiead3s i nt ended t o excl ude ot her
Secondary Surfactants - Secondary detersive surfactant can be selected from the group
consisting of nonionics, cationics, ampholytics, zwitterionics, and mixtures thereof. By selecting
20  the type and amount of detersive surfactant, along with other adjunct ingredients disclosed
herein, the present detergent compositions can be formulated to be used in the context of laundry
cleaning or in other different cleaning applications, particularly including dishwashing. The
particular surfactants used can therefore vary widely depending upon the particular end-use
envisioned. Suitable secondary surfactants are described below. Examples of suitable nonionic,
25  cationic amphoteric and zwitterionic surfactants are given in "Surface Active Agents and
Detergents” (Vol. 1 and IT by Schwartz, Perry and Berch).
Nonjonic Detergent Surfactants - Suitable nonionic detergent surfactants are generally
disclosed in U.S. Patent 3,929,678, Laughlin et al., issued December 30, 1975, at column 13, line
14 through column 16, kine 6, incorporated herein by reference. Exemplary, non-limiting classes

_. f




suitable raw materials. Z preferably will be selected fromthe group §5NOV 2003
consisting of -CH2- (CHOH)n-CH20H, - CH(CH20H) - ( CHOH) n- 1- CH2COH,

- CH2- ( CHOH) 2( CHe¥fd gorisbiOH) - CH2OH, and al koxyl at ed deri vati vepcthsiosehs

where n is an integer from3 to 5, inclusive, and R is Hor a cyclic or

al i phati c nonosaccharide. Most preferred age glycityls wherein nis 4, 20

particul arly ofidful AdtidthchuBttdats indfide Calind Sxidek Qilky® &Emﬁh Bﬁluéosehhﬁ&hyl
N-propyl, N-isopropyl, N-butyl, N-2- hydroxy ethyl, or 2- hydr oxy propyl

R2- CO- N< can B&Yl °§>§'&' ne gk i War am de, ol eami de, | auram de,

nyristam de, capgy mtg%pﬁ t@y@m,

1- deoxygl ucityl, 2- eoxy ructit 1&’{.‘?8 eoxyma ti ty%ufﬁgﬁ%)x%qac?&?ﬂf _dLes
deoxygal act i t géntaitinglemalkybmnietyyolf froth-ablend X§ mweabowstl B mbortgtd)ms aﬁa mdictfes bifdéted 043
WO 00n1591 (P U 14314 ods for Ki n f tt ac' d

am des are k%\?\ﬂ ngrf’Wecog??tm hﬁba ”E? ?gﬁP %iﬂ\b “n

al kyl am ne ma%wwﬁu@%l&m@mﬁaﬁmwwmﬁw&ﬂmmform
a correspondl N-aI h)é B ol yhydrox am ne, .and then reacting the N alkyl

pol yhydr oxya fyes gelecisd from the gropp eqnsisting ofialleyl groups
condensat i on/ adial%idx?ﬂkﬁ Ma,ﬂusgm Bul 2 dbdle 3 hbBR ! avdid bRt Varbradblugteaci
am de product. Processes for ng onposi ti ons contai ni ng pol yhydroxy

fatty acid amﬂ@yda#@nmoas@wlmm@fmﬂt 1010 ghont 18 qaghon Aomsgad 3 mpigkt i on

gg?egfoz 96?I :57 | ssuedg%e %ﬁ%@%ﬂ@%@lﬁﬁ ) E.a%%t ent

2,703, 798, Ar?ftchlbmyatms Schvvartz i ssued March 8, 1955, and U S Pat ent

1, 985, 424, issue Dec 10 1 Pi each, of whi

i ncor porat ed her el Byt %q“%r’%c eﬁ“é%c?fggm%(ﬁbcrm ?"é%’m% Xng Ao nt
conposi ti ons démuke present |nvent|on further conprise one or nore

di am nes, preferably an anount of diam ne sych that the ratio of anionic
surfactant present to the diamne is from%bout 40: 1 to about 2: 1. Said
di ani nes provide for increased 15 renB¥@R*) ease and greasy food

material while maintaining suitable |evels of suds. The di am nes suitable
for use i niSt havhexsinRysi ani alind, hyfrogyaikyh oeallen phénylgrowpiop mixteresthereef contrining from

about 8 to about 22 carbon atoms; R4 is an alkylene or hydroxyalkylene group containing from

about 2 to about 3 carbon atoms or mixtures thereof; x is from 0 to about 3; and each R is an

alkyl or hydroxyalkyl group containing from about 1 to about 3 carbon atoms or a polyethylene

oxide group containing from about 1 to about 3 ethylene oxide groups. The _R5 groups can be
20 attached to each other, e.g., through an oxygen or nitrogen atom, to form a ring structure.

These amine oxide surfactants in particular include Cy-C1g alkyl dimethyl amine oxides
and Cg-Cj7 alkoxy ethyl dihydroxy ethyl amine oxides. Preferably the amine oxide is present
in the composition in an effective amount, more preferably from about 0.1% to about 20%, even
more preferably about 0.1% to about 15%, even more preferably still from about 0.5% to about

25  10%, by weight.

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



20 RO R20 N-X-N R20 R20 wherein each e is independently sel ected f1&MiyHEN
group consisting of hydrogen, ClL-C4 |I|inear or branched al kyl, al kyl eneoxy
havi ng t he forr’rm)%ms;lRZI O yR22 wherein R21 is C2-C4 linear_or branched

al kyl ene, and m xturés thereof; R22 is 25 hydrogen, C 1-C4 W"é‘h‘d

m xtures thereof; y is from1l to about 10; Xis a unit selected from i)

C3-Cl O |linear kyl.e - 10 branche aﬁcl.ene, C3-C10 cyclic al kyl ene,
C3 C 10 branched %ﬁyaw?%%ﬁ@a@%%?ﬁ P@ﬁ%ﬁ??ﬁq“k‘?l"%%"q‘? gAupl o fropa about
formula: - (PRt BpyR2Slmbled olNeRlyl2R0SkiM PR Mdld 5P AkPGTHehSIO@ ochthidkdallyoRailihier ei n
R21 and y are the sane as defined herein above; 1i) C3-Cl10 |inear, C3-Cl10
branched | i ndwpionicgunfargnispf thistypedacl@ledigepatf O0=650cmarketed byaihk BGAFCorpdTation] 0
aryl ene, wherei .sabd)r(r%?it co%i ses_one or nore electron donating or

ol ectron wi t A X144, X0k An KPR cRll marketed by Relumid: Hlass Cosapaian

greater tan BR@Uonibourt Grd dommdRly feftied t@ks 41l il O %ﬁh@ '
di ami ne has a pkKa g%oat | east abo)ﬁt 8. The %‘rc%lfpg%égmbl zla%rshélééj’o ﬂtégm
pr esent i nverfthogyatsslve a pKI and pK2 which are each in the range of from

about 8 to about ks fro ut, 8.4_1t0, abaut
11, 10 nore pr T aE| y % rg%‘%ﬁ%?f%p@?oﬁ%g‘ggﬁ&%%'ag%ﬁ%" gﬁP‘B!féé? of
t he present icthylme iomidet Abe tlylchaihpifatie sliphatitsalenhblodah it Ible sfrgiphttd drdnclicdp
"pKI" and " pgﬁ‘mﬂﬁ her separ.at el collectively. _The term pKa as used
her ei n- t hr oughou %’715“8 er‘?P&sgﬁﬁ%%[ﬁ E%’H’?fng?ﬂ ‘{bﬁ'ét %&Mﬁﬁeﬁ%bgg HEBY by
t hose of I dimwmfmmemmmﬁmm@&smghﬁm@oﬁg&%ﬁ?m
st andar d Iiter#at%e sources, for exanple, "Critjcal Stabilit‘y nstants:
Vol ume 2, Anines B&/loéﬁmglf“r‘ft F0R atoms with-frompbop, 2 1o pbout 18 mples of ethylene griden,
(1975). per mole of alcohol. Examples of commercially available nonionic surfactants of this type
include Tergitol® 15-S-9 (the condensation product of Cy 1-Cy 5 linear secondary alcohol with
9 moles ethylene oxide), Tergitol® 24-L-6 NMW (the condensation product of Cy2-C} 4 primary
15 alcohol with 6 moles ethylene oxide with a narrow molecular weight distribution), both marketed
by Union Carbide Corporation; Neodol® 45-9 (the condensation product of C14-C; 5 linear
alcohol with 9 moles of ethylene oxide), NeodoI® 23-6.5 (the condensation product of C12-Cj3
linear alcohol with 6.5 moles of ethylene oxide), Neodol® 45;7 (the condensation product of
C14-C) 5 linear alcohol with 7 moles of ethylene oxide), Neodol® 45-4 (the condensation
20  product of C14-Cj 5 linear alcohol with 4 moles of ethylene oxide), marketed by Shell Chemical

Company, and Kyro® EOB (the condensation product of C3-Cj 5 alcohol with 9 moles ethylene
oxide), marketed by The Procter & Gamble Company. Other commercially available nonionic

surfactants include Dobanol 91-8%® marketed by Shell Chemical Co. and Genapol UD-080%®
marketed by Hoechst. This category of nonionic surfactant is referred to generally as "alkyl
25  ecthoxylates.”
The preferred alkylpolyglycosides have the formula

R20(CyHpnO)(glycosyhx




As an applied definition herein, the pKa values of the diam nes are {5NOy 2003
specified as being nmeasured in an aqueous solution at 250 C having an

i oni ¢ strength ofwofebmsyabout 0.1 to about 0.5 M As used her gipuscbiiBi1Ka

i's an equilibrium constant dependent upon tenperature and ionic strength,

t herefore, value reported by Iiterature rejerences, not neasured in the

above descri be within full r.ee t, Wt he ues
and ranges V\highg%g%:&géd The presen uangﬂﬂnénOf %]E phepyd: S &r
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by suitabl e _net hods as described and referenced in " Chem st
Ref er ence HAndMoBYS: Moyt poverably frompbetdr3 topbant 2.7 mmglycqmlsmmlmwm

di amines for pghédes RS W%%&M&%I%W&@MImﬁmded

bi s( met hyl am no) cycl ohexane | ani nopr opane
pK2=8. 8) , 1, 6- dthemfenesedewitlnglucgs m:mmtqamma e, tolfpfin theagiicosigeattashmehtRy thekl - EP)
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53 di am nopentgé§l by@e%y P !%ﬂlufm 3 %é?‘&r al s
are the pri mp@qﬂmg&c@syﬁumﬂﬂneammwm@mhﬁyi@fmﬁﬂﬁpﬁd&mlmm
C4-C8. In q ner al ’Fa%h rqaﬁ% di am nes are {){ rred over secondary and
tertiary dian nes ¥ F‘E)Wﬁﬂ“ﬁ? o ng exanpl es of diami nes
suitable for use in the present 5 inventgon.

1- N, N- di et hyl am no- 3- am nopr opane havi gtqﬁ& g formula: N i ' NH2
1, 6-di am nohexane having the fornmula: 1 RH2 1, 3-di am nopr opane havi ng

the fof mul a: Hghlrin R Pardiof ofeb kb s SRS HAPS1 (RVALLEH TG, 0T

about 17) carbon atoms and each R is selected from the group consisting of hydrogen, C1-Cy4

alkyl, C1-C4 hydroxyalky, and -(C2H40)xH where x varies from about 1 to about 3.

15 Preferred amides are Cg-C3¢ ammonia amides, monoethanolamides, diethanolamides, and
isopropanolamides.

Preferably the nonionic surfactant, when present in the composition, is present in an
effective amount, more preferably from about 0.1% to about 20%, even more preferably about
0.1% to about 15%, even more preferably still from about 0.5% to about 10%, by weight.

20 Polyhydroxy Fatty Acjd Amide Surfactant - The detergent compositions hereof may also
contain an effective amount of polyhydroxy fatty acid amide surfactant. By "effective amount"
is meant that the formulator of the composition can select an amount of polyhydroxy fatty acid
amide to be incorporated into the compositions that will improve the cleaning performance of
the detergent composition. In general, for conventional levels, the incorporation of about 1%,

25 by weight, polyhydroxy fatty acid amide will enhance cleaning performance.

The detergent compositions herein will typically comprise about 1% weight basis,
polyhydroxy fatty acid amide surfactant, preferably from about 3% to about 30%, of the



H2N 1 1, 3-di am nopent ane, avail abl e under the tradenane Dytek EP, havin
the formula: H2N 20 NH2 1 5 NOV 2003 WO 00/71591 54 |, 3-diam nobut‘lafmﬁg\l 003
havi ng t he forngj HON NH2 PCT/ US00/ 14314 Jef f ani ne EDR 148, a di am ne
having an al kyl P8 ackbone, having the formula: 5 H2N ~ ~ DPCT/VSO0M 43D
3- et hyl - 3- am noet hyl - 5- di met hyl - 1- am nocycl ohexane (i sophorone di am ne)
havi ng t he NH2 10 and 1, 3- bi s(r#®t hyl ani no) cycl ohexane havi ng t he
for mul a: FOR ﬁm@m@ PRI Fhe - drg i acido argida curfactiing gomporient

present i nventhmprisePonipdlhdir e SFRA nh*il Qui l der system Any conventional
buil der systemis sui tabl e for use herei n [ ncI uding alumnosilicate

materials, silicates, polycarboxyl ates an(Dfatty acids, materials such as

et hyl ene- dianine tetraacetate, metal ioga) questrants such as

am nopol yphosphonat es, particularly ethylénedi am ne tetranethyl ene

phosphoric aci d and diethylene triam ne perRlarret hyl ene 20 phosphoric acid.

Though | ess g’ ferrgi fQr_obvi ous environnental reasons, phosphate buil ders
u

can al so be i, Qu=04 hydsocagbyl, 2hydroxystot 2 nEDxy POPYIUSEOLiLEE Hereof,

5 preferably C1-C4 alkyl, more preferably Cy or C; alkyl, most preferably C} alkyl (i.e., methyl);
and R2 is a C5-C3y hydrocaxbyl preferably straight chain C7-C1g alky! or alkenyl, more
preferably straight chain Cg-Cj7 alkyl or alkenyl, most preferably straight chain C11-Cy5 alkyl

or alkenyl, or mixtures thereof; and Z is a polyhydroxyhydrocarbyl having a linear hydrocarbyl
chain with at least 3 hydroxyls directly connected to the chain, or an alkoxylated derivative

10 (preferably ethoxylated or propoxylated) thereof. Z preferably will be derived from a reducing,
sugar in a reductive amination reaction; more preferably Z will be a glycityl. Suitable reducing
sugars include glucose, fructose, maltose, lactose, galactose, mannose, and xylose. As raw
materials, high dextrose com syrup, high fructose cormn syrup, and high maltose com SYrup can
be utilized as well as the individual sugu:rs listed above. These com syrups may yield a mix of

15  sugar components for Z. It should be understood that it is by no means intended to exclude other
suitable raw materials. Z preferably will be selected from the group consisting of -CH»-
(CHOH),-CH20H, -CH(CH20H)-(CHOH)y,.1-CH20H, -CHy~-(CHOH),(CHOR'YCHOH)-
CH2OH, and alkoxylated derivatives thereof, where n is an integer from 3 to 5, inclusive, and

R' is H or a cyclic or aliphatic monosaccharide. Most preferred are glycityls wherein n is 4,

20  particularly -CHo{(CHOH)4-CH,0H.

R’ can be, for example, N-methyl, N-ethyl, N-propyl, N-isopropy!l, N-butyl, N-2-hydroxy
ethyl, or N-2-hydroxy propyl.
R2-CO-N< can be, for example, cocamide, stearamide, oleamide, lauramide, myristamide,
capricamide, palmitamide, tallowamide, etc.
25 Z can be 1-deoxyglucityl, 2-deoxyfructityl, 1-deoxymaltityl, 1-deoxylactityl, 1-
deoxygalactityl, 1-deoxymannityl, 1-deoxymaltotriotityl, ctc.



55 Suitable polycarboxylates builders for use herein include citric e
preferably in the formof a water-soluble salt, derivatives of succi h ' NOV'2003
acid of the fornybgetssrH( COOH) CH2( COCH) wherein Ris ClL0- 20 pposboAs

al kenyl, preferably Cl12-16, or wherein R can be substituted with hydroxyl
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di succi ni ¢ aci polghydfoxgamidewith nw aliphatiSester®@d Bighrédrideina Eaﬂmnﬁ?dd/mﬂmbnki&p
i quid execution_herei u e f aci d, pui|ders for use herein
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soaps. Prefer r%m&ﬁbw%aﬁwy@wﬁvﬁ?f&ﬂmﬁ%ta& diSc16sed tIQﬁeﬁh@IHS ui G H he

al kyl chain. The preferred unsaturated attk/%am is oleic acid.

preferred bui | Bt Spesifisaion§09, %S fb’ﬂ’&?@%ﬂ?ﬂ’f’y %IGG@E@HH-S
succinic acid phghwol 'S?Gai%ugd DiceniBet 96,9986 Yo BUR! 48 f t%%&%@f’m&%%ﬁ hys,

I ncl uded in amunts o rrom 3% to 50% by wei ght o e conposlition
preferably froAnbosyM. mmmmmmmwamwwmwwzs

OPTI ONAL, %TE%WP{ N@%%hl%m E%QA\NQ&M*P?%HI %%nlgpzyrres - Detergent

conpositions o I mventi on na conprise one or nore
enzynmes whi ch ﬂmmumﬂe cleanlng perfornance benefits. Said enzynes include

enzynmes 20 sel ect Iases hem.cel | %$ses er oxi dases,
r ot eaces. gt uco. anfhe FELted S SGRE pqtaas of i prst et (iRt Simpei
xyl anases, redycinoeatiamifies, ﬁﬁ&ﬁhly ANSHUnO¥f d@afiae suchithud BeJRRASEnionic surfactant
Ilgnlnases pul | ul anases, tannases, uPentosanases mal gnases, 8-gl ucanases,

ar abi nosi dases PEsent 19;the digmine is fm ahout 40 1} toabout 2yl Sakddiaminesproyide for &H‘éﬁegent

conposi ti Oﬁsham%fwﬂbﬁyfomﬂmeﬂl%ﬂ@hﬁmﬂm evelyéYRads, | ke
prot ease, anylase, |ipase, cutinase and/or cellulase. 25 Enzymes when

present in the conpBidiamines suiteble fosse bthe compitionsof the atesant inyogtion have thee
enzyne by wei gif,ugf the detergent conposition. Pr oteol ytic Enzyne - The
proteol ytic enzyne can be of animal, pagoet abl e, fr M croorgani sm
(preferred) origin. The proteases for Jse m,tf%e det ergent conpositions
herein include (but are not limted t in, subtilisin, chynotrypsin
and el astase-type proteases. 1 5 NOVR#D03 R20 :

wherein each R* is independently selected from the group consisting of hydrogen, C1-C4
linear or branched alkyl, alkyleneoxy having the formula:
__'_(R210)y322

wherein R21 is C,-Cy linear or branched alkylene, and mixtures thereof; R22 is
25 hydrogen, Cy-C4 alkyl, and mixtures thereof; y is from 1 to about 10; X is a unit selected

from:

i) C3-Cyg linear alkylene, C3-Cq branched alkylene, C3-Cj g cyclic alkylene, C3-

C) ¢ branched cyclic alkylene, an a.lkyleneoxyalkjrlene having the formula:

_._(RZIO)},Rzl_._



WO 00t 71591 PCr/USW 14314 56 Preferred for use herein are subtilisjayhynm
proteolytic enzynes. Particularly preferred is bacterial serine

proteol ytic enzyne obtained fromBacillus subtilis and/or Bacillus

l i cheni form s SHOGABISY prot eol ytic enzymes include Novo | nduRCTUSOHNES14

Al cal ase(r) (preferred), Esperase(r), Savinase(r) (Copenhagen, DenmarKk),

G st -brocades' WMaxatase(r), Maxacal (r) anf2 Maxapem 15(r) 5 (protein

engi neered Maxacal (r)) whieinfR2] abley e ikerasis ks defined Fendh ilovei N BPN and
BPN (preferred), which are commercially available., Preferred proteolytic

enzymes are al so nBdi f C3E104B8G 310 bsinchaddingar f£3:6 soryelics Ga1C 10 dranched syehied e
by Genencor Internationpal, Inc..(San Francisco,, California) which are
described in European f’%ﬁ'l@ﬁ’ Q%Bql(oﬁggw B’Sgﬁ’f‘éaid[ﬂ'éteweﬁ ne pp gipre clectron

(particularly pages 1§onaafle 88 wﬁﬂ:g-a@?: : I her.ej 0.
"Protease B". U S. Pat e?\t 5g, 030, 7%, 1 eh%&?&?@gﬁg?@ﬁls%q%ﬁﬁ&?& ers
to a nodiffed bact eri aPKggrcatarthpy aboet®; yud ¢ enzyme (Genencor | nternational)

which is called "Protease A" herein (same as BPN ). In particul ar see
colums 2 and 3 df) Buaresef{@amd @) 030, 378 for a conpl ete description,

i ncludi ng am pRvRIEARI HiSnin hasR'pRL S8 29easthbdit®. | 1S variants. Qher proteases
are sold under the tradeaanes: Pfinase, Durazym Opticlean and Opti nmase.

Preferred prot eol yTheprefarred dixmines bfthe preécat Medntich BavelapHah K & whi¢h afe®ast i | Ng
of 15 Alcalase (r) (Novo Industri A/S), BPN, Protease A and Protease B
(Genencor), athdrangs el fram abouh® tocabput 1P5oprefeeablyiin the rangs of frore fabout 8. to @hout 11,

particul aggin e I i eases _d ribed in U S

Pat ent No. S&IE#W%& S’ﬂ soabggtofde{aasagélﬁdégg‘r }955@& ?Wogﬁsr‘ﬁi@'iw ipyention the
appl i cati on USSN"pI! 3@fidsequaliy avell fisr thertermsdpk) " andd "pKy " tehier dpiatatetiediicollectively.
conposition of_the invention. Another preferred protease, referred to as

"Protease D' ildemmpKaghysed horgindhrgushoutthe present spesificatiornin thendame meniet as gspdence
not found in pajure ich is.derived frqma pregursor r bonyl ydr ol ase |
o subett ut's R bt ofpaty il i o ek ol Falfee e yesrhly cbeiped oy fgarg i gasire :
residues at agRQsi '&%' E@E& I e ik £40 | Ll on -
+76, preferabfo al si%tl I n clg’n'{?h%l?%% vﬂsgﬁgbgégﬁg?zhore%nq%mg%l CLr%ergell’due
posi t i ons l2quPlgnune Bress, .Y faod Eomioh 39780l from t he group consisting of +99, |

1166, lion. ‘107 AdBpveligfihunibdpeid i ots Hhues B gt 3 e 335ed S 3000s
ol of 204 RGBS e SRS S LG i
Genencor | nt eMiaAs wedherin, th&3pICLis an bquilibriuftohdtdnt depeReat GRBeemperature and ionic
strength, therefore, value reported by literature references, not measured in the above described
20  manner, may not be within full agreement with the values and ranges which comprise the present
invention. To eliminate ambiguity, the relevant conditions and/or references used for pKy's of
this invention are as defined herein or in "Critical Stability Constants: Volume 2, Amines”. One
typical method of measurement is the potentiometric titration of the acid with sodium hydroxide
and determination of the pK, by suitable methods as described and referenced in "The Chemist's

25  Ready Reference Handbook™ by Shugar and Dean, McGraw Hill, NY, 1990,
Preferred  diamines for performance and supply considerations are 1,3-
bis(methylamino)cyclohexane, '1,3-diaminopropane (pK1=10.5; pK2=8.8), 1,6-diaminohexane
(PK1=11; pK2=10), 1,3-diaminopentane (Dytck EP) (pK;=10.5; pK»=8.9), 2-methy! 1,5-



30 Containing Ceaning Conpositions” having U S. Serial No. 08/322, 617é,NUV 2003
filed October 13, 1994). 15 Nov 2003 WO 00x71591 PCTI USOQ 14314 57 Usef ul
prot eases are al wwodeseri bed in PCT publications: WO 95/ 30010pgradebsdied
Novenber 9, 1995 by The Procter & Ganbl e Conpany; WO 95/30011 publi shed
Novenber 9, 1995 by The Procter & Ganble &vnpany; WO 95/29979 published
Novermber 9, 199@aminepdiume RDyRkeA) KRIDLEpLRARAY - OlePrRESRI CmARAMMRre e De

incorporated into the conpositions in accordance with the invention at a

| evel of from @rOay/pr igineschaving aliyleyespateys meging fromfC40e morenes, primary

Anyl ase - Anyl ases a and/or. 8) can be included for renoval of

car bohydr at e- b42Bpes g Prréered gy 4r senopdarygnddtiary diaminesr many| (r) (Novo

Nor di sk), Funganyl ( m{,,,-g@ r : i oy any
sui tabl e origin, sp—{:])ﬁ igsl vegg{ca{l}g}le, a |e§amﬁ§lg%§%%g%%evﬁ%lﬁg§ﬁsg%m§%ﬁ%gast
origin. AmyPasé&vemtiopmes are normally incorporated in the detergent
conposition at ;| : 190 ..0 %to 2%. preferably from about 0.0001%to
about 0.5% norlel\e’}gfdgﬁeed&% ylg?rag% pé?gllﬁu%].ng%‘foﬁg %about 0.1% even nore
preferably from about 0.001%to about 0.001% of active enzynme by weight of
the detergent conposition. Anylase enzynes al so include those described in
W95/ 26397 and in co-pending 15 appltgaf e Dyygovo Nor di sk

PCT/ DK96/ 00056. O her specific anyl aselenzymes for use in the detergent
conpositions of the present invention therefore include : (a) a-anyl ases
characteri sed hy-diaMhétdxihe hfg the formilal Vity at | east 25% hi gher than the
specific activity of Termanyl (r) at a tenperature range of 25C to 55C and
at a pH vallle in the range of 8 to 10, neasured by the Phadebas(r)

a-anyl ase activity assay. Such Phadebas(r) a-anylase 20 activity assay is

descri bed at pages 9-10, V‘l)95/263152?'.'\(,b7\ste§Haccor di ng (a)
conprising the am no sequence shown in the SEQ I1) thi ngs in the above
cited reference., or an a-anyl ase being at | east 80% honologous with the
am no acid segﬁﬂgﬁd@“%ﬁ?ﬂﬂﬁ%"ﬁﬂ’éﬂ fSEES‘FD listing. (c) a-amylases according
(a) obtained froman al kal ophilic Bacillus species, conprising the 25
foll ow ng am no sequence in the N-term nal :

Hi s-H s- Asn-d y-Thr- Asn- Q3 y- Thr - Met - _G - NH
Tyr - Phe- G u- Tr p- Tyr - Leu- Pr o- Asn- Asp. %ml de, is considered to be X%
homol 0gous 150 b1ufRh S hartiieife habing 1R 3TRAL. SO

HZN/Y\/\Nﬂz

1,3-diaminopentane, available under the tradename Dytek EP, having the formula:

H;N \/\l/\

20 NH;

*




of the respective am no acid sequences, perforned via algorithns, SUOQSNGVIMB
the one described by Lipman and Pearson in Science 227, 1985, p. 1435,
reveal s an identi t%of X% 1 5 Nov 2003 WD 00/ 71591 PCTNS00/ 14314 58 (d)

a- anyl ases accol'@MWg5a-c) wherein the a-anyl ase i s obtai nabPET/ESM#A

al kal ophilic Bacillus species; and in particular, fromany of the strains
NCI B 12289, NCI.B 12512, NCI B 12513 and DS# 935. In the context of the
present i nvendPoiampehutang hayingdhe formulpl e front is i ntended not only 5 to

i ndi cate an amyl ase produced by a Bacillus strain but also an anyl ase
encoded by a DNA sequence isolated fromsuch a Bacillus strain and
produced i n an host organisnltransfg{ﬂed wth id DNA sequence. (e)
a-anyl ase showi ng positive i munol ogfc cr “teactivity with antibodies
rai sed agai nst an a-anylase having an gmno acid sequence correspondi ng
respectively to those a-anylases 10 in (a-d). (f) Variants of the

fol| owing par amincHNR #4828 dibfiiceihatidg ad AKARBRy BlIldAE, ivhe ?&h@ﬁequenpes
shown in cgrrespondlng respectively to those a-anyl ases | fa-e , or (i)
di spl ays at |east 800/r honology with one or nore of said am no acid
sequences, and/or displays immunol ogi cal cross- reactivity with an anti body

rai sed agai nst an cz-anyl ase q%éﬁng\gn@\QL/Sq$dﬂanﬂﬂhacid sequences, 15
ce which hybridi

and/or is encoded by a DNA seq zes with the sanme probe as

a DNA sequenc ncodi ng an a-anyl ase having one of sai’d am no acid
sequence; in %Weﬁﬁis‘éﬂ"‘&ﬁ@gl's.m%yﬂ'%Ycl'gﬁéﬂ&n{lmhmﬁﬁ diagyne) ukavilg dwi d
parent a-anyl gaggulias been del eted; and/or 2. at | east one amno acid

resi due of said parent a-anylase has been replaced by a different am no
acid residue; and/or 20 3. at |east one am no acid residue has been
inserted relative to said parent a-anylase; said variant having an

a-anyl ase activity and exhibiting at ¥dast one of the following properties
relative to said parent a-anylase : ifjicreased thernostability, increased
stability towards oxidation, reduc 2Yi on dependency, increased stability
and/or a- anylolytic activity at _ng to kel atively high pH val ues,

i ncreased_a-anylolytic activity 25/a at | veNi: hi gh tenperature and

i ncrease & decrease of the isoelettric point (pl)amb as to better nmatch

the pl value {9hidnaRhARG)cyabictte taing S shbdufil (Ne medi um

CH,NH,
CH,NH,
R
15 Builder - The compositions according to the present invention may further comprise a

builder system. Any conventional builder system is suitable for use herein including
aluminosilicate materials, silicates, polycarboxylates and fatty acids, materials such as ethylene-
diamine tetraacetate, metal ion sequestrants such as aminopolyphosphonates, particularly
cthylenediamine tetramethylene phosphonic acid and diethylene triamine pentamethylene-

20  phosphonic acid. Though less preferred for obvious environmental reasons, phosphate builders
can also be used herein.




Said variants are described in the patent application PCT/ DKO6/ 00056} 5%%03
anyl ases suitable herein include, for exanple, a-anylases described In

1, 296, 839 t o NowmeoAsaP DASE(r), |nternational Bio-Syntheti cecrhssnvdanad
TERVAMYLI D, Novo. 30 FUNGAMYL(r) from Novo is especially useful.

Engi neering of enzynes for inproved stabidsty, 1 5 NOvV 7093 W 00/ 71591

PCT/ USOOf 14314  Sfitable polycartdxykiRs buiRess fasé lickdin intiSdeoay\ibid, Win dRXeRP| €
J. Biological Chem, 60, No. 11, June 1985, p -6521. Certain

Vol . 2 . 6518
preferred entffd i"”ﬁ%’ﬁ‘ﬁ‘gu‘g‘l’ saltyderjyptaves af suceims aeid of Qﬁ@r@&ﬁ R RECOQHICHACQNT) ases
havi ng i npr ovgadrend RN ¢10t20 d1 9%91?9&&1%?12@?6, BLAMRAER R CatlbS QAL Jith

types, especially inproved oxidative stability as neasured agalnst a
r ef er ence- poihydrosyl, ﬂgmﬂmmfwmemsaISpm Gxpmpleo@cludt laeryl piccihate ¢ ed

anyl ases repn: Sm%ﬂ a ISk 1 f | y | hity-enhanced"
anyl ases, rs‘(5:‘hgirlygtiét?'E%Eze : Saa{]?]ng, #ﬁﬁ&%ﬁ“‘%@%?éﬁ@%%%@%& one
or nore of: dmildksstare/prefetablly ubadtiy the dorm. of thHeir watei sobdplersalts, including sodium, potassium,
per oxi de/ tetraacetyl et.hyl enedi amine in buffered solution at pH 9-10;

t her mal ,stabiaﬂnf‘g?f‘mb .“?imﬁ‘l S%h tenperatures such as about 600G

or al kal i ne st abOthie# snitatfte jhlycarbbxylatédird 6x@disaieDbkes Ad ridxteO b tarkrdte nivRGREIRE
versus the art:’gge 10 ident)fied reference-point anylase. Stability can be

measur ed usi | W‘%Wéicﬁi@-smhﬁld%’éhw_‘ﬂé@ﬁiﬁ@& lLtests. See, for exanple,
referenceg di scl egRetaiyolBe I4HIAAutich AL dutaiORAP SGE buifdds ﬁﬁﬁéﬁlﬁgﬁl%}?

obtai ned from Novo or from Genencor |International.” One class of

preferred am/rmied aramgatyratnd, (d 0118 fatboanidenas well apthe seiresponsting soaps. uBteferred

site-direct ecgaﬁgég ' ﬁt:hom . Eg&i ﬂg @gxi

especi,ally the ae?i %hﬁl-earry astggiecge’%ﬂagr% e‘is}gmgﬁll Igt' rone, %wo or
mul tipl e anylfatteacid isxileis acid.e Otliee prafereedi bailder system for digeid «Omipdsitionsds basedbhi ty-
enhanced anyl . the ove-i.dentified reference anyl ase are preferred
for use, espe@%ﬁ%%ﬁclﬁ!%chdgag fﬁ'@fac re preferably oxygen bl eaching, as

di stinct 1§ om chDetrgencylbuitder balzgre mbahsilyGastided oaioanis of fom 3ME1S0% byweight

preferred anyl.ases include n I according, to the rei nbefore
i ncor por at ed %H%W“_Pﬁfélg‘?“y ggﬂlagz}/s wai(g/?ﬂ‘d most 'fsaa'(yffam ?‘Y"Itﬁgﬁ' §V 358y a
HTEFR N AMIRER : H IWAST >

mutant 20 in whi cCOPFIONNA ETERGENTTNGREDIFNTES PFOR [ WA
preferably threonine, of _the nethionine residue located I n posit]jon 197 of

the B. |icheni f or FR&mesnRetergayticamposifons of thepresrmtimsanion oy furdher comprise PRs19 gous
posi tion varigére @fizyies ¥hith Bdvitle cREhiRE perfdRhhits BeneBitC Ra@enBmes include enzymes
anyl ol i quefaciens, ° B. subtilis, or B. stearothernophilus; (b)

st abi | i t y2@nhisieeted) foom, celiylasesabemiealinlasese peryyidiGes erasesecs, Blcermplpicanamylises, a
paper ent i tl eghasdXhulishe! fhokindes kFiafbiiks, AaBbel DHIRIE PhenBickRENE AhoRfgehdits,

207t h
ligninases, pullulanases, tannases, pentosanases, malanases, B-glucanases, arabinosidases or
mixtures thereof. A preferred combination is a detergent composition having a cocktail of

conventional applicable enzymes like protease, amylase, lipase, cutinase and/or cellulase.
25  Enzymes when present in the compositions, at from about 0.0001% to about 5% of active enzyme
by weight of the detergent composition.
Proteolvtic Enzyipe - The proteolytic enzyme can be of animal, vegetable or
microorganism (preferred) origin. The proteases for use in the detergent compositions herein
include (but are not limited to) _trypsin, subtilisin, chymotrypsin and elastase-type proteases.



25 American Chem cal Society National Meeting, March 13-17 1994, by C 5noy 2003
M tchinson. Therein it was noted that bleaches in automatic di shwashi ng
detergents i nacy(%&tﬁg al pha- anyl ases but that inproved oxidative stability
anyl ases have bee e by Genencor fromB. lichenifornms NEFBYSWA4314

Met hi onine (Met) was identified as the nost likely residue to be nodified.

Met was subs itf%t@ﬁg’ one at a time, in pé8itions 8, 15, 197, 256, 304, 366
and 438 | eadi ﬁ?& PESH apsuhiifisantyee Profeatyticentymes. \Particnlarly preferrisbis baptekdad 7L

and MLO7T Wi t RerierdleWAiE eviz\nl ;a,-an' - .2003 01/ 71591

PCT/ USCO 1\4,1M314 60 stab;Ee expe?igsse @%ﬁ%@%@oﬁé&% in

CASCADE(r) and SUbiitaiefroteblyti€ enrymdaaichids Nods Indusi Rfs%wﬂe@[ﬁéfgﬁai L®,
'n the”i

i ncl ude anyl ase varjants having additional nodification I at e
parent as des®&f i(Gopeahags DEOGY, GistbracadesiMakdtabP Minacii® ahe MaRGANSE
Novo, as RA%IQ%) O her particularly preferred oxidative stability
enhanced zl:i)#yl tergt engineered-Maxagal ®) (Relf Nethetlands), wd sybitilisBPN end RPN (preferred),

I nternational waifl MRAHELGAR dvB1bRY &hgﬁ ol tale i -
stability-enhanced anyl ase zyan llo%ﬁugéﬁ?é%’rr&ex %%%%e%owgvi%ﬂpmal
di rect ed nut affEWe groicasesstirtkas those widerbyGenencbnylbmemational, Fic/(SAreFrantisa6, Cafi g &)
forms of avai [ rr enz nodi f.icatigns are
accessi bl e. See % QWB%iE%\%&ﬁgiﬁ %E’%%&P%ékeﬂ%www
i npart anti ni pagsbil 3l 24zantti98) and whish @b aleo bitled BereindBebteadd )BT, NUSH PatBit SIRO378,

I nventi on.;,Su enzynmes .l.ncl ndogl ycosi dase, Type U endogl ycosi dase and
gl ucosi dase agfhenoelgg%%aulyﬁ, ]:égér&%f"e‘r% bacteniahserinexproteolytiponzyup|(Genencor

5,238, 843 andirferfdifonflPRhich s callid SProRasY LheRtin WEhE 1 BN, iiﬁg&h I GO RAELEd
by reference. ‘O{Hec%%se, ot her_enzynmes having antim’crobial activity nay
be enpl oyed a®dathU-3-Fatepi.0303 Ftora rampletadescaiption including amina siquense, of Proteas:

enzynmes. 15 |} anditalSian 0@@&@,& k& 4l GlGer ug%ﬁgg, .abl | hzatl] o stem
into the conpositions ot?) t he presedr‘le'?sildnventﬂ{laon en'mméhgémg’pé Fent
in the conpos#id @ptimase. Preforred pmisolytinchzymes;, thenyaye seleged diomrths groap tankisting éfhe
present c osiLio nd roc es_conprise a wide variety of natural and
" synt het i c‘?é'ﬁe%%&fen? m@m?ﬂﬁmmwwm Fratease; By{Geagnoos), and) mistwese s,
ket ones, est ethereof)IFotedd® B id st pRif&fed! NCl uded are various natural "extracts
20 and essences whé'){c)h can conprise conplex m xtures of ingredients, such as
orange oil, |enon Obparticulasdptersstifor,use hereiny avgcthe protesssis degaibechouUiS. PetzhtsMoi ¢
essence, sandguygess oil, pine oil, cedar, and the like. Finished perfunes

can conprise extrenely conpl ex m xtures of such ingredients.
Also proteases described in our co-pending application USSN 08/136,797 can be included

20  in the detergent composition of the invention.

Another preferred protease, referred to as "Protease D" is a carbony! hydrolase variant
having an amino acid sequence not found in nature, which is derived from a precursor carbony!
hydrolase by substituting a different amino acid for a plurality of amino acid residues at 2
position in said carbonyl hydrolase equivalent to position +76, preferably also in combination

25  with one or more amino acid residue positions equivalent to those selected from the group
consisting of +99, +101, +103, +104, +107, +123, +27, +105, +109, +126, +128, +135, +156,
+166, +195, +197, +204, +206, +210, +216, +217, +218, +222, +260, +265, and/or +274
according to the numbering of Bacillus amyloliquefaciens subtilisin, as described in WO
95/10615 published April 20, 1995 by Genencor International (A. Baeck et al. entitled "Protease-

30  Containing Cleaning Compositions” having U.S. Serial No. 08/322,676, filed October 13, 1994),



Fi ni shed perfumes typically conprise fromabout 0.01%to about 2% by 1 5N0V 2003
wei ght, of the detergent conpositions herein, and individual perfunery

i ngredi ents can wompris®e from about 25 0.0001%to about 90/ farfusenf4smi shed
perfunme conposition. Non-limting exarrpl es of perfunme ingredients useful
herein include: 7-acetyl- 1,2, 3,4,5,6,7, 8-8Ctahydro-1,1,6, 7-tetranethyl

napht hal ene; i onori&efubiptoydasesi e alse dpsorived mr?CﬁyﬁubhoaﬂbWIWOeﬂlﬂmnq:ubﬁabhyl

et one. 7- ace: Ypeemp 5 Bosver Bocter Wee%m% W55 pigishefovsmben.
30 di net hyl ind@s&ymamﬁy&rwt Mhy; 9 85y09087 O&mﬁmm&&%m mtslbyfrhbeta
napht hyl ketong@cgr NOV 2001 WD 00t 71581 PGT/ USOD 14314 61

6-acetyl-1,1,2 Yl ndane;

5-acetyl - 3-5sopr o%ﬁ; Fggﬂ.g 8 C
4- (4- hydr oxy- 4- et hyl pgntyl) 3-"cycl ohexene- -carBJmfoﬁgglﬁ %e /- H droxy 5 7-
di net hyl ocat awapnnom@tajméeéﬁpm 0.8001% w@%hstvngizymy by wblsbmfthca;pmpmmwde

fornmyl tricycl odec cond idr

met hyl ant hrani | at onde‘ﬁ@g‘g‘%ﬁppr od@%&oglﬁﬁ%?%%%oﬁ' fﬁ%ﬁhﬁh&ﬂgd
i ndol , condensmensamﬁtﬂﬁu&fu@m IBERER ﬂ&hmel:aﬁgdxnyw%d BAN® (Novo
nethyl 3- (pars tert-butyl phenyl) - proplonaldehyde eth vani I lin;

hel i ot r opi n: h@?ﬂskhummwényﬁ@yw@kmmmﬁvm@nmm fungal

Sé%?%ﬁ?ggg%ﬁg@gﬁ% %B?%Lﬁ%@f@@ﬁ)e%m c am#br]actﬁgﬂlagﬁane

1,3,4,6,7,8- hel@ﬂyﬂvmommr/ﬁpﬁfm@w&mwo&p@mmmwmmorepreferablyﬁom

gamma- 2- benzop 4 0
dodecahydro Ba%@@@éﬁwm nap%ﬁmﬁg&@%%wngMIﬁdmw
5-(2,2,3-tri rreeﬂzyutyghmghmfﬂﬁrdemgejntcanmﬁqd pent an- 2-ol ; 2-
ethyl-4-(2,2,3-tri t hyl - 3- cycl opent.e 2-bute

al cohol ; tricycl og&@%mﬂ% i B %‘"&t'fhf’%ym sf&gé%?%fémyﬁgf‘éwﬁm
salicyl ate 15ceﬁbpﬁbaﬁbﬁbyﬂhﬁN@ﬂdkw1‘/EK96/00056 Dtey $pecifity fhyldse ¥ixdymias for Géefin theS
Particularly preferre g erfune materlals are those that provide the |argest

odor i rrprove topsef the, t‘“"(?B'FFL?&E?‘Y PrsiRelds e ai ni ng cel | ul ases.

These perfurresu)&oinwi@es Bg)ﬁa gl &%é&ww&m%%w&ewﬁ
2- met hyl - 3 (pars tert butyl heny propi onal dehyde;

7-acetyl - 3a¢t1v&y6t"17mﬂmnm abhy @mperiture ring€ of 25°C an¥5°( ynd a1 a pHiviakik &nthe rangeofy |
sallcylate 7 acet | -1,1,3,4,4,6-hexgnethyl tetralin; Earatert ut yl
cycl ohexyl aceBde 40 mmﬂbsme hﬁ@ -amiylspractvinhassay. Sugh Phadehas® oyamydescer |

met hyl  bet 9pnaphivity hsslPis AR ribed aE@JgDQ’é-l@,W@?J/i’ssgv.
(b) a-amylases according (a) comprising the amino sequence shown in the SEQ ID listings in
the above cited reference. or an a-amylase being at least 80% homologous with the amino acid
sequence shown in the SEQ ID listing.

(c) a-amylases according (a) obtained from an alkalophilic Bacillus species, comprising the
25  following amino sequence in the N-terminal : His-His-Asn-Gly-Thr-Asn-Gly-Thr-Met-Met-Gin-
Tyr-Phe-Glu-Trp-Tyr-Leu-Pro-Asn-Asp.
A polypeptide is considered to be X% homologous to the parent amylase if a comparison
of the respective amino acid sequences, performed via algorithms, such as the one described by
Lipman and Pearson in Science 227, 1985, p. 1435, reveals an identity of X%




i so- propyl phenyl ) - pr opi onal dehyde; 15 NOV 2003
1,3,4,6,7, 8-hexahydro-4, 6, 6, 7, 8, 8- hexanet hyl -cycl openta gama

2- benzopyr ane; dro- 3a, 6, 6, 9a-t et ranet hyl napht ho[ 2, | b] f ur an;

ani sal dehyde; @g’m'%% cedrol ; vanillin; cycl opentadecanol ;ggysoomsu
tricycl odecenyl acetate; and tricycl odoce%I propi onate. 25 O her perfune
material s inclghde egsenti al. OH“‘S’ resinoi g5, and resins froma variety of
sour ces i ncl udPiG*™ KEqrdig (3<) wherig theoamylags soltamable framan plkalerhilicBagillus
styrax, | abdagpezies:aml i partitulafFdm 49 SBind stplids NABB98) Ncaf i1 5 12CRES d

| avandin. Still other perfune chemﬁcal s include “phény etﬂ;%rﬁg@g%g?@
terpineol, |i @833 |inalyl acetate, geraniol, nerol,

2- (1, 1-di net hyl et hil g -acet at nzyl.. acetat e, .and., eugenolL

Carriers such as _d?ﬁlet%g/olq’p tﬁai gée ctéﬁlﬁgé%g‘gﬁﬁg@ﬁgﬁﬁﬁi ﬁl@ﬁ%ﬁﬁ&@g’m
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i ron and/ or mn%@s%%@%?%d%@ﬁg@%ﬁ %ﬁ@“&@ﬁ?&“‘é‘éﬁ’“ﬂ@w‘m

sel ect ed fronsiitt®NAYsequamce.ONsi sting of am no car boxyl ates, am no

phosphonat es,  pol yfunctjonal | y.-substituted aromatic chelating agents and
m xt ur es theréﬁgr‘i"z'%’f e WWFM%?%WWMW%MW@M

bound by theowaiﬁymmwﬁ\ﬁﬂnémsﬁw?%ﬁﬁﬁ& (efidsk B anylies U

in part to their _exceptional ability nganese 1°0NS
from washillg #faddi ons by formation of soluble chelates. Anino

boxyl ' ' include, .
Cthy | omed am (e afeT (IARy e b Sl Mo AR D s o e g ot srmocs

nitri Ihol- tri- aémigsqmsn@da@rydpmdywnﬁufed-ahﬂm i (p+e), o i) @isplays at least 83%
triethylenete exacetates, .di ethylenetriam nt aacetates, an

et hanol di - gl y%@%&;ﬁi&#e#ﬁ?@‘gmhﬁqw ?%E&'ﬂ%é‘ﬂmﬁ?ﬂiﬁﬁ‘&ﬁ’%al ts
therein and nireattivity svithlas maibody riised 2gaift o RARPRLEIaVRE Snedfsald Sitinb 84l SqhdtesliS e
as chel ati of  .the i n\ﬁlention when at l'ease | ow

t.S i { iti
| evel s of gt gﬁ‘ﬁ%ﬂgg‘ﬁ?ﬂﬂjl ! Bgawsﬁ@'}%os' IO‘fn'l'%‘ﬂ‘S hybridizes wiith theisame probe A ENA segvesce and
i ncl ude et hy| ensdingsh BSnfiise '&édmbhﬂﬁﬁﬁﬂb&?@m%ﬁ%wﬂﬁh ST.

Preferred, these am no phosphonates to not contai'n al’kyl or alkenyl groups
with more than aboliatleast gng suino agidresiduenfisgid pacent comnylase hasibeen delotedidndlponat i ¢

chel ating agents as ey dasCordSifitt adid residfe 89@@§Mtq{l§mylase has been replaced by a

different amino acid residuc; and/or

20 3. at least one amino acid residue has been inserted relative to said parent a-amylase;
said variant having an a-amylase activity and exhibiting at least one of the following
properties relative to said parent a-amylase : increased thermostability, increased
stability towards oxidation, reduced Ca ion dependency, increased stability and/or o~
amylolytic activity at neutral to relatively high pH values, increased a-amylolytic activity

25 at relatively high temperature and increase or decrease of the isoelectric point (pl) so as
to better match the pl value for a-amylase variant to the pH of the medium.

Said variants are described in the patent application PCT/DK96/00056.

Other amylases suitable herein include, for example, a-amylases described in GB
1,296,839 to Novo; RAPIDASE®, Intemational Bio-Synthetics, Inc. and TERMAMYL®, Novo.
30 FUNGAMYL® from Novo is especially useful. Engineering of enzymes for improved stability,




herein. See U S. Patent 3,812,044, issued May 21, 1974, to Connor et &NOV 2003
Preferred conpounds 20 of this type in acid formare

di hydr oxydi sul f chemrnssas such as 1, 2-di hydroxy- 3, 5- di sul f ob®CTANW/14014
preferred bi odegradable chelator for use herein is ethyl enedi am ne

di succinate ("EDDS"), especially the [S, Sp9i soner as described in U S

Pat ent 4, 704, 288, otilbaiecrighilit] id&fdv¥m. Sdepfot-arampler. nnmgiesmbmswrz%or Ne. 11, June

ggingosi('l[viggg)s Qﬁsggpp(g?l%ﬁ#goq cont ?ég%ega ﬁr .sol uﬁde nmet hy g XCI ne di cetlc
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chel ating agents. |If utilized, these chelating agents will generally
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conposi tion I herd/R e iR t|||ze C at i ts
will conpri ge oma out f%foﬂ‘aeﬁyﬂrf% mg?ﬁlﬁ?ﬁ%?‘% lg'ﬁwgeg% fmgns
15 Nov 2433 V\Dm?litﬁ-eﬂhaﬁ}ﬂ‘/ W%ﬂ&&tﬁﬁe@&ﬂpmmm&mmmmmtm
conpositions of the inventjon will.be subjected to acidic stresses. created
by " 00d <ot | SOWHEOIRET AR SapiILY. o P UDEHET A e SR ces
I'f a COWDOSItIBﬂTMsbmammrlpnglea&xaEmIm& elgS, at Qdnddbn FABIteBperattres $66h as about
preferably should contain a buffering agent capable of 5 providing a

general |y noreﬁa?ckatalhdmpmablhtythg, uarmbﬁmnlabrmtamlahont mmmmmmve-

i.e., about 06 t 4% b ous qutlo 0 0 Si,t 1 an
The' pka varGe fentitdereienio AR AN, SRS tan B st sl 'y GOFPARMAAT
bel ow t he desi teehhxqmlHtaml Sex, 6dr dxhﬁplemsmbésl diﬁ:losétﬂﬁi mmwnsmmmm
above). Preferabl t he, pKa .of uf f er.i ng ent should b r t 7
o abbut 10, URtRHses frchd it o QAR oF BORY GRAG A ERto Onsrcst. of Bizkly
controls the p&efémwmhﬁmvémed@aﬁmgmwﬁgdmmgaﬁwﬁm

agent may be an active detergent_in its own or it may be a | qw
?%H%Y

mol ecul ar wei glfem B gamPee of tie Basiliys Amylasess op iheBacillus geamtylases, pegprdless of
CONpOsi ti 0N5S0kkferoRE, twiBh rRIBHIE b Pias krdink fre tHe Smiplekiate pREELInE Oxitdhiveatdbility-

agents for conpositions of this invention are nitrogen-containing

materials. SomenhaRendamylesesve thaabave-identified sefennogamylpss seproferredipe nseasspesially 15
ﬁm Pg;elnl Egn{na?u ni ngglg'ﬁ'fq?l Prrelg fg‘&e’%?amaw afﬁ}‘s%&gxyrret fégﬁcno rret ane
( HOCHACNH3 ( TRc@npositionsrihessin? Sucth prefdmed - amylases include (a) an amylase according to the
hereinbefore incorporated WO 9402597, Novo, Feb. 3, 1994, as further illustrated by a mutant
20 in which substitution is made, using alanine or threonine, preferably threonine, of the methionine
residue located in position 197 of the B. licheniformis alpha-amylase, known as TERMAMYL®,
or the homologous position variation of a similar parent amylase, such as B. amyloliquefaciens,
B. subtilis, or B. stearothermophilus; (b) stability-enhanced amylases as described by Genencor
International in a paper entitled "Oxidatively Resistant alpha-Amylases” presented at the 207th
25  American Chemical Society National Meeting, March 13-17 1994, by C. Mitchinson. Therein
it was noted that bleaches in automatic dishwashing detergents inactivate alpha-amylases but that
improved oxidative stability amylases have been made by Genencor from B. licheniformis
NCIB8061. Mcthionine (Met) was identified as the most likely residue to be modified. Met was
substituted, one at a time, in positions 8, 15, 197, 256, 304, 366 and 438 leading to specific
30  mutants, particularly important being M197L and M197T with the M197T variant being the most

(




propanedi ol , 2-am no-2-net hyl - propanol, 2-am no-2 nethyl -1, 3-propanal
di sodi um gl utamate, N-nethy) diethanol am de, 1, 3-di am no-propanol 1 5 NOV 1003
NMtt et r a- net hyl PJP@” | am no- 2- propanol, N, N-bi s(2-hydroxyet hyl)gl yci ne

|

(bicine) and N droxynet hyl ) met hyl gl ycinc (tricine).PUNPRPBH es of
any of the above are al so acceptable. Useful inorganic buffers/alkalinity
sources include the alkali netal car bonat®s and al kali netal phosphat es,

e.g., sodi um &ablpsxpressed yarant Stabidityy whompisuted .in [CASCARE® iand SUNLIGHAR; (spe
McCut cheon' s aPhr E , rth. ri.can Edition,. 1997,
McCut chcon Di \EiMle on,)) 7y |ssﬁ|;n;§"@%fqﬁﬁgﬁv M‘?@"E}F AHQSY

whi ch are i ncorthoimmediath parentras dyscritetici @ 510803 Ahad aief dvailablR ke Bt tassidee,
used, is pres%s,?id‘sn t he conpositions of the invention herein at a |evel of

from about 0. %3 r Qibes pEiqyiariyrorferretogxidative) gability repbancet ehyplash| v
from about 52% 0 ' Lti.on. Calci . ~M
rom about 5 Qmiuaeﬁa&eWW@%}%&&@%&&MM@%@ ﬁgﬁnés’loﬁg%%ﬁgot o

|l ons The presence of cal cium an nmagnesi um
cl eani ng of grAfysther gRidatiie| stability-enhanced arsyleerpmw bé tied, bt example, as devifed Hiytsitens

cont ai ni ng al t I s angd/ or. . . 2003 W 00/ 71591 .
PCT/ USO8/ 143 1% ) %%r%%&%t‘%&%ﬁ%%q‘rw‘ﬁ P@“&%{?B&? ofjavgilable o
when the conpemylasesnOthar prefesatinzyine BefifiQneH arkicedssible.25eeoN019309599 A% Novo.

divalent ions. It {',s. bel i eyed that cal cium and/ or, rr%gne_si_um ions increase
the packing of the"ZifF n&ym‘v’aﬂmmﬁp faghivity may alse beingladndci ng
i nterfaci ab imsmﬁawwraﬁhaayﬂaﬁaaﬁd&ﬁﬁ}caﬂmém JalyRbsidald arda®

I nvention herejn containing magnesi um and/ or cal ciumi ons exhibit goo

grease r enpvaPRucosiiareas discigged i S Patant Nos 5,941,236, £325. 391 0323884 ansti5, 396403 the

stability. ThgRSosur@dF whith apgh&ggm@%m’ 34 0 | | t. an
active level of, f_sr om about 0.1%to 4% p?gﬁera y%&%ﬁﬁ@%%&?‘ﬁ. 5%
nor e pr ef er abP8Hongrebialaptivity nery besmployed as wablinchefingfperoxidases, exidizes/snd viirious other

magnesi um or edm ions are added as a hydroxide, chloride, acetate, 10
formate, oxide Or nitrate salt to the conmpositions of the present

i nvent i onl3 Cal ci unitisalse possibletb inpluddin encyhmecktabitizatidn(sgsta irtdwhe BBPORIERNT thel NE
vent i on w 1 PESBkRyeiSBH 3R, S e EPEROUA B PRPORID. sur fact ant pr esent
therein. Wen cal cepfitnednBerfuines idpeithery ingredients useful in the present compositions and
processes comprise a wide variety of natural and synthetic chemical ingredients, including, but
not limited to, aldehydes, ketones, esters, and the like. Also included are various natural extracts
20 and essences which can comprise complex mixtures of ingredients, such as orange oil, lemon
oil, rose extract, lavender, musk, patchouli, balsamic essence, sandalwood oil, pine oil, cedar,
and the like. Finished perfumes can comprise extremely complex mixtures of such ingredients.
Finished perfumes typically comprise from about 0.01% to about 2%, by weight, of the
detergent compositions hercin, and individual perfumery ingredients can comprise from about
25  0.0001% to about 90% of a finished perfume composition.

Non-limiting examples of perfume ingredients useful herein include: 7-acetyl-
1,2,3,4,5,6,7,8-octahydro-l,l,6,7-tctramethyl naphthalene; ionone methyl; ionone gamma
methyl; methyl cedrylone; methyl dihydrojasmonate; methyl 1,6,10-trimethyl-2,5,9-
cyclododecatrien-1-yl ketone; 7-acetyi-1,1,3,4,4,6-hexamethyl tetralin; 4-acetyl-6-tert-butyl-1,1-

30  dimethyl indane; para-hydroxy-phenyl-butanone; benzophenone; methy] beta-naphthyl ketone;



in the conpositions of this invention, the nolar ratio of calciumi qr@N@\pmud
total anionic surfactant 15 should be fromabout 0.25:1 to about

For mul ati ng suchwelograsesent i on-cont ai ni ng conpositions in al k@brmgooahj“
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f
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and chelants. A wde varijety of other |ngred| ents-useful” i n detergent

conposi tions chira-Shrandgeraic agid laptene; diddsh &hesphydieet &h.138,8heeamettiyleyclencnier

active ing d| g gnzﬁgﬁfﬂc OIEH% §!

ai ds, dyesﬁgr rre%?s vent stfim ﬁ%&q%%%’gl %ggﬁ%
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I f high sudsin r t he

al kanol anl i des&h%4'€"?| ncor 32 hgp%gé{"g %B%%rrp'glgl ti oﬁ'gog?%/pl cally aPol

1 %1 0% | evel smcfﬁmeeﬁﬂlﬁWiommMMymdmd; tehdyh salicylate; cddry] dckelatesandpam- a

typi cal class gf ch suds bo ters. Use of such suds boosters with high
sudsi ng adj uncﬁﬂ‘kﬁ‘ﬁﬁ’ﬁ&"‘i "as the am ne 5 oxides, betaines and

sul t ai nes nt ed abmwhduhr@hﬁﬁa@dwﬁﬁﬁﬁibeﬁd&nﬂé\w&iowmadaﬁw&amebﬁrgm odor
optionally added to the, det ent conp05|t|ons of the present inventiaqn.
They can be anl"RIBYRREAE i"bﬁﬁﬁ“"g PrOgus) ampQitions containing ealluleses , Thesg perfiges inglpde

such as 2, 6- dput! et ndtUfintited? wdTet P BmRehic (dRiEhyde; CRMbA A8ty Bhényl)-
t hi osul fate, nonoet hanol am ne( MEA), di et hanol am ne, triethanol am ne, "etc.

It is preferrefropienaldelyde; feaceyl-1.23 Aebatht, 8-octrhydropk. b6.artetramsthyh naphthalene; benzyd
conposi tion fram-A0LY aQn191%,4,£6- 80 Hethy{ fdin; para-tert-butyl cyclohexyl acetate; methyl
20  dihydro jasmonate; beta-napthol methyl ether; methyl beta-naphthyl ketone; 2-methyl-2-(para-
iso-propylphenyl)-propionaldehyde; 1,3,4,6,7,8-hexahydro-4,6,6,7,8,8-hexamethyl-cyclopenta-
gamma-2-benzopyrane; dodecahydro-3a,6,6,9a-tetramethyinaphtho[2,1b]furan; anisaldehyde;
coumarin; cedrol; vanillin; cyclopentadecanoclide; tricyclodecenyl acetate; and tricyclodecenyl

propionate.

25 Other perfume materials include essential oils, resinoids, and resins from a variety of
sources including, but not limited to: Peru balsam, Olibanum resinoid, styrax, labdanum resin,
nutmeg, cassia oil, benzoin resin, coriander and lavandin. Still other perfume chemicals include
phenyl ethyl alcohol, terpineol, linalool, linaly] acetate, geraniol, nerol, 2-(1,1-dimethylethyl)-
cyclohexanol acetate, benzyl acetate, and eugenol. Carriers such as diethylphthalate can be used

30 in the finished perfume compositions.
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wei ght. Various detersive ingredients enployed in the present conpositions
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sol ubi | i zi ng mmmmwﬁﬁmﬂaﬂ\ %@bﬂi@ﬂnﬁ&ﬂm&&o
about 6 carbo& ﬁ ons and from2 to about 6 hydroxy groups (e.g., 1,

pr opanedi ol , glycol gl ycerine, and 1, 2-propanediol) can also be

Used. The . COPOS PblMasdRN-asMtid ek Prglia0 b e ¥ B b oobhiit s S0%

of such carriers.
herein. See U.S. Patent 3,812,044, issued May 21, 1974, to Connor et al. Preferred compounds
20 of this type in acid form are dihydroxydisulfobenzenes such as 1,2-dihydroxy-3,5-
disulfobenzene.
A preferred biodegradable chelator for use herein is ethylenediamine disuccinate
("EDDS"), especially the [S,S] isomer as described in U.S. Patent 4,704,233, November 3, 1987,
to Hartman and Perkins.

25 The compositions herein may also contain water-soluble methyl glycine diacetic acid
(MGDA) salts (or acid form) as a chelant or co-builder. Similarly, the so called "weak" builders
such as citrate can also be used as chelating agents.

If utilized, these chelating agents will generally comprise from about 0.1% to about 15%
by weight of the detergent compositions herein. More preferably, if utilized, the chelating agents

30 will comprise from about 0.1% to about 3.0% by weight of such compositions.




An exanpl e of the procedure for making granules of the detergent NOV 2003
conpositions herein 10 is as follows: - Linear aklyl benzenesul fonat1e§
citric acid, sodvypgfkhi cate, sodium sul fate perfune di am necardogAdi®’ are
added to, heated and m xed via a crutcher. The resulting slurry is spray
dried into a granular form An exanple of gshe procedure for making liquid
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citrate are added_an | ssolved. To this solution am ne oxide, 15 betai ne,
et hanol , hydr ot r opshwashng sempnsitionssofitheinyention willde sulested to acidic sresses created byn' t

available, th I rr

di ssol ved. Atqt |%n€)%|&r?ﬁﬁﬁaoﬁg%§€dﬁﬁts°h§§dd%§ﬁ@ neu?ﬂﬁﬁgl ﬁé?ﬁgg orrm+'alpHon
It is preferr essleatdnatanﬂhsatoapenmrdm‘ecﬂwsemfaabmsho@ammmcbmemgagumapmbm c
and citric,: howev |no ani c may. be ed.as wel |
preferred em%%?mﬁ%? ggméec a%“éﬁ’a @“‘?gf 'Hﬁ"%fﬂk?)éﬁ by
fll ani gedagdl t |(D![% toOCEaebeysmgﬁ&qﬁddﬁﬁlﬂtﬁﬁioﬂhe&oﬁp&hﬂohg%dpﬂllﬁlwuﬁdHﬁm f

i qui etergent c C onpr non- agueous carrier I um
can be prepar é‘&e"éc‘g‘gﬂ‘gi‘ﬁ@i"{ %tshté lcﬂ%ﬁ l”@%“'é‘?‘@s@dﬁét"é‘%§ f theeomipasiiion
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EP- A- 540, 0fp (ﬂlﬁ/u%ﬁ%thc%aﬁm%uﬁ Mar&40; EP-A-565, 017 (10/13/93),
EP- A- 030, 096 (6/ 10/ , I ncorporated herein by reference. Such

conposi tions can Ebmbuffeming aginb gy bearaniactincadetergait neitss dwre rightg pedlinsyt e astoabl y

suspended t hergl &’”PFIJEE!
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(r)rg/r (73158(3 gg?mmmmeﬁﬂ Mmmwy?ﬁ &:;emnoﬁs of thighihvaativa anD 4
osi ti,ons of. thi tion can he.use

to formaqueou?m of? '%% fnﬂﬂ"%‘ﬁ H’“ﬂ?gﬂ%a‘é"?h &”55 g

ef fecti veI wmwnimcsfhksuﬁinp-caj:maluﬁ.m molanhadoﬂﬂr prefered lﬁiuogmoﬁaﬁmf gsumnd ng

aqueous cl eani ng .or ing solutiaqgns. e agueous_sol ution so fqormed is

Fhen - cont act i o TEREERRRY s pebnen GO CHBCIRIGT amsr B

ef fect | ve anm.ibpabdidlfIParfis.2 i3l propi 2 iR BmEy ] Nprdplil dsdiih ifariaR,

form aqueous cleaning solutjons can conprise anmounts sufficient
from about 500N{sthy disthanciamides 1,3-diamino-propanol N,N'-tetra-methyi-1,3-diamino-2-propanol,

N,N-bis(2-hydroxyethyl)glycine (bicine) and N-tris (hydroxymethyl)methyl glycine (tricine).
20 Mixtures of any of the above are also acceptable. Useful inorganic buffers/alkalinity sources
include the alkali metal carbonates and alkali metal phosphates, ¢.g., sodium carbonate, sodium
polyphosphate. For additional buffers see McCutcheon's EMULSIFIERS AND DETERGENTS,
North American Edition, 1997, McCutcheon Division, MC Publishing Company Kirk and WO
95/07971 both of which are incorporated herein by reference.
25 The buffering agent, if used, is present in the compositions of the invention herein at a level
of from about 0.1% to 15%, preferably from about 1% to 10%, most preferably from about 2%
to 8%, by weight of the composition.

ci d/or

The presence of calcium and/or magnesium (divalent) ions improves the cleaning of greasy

30 soils for various compositions, i.c., compositions containing alkyl ethoxy sulfates and/or
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is fromabout 4 to about The présent invention also relates to a means
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conpri ses con%‘g%tl ng an 3%‘@%%@5‘@%‘%3%‘%%“?@%5%@ on 3@9@% Tﬁ'reseesent
i nventi on wi t iens can becptestnisinube eonzpositiowadiereingpt sm iactivelilsielal fonniabdut OAREItcdYgeous
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provi ded in apeafledas hiteafthéBydrdebpr - The |iquid detergent conpositions of
the present invention are effective for preventing the redeposition of

grease from the WARSHMOBR S FUFUMLE Magnesigmions Prsert HEROMPQEIHonHP! Hiesnventon Gille
nvol ves. T edepoer e o (POFHE afbul boR S| B 1l WhBl ARRR, e Mt
The fol | owi ngintthecompesitionsafthis imvensionitheemolararatiorof caicigmiionsdo tatal enighiv surGctate
cul 111 Y Ol B ifoad gl e o 4 pol et hylene 2 L g acuat e
grain) sol ution dompulasagwgpch divalentionitonbiting conmbositions 30 alkfltheyHmatfrices haype d
difficult due to the incompatibility of the divalent ions, particularly magnesium, with hydroxide
ions. When both divalent ions and alkaline pH are combined with the surfactant mixture of this
invention, grease cleaning is achieved that is superior to that obtained by either alkaline pH or
20  divalent jons alone. Yet, during storage, the stability of these compositions becomes poor due
to the formation of hydroxide precipitates. Therefore, chelating agents discussed hereinbefore
may also be necessary.
Other Ingredients -  The detergent compositions will further preferably comprise one
or more detersive adjuncts selected from the following: soil release polymers, polymeric
25  dispersants, polysaccharides, abrasives, bactericides, tarnish inhibitors, builders, enzymes,
opacifiers, dyes, buffers, antifungal or mildew control agents, insect repelients, perfumes,
hydrotropes, thickeners, proéessing aids, ksuds boosters, brighteners, anti-corrosive aids,
stabilizers antioxidants and chelants. A wide variety of other ingredients useful in detergent
compositions can be included in the compositions herein, including other active ingredients,
30 carriers, hydrotropes, antioxidants, processing aids, dyes or pigments, solvents for liquid
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agents, are adgeg,to beauty and personal care products such as hair and
skin care productis to provide a pearly appearance to the products. 25
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this pearly i e A this effect. are eth
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nost 30 CONMDItki¢ased iffoinZRé subSivdié infd the a&%ﬂﬁ &astﬂn [ whHefd3t MbFoRRé ?t&é.%ded
PGT/ USO0/ 14314, 69, A stable, mld free fl ow ng g(5:](1) d pearl i zing concentrate

is typically (fclpiyedirtiot-ng i) a pearlizing agent of this invention,
preferably a glycolreShf#altfis tchiqie HOMbRAckail> 4 Jorbus Hliroplioblc) sifid (trademark
SIPERNAT D10, DeGussa) is admixed with a proteolytic enzyme solution containing 3%-5%
20  of Cy3.15 ethoxylated alcohol (EO 7) nonionic surfactant. Typically, the enzyme/surfactant
solution is 2.5 X the weight of silica. The resulting powder is dispersed with stirring in silicone
oil (various silicone oil viscosities in the range of 500-12,500 can be used). The resulting
silicone oil dispersion is emulsified or otherwise added to the final detergent matrix. By this
means, ingredients such as the aforementioned enzymes, bleaches, bleach activators, bleach
25  catalysts, photoactivators, dyes, fluorescers, fabric conditioners and hydrolyzable surfactants can
be "protected™ for use in detergents, including liquid laundry detergent compositions.

Further , these hand dishwashing detergent embodiments preferably further comprises a
hydrotrope. Suitable hydrotropes include sodium, potassium, ammonium or water-soluble
substituted ammonium salts of toluene sulfonic acid, naphthalene sulfonic acid, cumene sulfonic

30  acid, xylene sulfonic acid.
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PCT/ USOQ 2631 44 last

n-A us Liqui
The manufacture of liquid detergent compositions which comprise a non-aqueous carrier
medium can be prepared according to the disclosures of U.S. Patents 4,753,570; 4,767,558;
4,772,413; 4,889,652; 4,892,673; GB-A-2,158,838; GB-A-2,195,125; GB-A-2,195,649; U.S.
25  4,988462; U.S. 5,266,233; EP-A-225,654 (6/16/87); EP-A-510,762 (10/28/92); EP-A-540,089
(5/5/93); EP-A-540,090 (5/5/93); U.S. 4,615,820; EP-A-565,017 (10/13/93); EP-A-030,096
(6/10/81), incorporated herein by reference. Such compositions can contain various particulate

detersive ingredients stably suspended therein. Such non-aqueous compositions thus comprise
a LIQUID PHASE and, optionally but preferably, a SOLID PHASE, all as described in more
30  detail hereinafter and in the cited references.
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3,976, 586.15To the bkt enmmie&mwtdhﬂmatsmfactm,andxpr essly incorporat ed
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25 such as Laureth” ﬁ’a"%&ﬁ* tﬁﬂ% ﬁ"ﬁgﬁs’a I nc. The nonionic
surfactant is |ncopmrdaﬂ&dpﬂbfhh&%caqhdbupmnionbfagldbﬁipﬁﬂﬁﬁdiﬁﬁ&niaﬂomﬂt@m)unt

of from about 3%%%qggut 30% preferably from about 8% to about 25% and
nost preferably fr jout 10% to 2010, based on the total weight of the

concentrate. An amhstCmﬁthﬂmmaWbﬁE&rbmcddﬂg r&dePaRRIVA BF gebse! he
pr esent nzoentllgn dThe 30, term hoterl c surfactant” as utilized herein
enconpasses’ orfSdi® I‘FHT'@‘P&ﬁ‘ﬂ\SFb Sendyashing sojutign\entoishware. This method

comprises contacting an aqueous. soluuon of the compositions of the present invention with

soiled dishware and washing said dishware with said aqueous solution.
An effective amount of the detergent compositions herein added to water to form aqueous
cleaning solutions according to the method of the present invention comprises amounts sufficient
25  to form from about 500 to 20,000 ppm of composition in aqueous solution. More preferably,
from about 800 to 2,500 ppm of the detergent compositions herein will be provided in aqueous
cleaning liquor.

The liquid detergent compositions of the present invention are effective for preventing
the redeposition of grease from the wash solution back onto the dishware during washing. One
30  measure of effectiveness of the compositions of the present invention involves redeposition tests.
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Other re-deposition test include immersion of tableware, flatware, and the like and
recovering any re-deposited soil.
The above test can be further modified to determine the increased amount of suds volume
and suds duration. The solution is first agitated then subsequently challenged with portions of
15 greasy soil with agitation between each subsequent soil addition. The suds volume can be easily
determined by using the vacant volume of the 2 L cylinder as a guide.
COMPOSITIONS FOR PERSONAL CARE PRODUCTS
In addition to the polymers of the present invention, beauty care and personal care
products, such as shampoos and soaps for hand and/or body wash, of the present invention
2¢  contain adjunct ingredients. Additional background on such products is provided by PCT
application serial number PCT/US98/04474, filed March 6, 1998 and published as WO
98/38973, incorporated herein by reference in its entirety.
Pearicscent additives, also known as pearlizing agents, are added to beauty and personal
cmprodmsmhashairmdsﬁnwemoducmmpmﬁdeapmlyappmmthepmducu.
25  Chemicals which are tiny (micron size) needles or platelets often exhibit this pearly
appearance. Materials which exhibit this effect are ethylene glycol mono-and di- stearate, TiO,
coated mica, bismuth oxychloride, and natural mother of pearl. Many organic materials exhibit
this peariescence provided they can be produced in an appropriate needle or platelet shape.
Ethylene glycol distmate. (EGDS) or ethylenc glycol monostearate (EGMS) are the most
30  commonly utilized pearlizing agents.
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where Ris a alkyl group of 6-20 carbon atonms and Mis potassium sodium or
a 30 nonovalent cation. O the above aanmgoteric surfactants, particularly

preferred are the algghle, nﬂalﬁeéﬂe&mEk&abw QbR iR BicRS) prépakedlusing i) a
anphodi acet at es, al kyl W;Ttphogl yci nate géﬁ anphopropyl “sul'fonates "and
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20 carbon at ERARLE f W?i%r Hg;ﬂ oup
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FBS by Rnod a.conermeHe B P ealy R remial o ki AFTAue ich et L opiipeae &
i nclude: CH3 compatible with essentially any ionic surfactants that may be used in the personal care product
to which this concentrate is added. |
The pearlizing agent comprises from about 5% to about 40%, preferably from about 10%
to about 30% and meost preferably from about 15% to about 25%, by weight based on the total
10  weight of the concentrate.

The pearlizing agent can be selected from the group consisting of hydroxyl stearate,
polyethylene glycol mono- and di-stearates, cthylene glycol mono- and distearates, stearic
monoethanolamide, and mixtures thereof. The preferred agents are polyethylene glycol mono-
and distearates, and ethylene glycol mono- and di-stearates. The most preferred pearlizing agents

15  for use are: ethylene glycol mono- and di-stearates.

The fatty acid based member must be derived from a fatty acid feedstock (which includes
free fatty acids, carboxyiate salts, fatty mono-, di- and/or tri-glycerides) which consists of at least
about 90% by weight of octadecanoic acid, i.e. the saturated fatty acid having one carboxyl group
(or derivative therecf) and a seventeen carbon alkyl tail covalently bonded thereto. Stearic acid is

20  available commercially in different grades, typically containing at least some portion of palmitic
acid, i.c. the saturated fatty acid having one carboxyl group, and a fifteen carbon alky! tail
covalently bonded thereto. For example, stearic acid is available in grades of 37.5% (nominal) and
42.5% (nominal) purity. Thus, those grades of stearic acid wherein less than about 90% of the fatty
acid chains are octadecanoic acid will not be useful in making the fatty acid based member used

25  herein, unless the stearic acid is first purified to remove a sufficient number of species which are
not derived from octadecanoic acid. A useful grade of stearic acid is the 95% (nominal) grade the

~ CTFA specifications of which are 92.5% to 97.5% stearic acid and 2 maximum of 5% palmitic acid.
A fatty acid comprised of 90% stearic acid and 10% palmitic acid should also be useful.

The pearlizing agent is most useful as a concentrate with other components, e.g. those other

30  components as described in published Patent Cooperation Treaty Application WO 98/38973,
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trademarks M H2M CONC. and 10 M RAPON LB), | auroanphodi propionate
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| aur oanphodi acet at mmmmmmmmmwdmﬁmim
(sol d under t r k.. M RANCL and 15 cocoanphopropyl .

sul fonate (sol aé ?@aﬁ@ﬂﬂﬁiﬁ% 'Bﬁ%’ﬁfnﬁﬁrﬂ?b dioniomicat e
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the trademark M RA 9mc Sisfctants incl of ethylene oxide with a
hydrophobic moiety whxch has an average hydrophilic lipophilic balance (HLB) between about 8

to about 16, and more preferably, between about 10 and about 12.5. These surfactants include the

condensation products of primary or secondary aliphatic alcohols having from about 8 to about 24
10 carbon atoms, in either straight or branched chain configuration, with from about 2 to about 40, and

preferably between about 2 and about 9 moles of ethylene oxide per mole of alcohol. |

In a preferred embodiment the aliphatic alcohol comprises between about 9 and about 1°
carbon atoms and is ethoxylated with between about 3 and about 12 moles of ethylene oxide per
mole of aliphatic alcohol. Especially preferred are the about 12 to about 15 carbon primary alcohol

15  ethoxylates containing about 5 to about 9 moles of ethylene oxide per mole of alcohol. One such
material is commercially sold under the trade name NEODOL 25-9 by Shell Chemical Company.
Other commercial nonionic surfactants include NEODOL 25-6.5 and NEODOL 25-7 sold by Shell
Chemical Company.
Other suitable nonionic surfactants include the condensation products of about 6 to about
20 12 carbon atom alkyl phenols with about 3 to about 30, and preferably between about 5 and 14
moles of ethylene oxide. Examples of such surfactants are sold under the trade manes Igepal CO
530, Igepal CO 630, Igepal CO720 and Igepal CO 730 by Rhodia, Inc. Still other sujtable nonionic
surfactants are described in U.S. Patent No. 3,976,586. To the extent necessary, this patent is
expressly incorporated by reference. Most preferred for use are mixed linear alcohol ethoxylat.
25  such as Laureth-7 sold as Rhodasurf L-790 by Rhodia, Inc.

The nonionic surfactant is incorporated in the cold pearlizing concentrate in an amount of
from about 3% to about 30%; preferably from about 8% to about 25% and most preferably from
about 10% to 20%, based on the total weight of the concentrate.

An amphoteric surfactant comprises the third component of the present invention. The

30 term “amphoteric surfactant” as utilized herein encompasses one or mare amphoteric surfactants



20 stearoanphoacetate (sold under the trademark M RANOL DM . The npgtm]v 2003
preferred anphoteric surfactant for use is copoanphoacetate. It can

present from OWcotrmeil0% based on the total weight of the cmmmonatde.
Preferably, cocoanphoacetate will conprise fromabout 1% to about 7% and
nost preferably from about 2% to about 4%mf the concentrate. 25 Al so
useful herein s’&EEasItBﬁmb&t@ oteritOsupfadt4hRd) Preléritlf, AiphéibriCsuefat@ipRubvMmsasahe t he
general structure: RZ WCR R, -CO2 and CO NH(CH2) 3 -

N+- CR3R, - 002 d%maseth% dﬁmﬁnzeesnc\/\m!wvm PRETinIGSEFiady 1 Broyide an emhanced

respectively V\égf@ng - C alkyl or alkenyl; R is Hor C - C4
al kyl; and R r - C4 al kyl . The betai nes useful herein include the

hi gh al kyl bet ai neimmlius of suitsble euiplmtsrin yurfactents incuderthe #ikali nistal alkeline carth metal,
di met hyl cagbo 1=

bet ai ne, cetyl “me?lﬁy‘fr e“%atoxy l aur]%mbgrtkg%%% Mgw BRhiae? afid Ay

bi s- ( 2- hydr oxyampHoydrhaxgpiopioyateset b&yl baﬂlmorhpropgmaea;ylalkyl amphod.lacetates alkyl

bi s- (2- hydr oxy- pr,0 car boxynet hyl bet aj ne eyl, di neth

car boxypr opy! ﬂg?bgg%@}"‘ SF’%W b 37%?’ %‘Pﬂg@MB%‘@?E@I
bet ai ne. The mfﬁbmgbﬂ@m&emabﬁwm&mwmcwmmwmm
cocodi net hyl sul f(ﬁﬁ)ropyl bet ai ne st earyl di met hyI suI fopr%gxl bet ai ne,

| auryl di met hyimig ﬁ@P quiaylﬁlomt? carbon atonis;
ethyl) sul f epr opy &m R4 ARfHoPros1Hetithel BRI S9J1 su&ﬂér&ﬂcﬂﬂy%hﬂoﬁdp?ﬁﬁﬂhﬁﬁ

conposition utililzes cocoam dopropyl betaine. Mst Cﬁr eferably, t

anmphoteric sur#ﬁ@mmhmamlmmnﬁhﬁ@d éa‘ams carheR #8WF-opyl bet ai ne

acting as arrphoterrig 3ﬁ E!gk toth bifo a8 liRAboxyRks Bch as
present from about to gggeut fmc per cent 15 a%gsed on the total
wei ght of the pwsrdfithe foomudasncentrat e. Pr ef er ably, the amphoteric wll

conprise fromabout 4% to about 16% nost preferably from about 6%to
about 10/., of the pearlizing concentrate.

H

15 0 CH,CH,0H
|
R- C-NHCH,CHN (@); and
“NcH,), cooM
20 O CH,CH,0H
1|
R-C

- NCH,CH,N :(CH,)XCOOM I
(CH,),COOM

25  wherein R is an alkyl group of 6-20 carbon atoms, x is 1 or 2 and M is hydrogen or sodium.
Mixtures of the above structures are particularly preferred.




The fourth conponent consists of a glycol enulsifier. Propylene gl %C@&UV 003
(1,2, and 1, 3) and other alcohols such as 1, 3 - butylene glycol /2] 3Z
but yl ene gl ycol, ne glycol and m xtures 20 thereof are_useful
emilsifiers. The g! y%/%\e emul si fier can be present from 0% t oPGHYYI4%4,
preferably fromabout 1%to about 10/. and_. st preferably from about 2%to

about 5% For the { c nent. the rendinder is water, preferably
dei oni zed. Gener al pﬁe}&a@%@%}- °§W§d@'ﬁ°t%53%fﬁm5‘ﬁmqer%ﬁf°ﬁﬁm: 20%t o
about 70% pr ef er alAllkyl bétaiwessbout 30% t o about 60% and nost preferably
from about 40%to about 55% based on t?ggsotal wei ght of the. 25

concentrate. Non-essential optio TPOORNt S can ff. utilized in the
concentrates of the present inventijon‘as a convenient means of

i ncorporation into beauty and pers 3I care products. Such conventi onal
optional ingredients are well known to those skilled in the art, e.g.,
preservatives suc YeeailesOhol , net hyl paraben, propyl paraben and

i mdazolidinyl urea; thicKeners and 30 viscosity nodifiers such as bl ock
pol ymers of ethyl ene oxi d&® and propyC&ae oxide, e.g. .15NOvV2003 WD 00/ 71591
PCT/ US00114B314 75 ANTAROR F-88 (Rhodia, Inc.), sodiumchloride, sodium
sul fate, polyvinyl al coh®iC-NHHH £HyN-CHhCOOMb| ; pH@®DY; usti ng agents such as
citric acid, succinic acid, phosphorilc acid, sodium hydroxide, sodium
carbonat e; perfunes; dyes; and seque€Hgring agents such as di sodi um
et hyl enedi am ne tetra-acetate. Such agents generally are used individually
at levels B from Atkybsulamimebout 2% preferably from0,01%to about 1.0% by
wei ght of the concentrate. The_pH of the concentrate conpositions is not
critical and can be in the range*of from about 2 to about 12, preferably
from about 4 to about 10 and r |y fromabout 6 to about 8. The
pH can be adjusted using a b e’{zﬂg'gg’uég ric acid. e der of
addition tg the m xing tank of | he ildi vi dual conponents of the concentrate
10 is not Tritical nor is the aso%ly el evat ed tenperature; however,
preferably the water and pearlizing agent are intimately bl ended at from
about 50 to abguj]mpm@ymﬂfﬁjmw from about 70 to about 80C with
high agitation until the pearlizing agent is enulsified. The nonionic and
anmphoteric surfactants are the® bl ended i®o the nix until the nixture is
clear. The. nixture is then al lowed to cobl to roomtenperature. Generally,
the concem¥ ate can be stor eR-CNERCH CHg aCHF-GHSO,Mr om ab@m), 0C to about
45C, preferably from about 15C to about 3bC fdr

CH, OH

where R is a alky] group of 6-20 carbon atoms and M is potassivm, sodium or a
30 monovaient cation.

Of the above amphoteric surfactants, particularly preferred are the alkalj salts of alky!
amphodipropionates, alkyl amphodiacetates, alkyl amphoglycinates, alkyl amphopropyi
sulfonates and alkyl amphopropionates wherein alkyl represents an alkyl group having 6 to 20
carbon atoms. Even more preferred are compounds wherein the alkyl group is derived from

35 coconut oil or is a lauryl group, for example cocoamphodipropionate, Such
cocoamphodipropionate surfactants are commerciaily sold under the trademarks MIRANOL
C2M-SF CONC. and MIRANOL FBS by Rhodia, Inc..

Other commercially useful amphoteric surfactants include:




at | east one day and preferably two days in order to fully devel op 15#0V 2003
pearlizing characteristics. The personal care conpositions may further |

conprise a silicpmemsorpound. As referred to herein, a silicegeusiapand is
a nonfunctionalized sil oxane having a viscosity of fromabout 5 to about
600, 000 cs (centistoke), and preferably frgm about 350 to about 10,000 cs,
at 25 C. 20 The soOs Caddo@fiphoadethitd! (dld LfdeP @’ tradbiafl@SPIRAROLI ULTRS. CB2tandNo.
4,902,499, herein incorporated by reference, having a viscosity above
600,000 cs at 20 C, ebﬁﬁﬁl’@b‘@@oo es plus, and a wei ght average nol ecul ar
wei ght of at |east ab E{d&lm: Iiﬁkﬁd,!'ﬂ' e IS
typically a pol ydi net %ﬁom oggﬁgj?at?g%ﬁc'glpﬁyﬂéa I neéc-rg po ycﬁlr?ree?ﬁ)lfl si| o'ﬁ(r%e
term nated at each enMIRMPONEAS) i net hyl silyl group. The silicone conpound

can be a di gethicone as speci.fi he, 25 CIEA. I . 6.

al pha, om&*gag;3 rimet h§/| g?cloy l-?hp af/%{ﬁg%aﬁ{/l‘%qq g??a%ﬁeﬂjﬁr\yis M?ECC&M tc)phflﬁ i
of at |east 25 centi MIBAPONFB), | ess than 60, 000 centi stokes. The silicone
conmpound is typically used _.in the nt ext  of sh [ to the
cogosi tion i %pan a%W%WWW‘EWﬁSWﬁWpQFt“%W&HMW' and
inproved feel, such aspr@aPOREss), to the hair after shanpooing. The silicone

hair conditioning agent for use herein will preferably have viscosi te/ of
from 30 about 1,000 layrosmphediazctatg(saidgndss thg H - and
preferably for om about p4R.APORK 15 NOYV 2003 W 00/91591 PCT/ USO0/ 14314
76 about 1,800,000, even nore preferably from about 100,000 to about

1,500, 000. The vi scesiawoagphodiprepionstes(sold undsy thegrademarks MIRANOL. M SF ICONC.

vi sconeter as set fort,[iﬂj' ﬂﬁ%gq? g Corporate Test Method CTMD004, Jul.
.20, 1970. The siliconée halfr condi |Sg'ni ng agent will be used in the shanpoo

conposi ti ons her eof » alaurdamphodéacaate bbtiinedfroaaomixtide df%aurio amdwayristit &3dsifyoldvmidgnt
of the conposition, preferabl t % to about 8% nore
preferably from about %Wﬂnﬁ%kwg%ib@ﬂﬁoﬁqg% sol ubl e, nonvol atile
silicone flusids i nchudecoamblprdpyl sulfohats(@618 Gadep e idddtark MIRANGOLILS CONC.)

pol yal kyl aryl sil oxanes, polyether siloxane copol yner and m xtures thereof.
However, other insBl WM@IQW%MAH%WGQNFJ'

condi tioni ng proper§i @zpriRiphBitetsfehid dider th rhdzhk METWRORSM EONED, used

herein shall nmean that the silicone material exhibits very |ow or no

signi fi cant vapor presanreamphpediprepionste (soldnmiderithsfrademarkiMIRANOL S2MSFEONG.)I n
the art. -The term "siljcone fluid" shall nean flowable silicone materials
having a viscosity of Tess than 1,000,000 centistokes at 25 C. Generally,
t he viscosi2ly of the fsteafoemphoatetide(shid e the rademarlSMIRANOLANM).000

The most preferred amphoteric surfactant for use is cocoamphoacetate. It can be present
from 0% to 10% based on the total weight of the concentrate. Preferably, cocoamphoacetate will
comprise from about 1% to about 7% and most preferably from about 2% to about 4% of the

: concentrate.
25 Also useful herein are the betaines and amidobetaines which are compounds of the
general structure:
CH, CH,

I I
Rz‘N+'CR3R"C02 and Rz'CO‘N}{(CHz)s - W'CR3R4'C 02
30 | I
CH, CH,




centistokes at 25 C., preferably between about 10 and about 100, 000. EWV 200
term"silicone", as 15 used herein, shall be synononous with the te1
"pol ysil oxane". The nonvol atil e pol yal kyl sil oxane fluids that nmay be used
i nclude, for ex¥R8¥VBS ol ydi met hyl sil oxanes. These si| oxarRGI/E§014314
avai | abl e, for exanple, fromthe General Electric Conpany as a VI SCASIL
series and from Dow Cor ni ngbdas t he Dow Cor#i ng 200 series. The

[

pol yal kyl ary| "SPeXy #heteiniRa ds Guri- syl obalkensb B, isdl @rC, i ficalkyleandiRylis HroaBph e,
20 pol ynet hyl phamyl si | oxanes. These sil oxanes are available, for exanple,

fromthe CGeneral "Electric Conpany as SF 1075 nethyl phenyl fluid or from
Dow Coni ng as 556 Tresheaines @efulldrerefl iticthde Techigh lafksl betaingd bk ad3CcozodMMET S

that may be u ' ude, .for e | e ol opyl ene oxi de nodi fi ed

di met hyl pol ys?%’éﬁfe&h‘(&e&“}e’ W@%Wh@%&‘fﬂﬁ%@%%%%ﬁ%%w de
or i xture$ obthetteine eryDdimderyEoatboRyrAf ﬁaﬁuemﬂﬁbimﬂoa?&?lmy mbh§1

et hyl ene oxi de .and pol wyl ene oxide |evel must be 'sufficiently lowto
prevent sol ubgf‘F"Pﬁ' F‘E“Mgt Zhydroxy peopyBeashexymetay]  betrinef olew |dimethy Baminds
her eof al so iaﬁ-i,&g,gmg I &’h&él r [ry ,},@é@? | [ ur

shown in U S. Patent ﬂou 5, 7%1,97188?i %‘ﬁ'e“)!h?‘g% S ?%w%%@tbfﬁ%%r porat ed
here:E Iby r ef MW%@WMM}?&W&?R@@%M%@MO&%W&&H;D R
is alkyl or a ' .0t ege m ut. 7 aboyt 8,00 e
used. ¥ a " cryidBRil ooyl MM Tl el Eilrectn Befie dhurl iria- e,
The al kyl 18r ethyDsulfopropyd betaing and miXtGheOtheicb 5 par@obily pidTadd dofbofiorAltilize

ends of the Il oxane chains (A) may have any structure as long as the
resulting sil ?%%ﬁ%‘?@'&ﬁﬂ. uid at room 5 tenperature, are hydrophobic,

are neither irritaMoftg préfaublg, NBE BhhiRdieHcS Qurbdfii Wan VBEN B Rhpidcdfte t By

hair, are co tible with the other conponents of the conposition, are

chenical l'y spg%f’%‘mdﬂl’wl bﬁfawmm‘a%mamwm@s@em tions, and are capable
et byl et hoxy. e b et SRt cal Bepfial il st 4 RSl afl G Sl | C
si |icone af onPiedontbpiotal weightdf dicpgarlizing enpentiate. RréfEmably) the guphoesc wilt @inprisd| v,
eyl et hyl o eeooe R B 16%, RAREHETT o ot 8 e il O o dfpeaing
preferred sil fensemdmatear e pol ydi net hyl sil oxane,

The fourth component consists of a glycol emulsifier. Propylene glycol (1,2, and 1, 3)and
other alcohols such as 1, 3 - butylene glycol, 2, 3 - butylene glycol, ethylene glycol and mixtures

20  thereof are useful emulsifiers. The glycol emulsifier can be present from 0% to about 15%,
preferably from about 1% to about 10% and most preferably from about 2% to about 5%.

For the fifth component, the remainder is water, preferably deionized. Generally, water
is added in an amount of from about 20% to about 70%, preferably from about 30% to about
60%, and most preferably from about 40% to about 55% based on the total weight of the

25  concentrate.

Non-essential optional components can be utilized in the concentrates of the present
invention as a convenient means of incorporation into beauty and personal care products. Such
conventional optional ingredients are well known to those skilled in the art, ¢.g., preservatives
such as benzy! alcohol, methyl paraben, propyl paraben and imidazolidinyl urea; thickeners and

30 viscosity modifiers such as block polymers of ethylene oxide and propylene oxide, e.g.



pol ydi et hyl si | oxane, and pol ynet hyl phenyl si | oxane. Pol ydi net hyl si | oxé?n UV ng
especially preferred. 15 References disclosing suitable silicone fluids

i nclude U. S. Patwo #dis92, 826, 551, Geer; U.S. Pat. No. 3, 964, BOUUSIBH43KOS |

i ssued Jun. 22, 1976; U.S. Pat. No. 4,364,837, Pader, and British Patent
849, 433, Wbolston. Al of these patents ar® i ncorporated herein by

ref erence. Al sﬁNTARO@CrEa&S Rbodialiac.  sodilny chlefdes sodiom sufatSipblyeinpl slbohtpioanddﬂ:yl

di stributed by .Syst ens 1984.. This.ref nce RIouli des. an
ext ensi ve (tho ﬁ’ﬁ“’i’l@ﬁc gjaggits Is'i'°§‘t45n°§m8fa°'§uf‘f°§'r5‘fe ‘ﬁlﬁ'@ “ﬁ"ﬁi
AnofjI her sili CQEﬁrdf@deﬁ&é@lmtchrlﬁbﬁiarbeﬁﬁnl &5 96! and yequhies&frmg agenté lb.ﬁhsasldlmm
conditioning agents . is insoluble silicone gum The term"silicon und, as
used herein, n%@ﬂ ﬁ%‘éﬁﬁ@*‘?o&ﬁhgmﬁﬁw&%%ﬂqﬁﬂd‘éﬁWPgﬁﬁgwﬁﬁg‘&{&éS
C. -of greater &,mt@%,%ﬁ%{mﬁeo.ﬂo@ﬁ)ﬁwmupﬁmw%ﬁof@dohseaaﬁe guns are
descri bed by Petrarch and ot’hers i ncl udi ng S. Pat. . 4,152, 416, S@mzer

et al., 25 |ssued I\'ElypliOfﬂ@mn@n@tﬁmmpos*mtlépmc@ﬁmwbaw‘h?&m of
Silicones,

are Gonor al | £l oA o bRk eabl R ol 1o thol 10 BREhbetpRAer) BEHABAY
54 and SE 76. mm&fmm&@nmmw@wmgabeﬁsnwssmmdncorporat ed herein by
reference. The "silj.con W ght
i n excess of about %G'I%f)%uﬂg%g%% ﬁ%%&%en a %@W@@ﬂa%oﬂﬁﬁb

(1, olooaooo. r1]3'0 ﬁlriﬁci:ﬁtioﬁl maﬂﬁbmduamwweatabl temgéramiel) ibwevier) peafierably the water and

pol ydi met hyl si | gxane nmet Vi (04 3 WO 00171

PCT/ USOQ' 143 14%“”@&)&8& ‘Ym g{“&* ﬁiﬂ%@f‘bﬁ"’ N%l"gé%p‘ﬁéﬂw prefetadly fom
si | oxane) (et hyowt My t%ldbemasoeb: vkl BRtatied) Gntil MheXpdaFiRing! dpeiitcio emulsified.c Tae| y

the siilicone hair conditioning agent conprises. a m xture_ of

pol ydi met hyl si Nepiqmifangd amphatanigispréactants ars ghea b Hdeg%%mw&hﬁawgﬁ'?*f%%o
cent i st okes ange BARAUNIBEN) B0 KAATebbebine \Gicily B Lo Afle kadhe ol

about 10 centistokes to about 100,000 centi stokes erein the ratio of gum

to fluid |55frmtanmnsgfﬂ@ns!z9um?6mabpm@tﬁ pmfwmmmwem 526 fag,

to about 60:40, r3ab1 ﬁﬁﬁiﬁ?ﬁaﬂa&eﬁé&@s
silicone conditi %?n% a’é%ﬁﬂ gﬁo ne resin. ]%I fw'logne resins are highly
crosslinked pol ynerTh:MmmﬂGmmYMeﬂwmhm¢mmm As refaeded

through the i ngALRAL 352 he Umpbint Y rlonRiondideh ifskind hiAES 4 ABRLiy Y 8 SBout
5 to about 600,000 cs (centistoke), and preferably from about 350 to about 10,000 cs, at 25° C.

20 The so-called "rigid silicones", as described in U.S. Pat. No. 4,902,499, herein incorporated by

reference, having a viscosity above 600,000 cs at 20° C, e.g., 700,000 cs plus, and a weight

average molecular weight of at least about 500,000, also are useful. The silicone compound is

typically a polydimethylsiloxane, typically a linear polydimethylsiloxane terminated at each end

j with a trimethylsilyl group. The silicone compound can be a dimethicone as specified by the

25  CTFA, i.c. an alphaomega-trimethylsilyl-polydimethylsiloxane having a viscosity at 25°C of at

least 25 centistokes and less than 60,000 centistokes. The silicone compound is typically used

in the context of a shampoo and is added to the compbsition in an amount sufficient to impart

improved combing and improved feel, such as softness, to the hair after shampooing.
The silicone hair conditioning agent for use herein will preferably have viscosity of from
30 about 1,000 to about 2,000,000 centistokes at 250 C., more preferably from about 10,000 to




wi th nonofunctional or difunctional, or both, nononmer units during 15NUV 7009
manuf acture of the silicone resin. As is well understood in the art,

degree of crossl,jnki that is required in order to result cone
resin wll var?*é@%ﬁﬁ%ing to the specific silane units incorﬁ%ﬂ%?@h$ nto
the silicone resin. In general, silicone terlals whi ch have a sufficient
| evel of trif etlﬁﬂ%h%and 15 tetrafline 7 ane mononer units (and
hence, a suff F'ﬁ’é? ut 1,300,000 Lhe yiscamty ¢amy
rigid, or har%mmwm'gﬁﬁﬁﬁuﬂvﬁ&nﬁéﬁ%&%ﬁﬁmoﬂhf Chipbrafe TRkt
oxygen atoms to silicon atonms is 1ndicative of the |evel of crosslinking

in a particul Methed CTMORE4. dwl 20: 1910.  Si| i cone materials which have at | east

about 1.1 oxygen R I R Qg | ns
herein. Preferabl ?hggﬁg&?gﬁg&no 8 € n: ‘)ﬁrlnlbll:g%ﬁ goms S ﬁnﬁ}ogas% agog?
1.2:1.0. 29 Sletrdne&ﬁ'mdtbut&l%heabmhlmfabywmhtﬁfﬂmdonmonmmgmfasbly froinLatiout
nononet hyl - thyl - .,,Mono I hyI phenyl -, nonovi nyl -
and and net hyﬁﬂﬁ‘y’%&‘h?é#ﬁ%‘ﬁ&ﬁ%@@%%f?ﬂ%ﬂ"P dilane, with the

met hyl - subst i t ut ecSusthifly @solublegonvolatile Gilikoi{lvidd include pelyalRyESiRkuRs, FeFdrls

are offered hy General Electric as GE S$4230 and SS4267. Conmmercially
avai | abl e si | THOEHES ﬁ?xwmvowmmwlmeﬁmww* orm

inalowvi SCQtﬁh-t:ﬁkolﬁQieaﬁdnbﬁmﬂé silitohY Mlidd talifig Aidil doR@RbninPpripenicd may BE ustld! TigONE
resins for use herein should be supplled and i ncorporated into the present

conposi ti dfs team Sepmnolatiinbassedchereinshall mean tiptthe silicope materigl eablba#wlﬂt“bmtﬂvose

skilled in th ﬁﬁrg LAk | S

di scussi ng si FPgone f'%&fﬁ‘% amﬁ%’fﬁ{j reglgﬁn}’é§g ieslsvae as nanlk}?gmfsurew?'

si licones, caFﬁh@MW&hﬂhmMMUpwmemeﬁdbm&mmfmml000000

Engi neeri ng, o Editi.on hn

Inc., 1989, é%hfo‘%%%%gr e A t?é’?mfencgnﬁré%(@%§ B399, 501
PCr / US00/ 1431 éentiStokeSiat 25 @ epreferalsty b&bv%exﬂhdutsllolahd:ﬁbhm 10850005 The tetdi Msilicohid"ass

can convenient be. i i fied according tqg a shorthand nonmencl ature system
wel | kno 5 o“%"ﬁ&g'ﬁms%‘m’%wnﬂ‘l‘é ggm *aMfomencl ature. Under this
system the silicorg mﬁwéﬁﬁlerpol}ﬁ[kyﬁnﬁﬁﬁéﬂlﬂﬂﬂstt&tnﬁ@ﬁwwimﬂﬂé,l o Sexample,

si | oxane nmononer _units which make up the silicone. Briefly, the synbo

M
denot es t he 5PoRydimelnlsiloxsnss. These siloxenes pregveilabls, fopexaumis, Som the Ganerdl Flectrim o
uni t (CH, | Si Ocorh Q@Q@E%séﬂ@mﬁ&%&‘ﬁ&&.%@c&ﬂh&d%@'% 260 rifd. denot es

the quadri- or tetra functional unit SIQ2. Prines of the unft synbols,

eg, M, D, Thedpetyalisdsn sloxanss i i snayt berseda alporisclug, farraamnlet be
speci f i callyy g&gﬁgﬁﬂgfé&hsﬂ&&ﬁa%ﬁ&% "sfillafies oY Rbifibic2kd TxARPIE, HHRSth 'GRHLP

I ncl ude group
Electric Company as SF 1075 methyl phenyl fluid or from Dow Coming as 556 Cosmetic Grade

Fluid.

The polyether siloxane copolymers that may be used include, for example, a
polypropylene oxide modified dimethylpolysiloxane (e.g., Dow Corning DC-1248) althoug.

25  cthylene oxide or mixtures of ethylene oxide and propylens oxide may also be used. The ethylene

oxide and polypropylene oxide level must be sufficiently low to prevent solubility in water and
the composition hereof.

Silicone fluids hereof also include polyalkyl or polyaryl siloxanes with the structure
shown in U.S. Patent No. 5,573,709, the disclosure of which is incorporated herein by reference.,



vinyl, phenyls, am nes, hydroxyls, etc. The nolar ratios of the vari 9GNgy 2003
units, either in ternms of 10 subscripts to the synbols indicating the total
nunber of each wepers$1 unit in the silicone (or an average pdwossoifior as
specifically indicated ratios in conmbination with nol ecul ar wei ght
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condensati on 1984, This reference provides an extensive (though not exclusive) listing of suitable silicone
20 fluids.

Another silicone material that can be especially useful in the silicone conditioning agents
is insoluble silicone gum. The term "silicone gum", as used herein, means polyorganosiloxane
materials having a viscosity at 25° C. of greater than or equal to 1,000,000 centistokes. Silicone
gums arc described by Petrarch and others including U.S. Pat. No. 4,152,416, Spitzer et al.,

25  issued May 1, 1979 and Noll, Walter, Chemistry and Technology of Silicones, New York:
Academic Press 1968. Also describing silicone gums are General Electric Silicone Rubber
Product Data Sheets SE 30, SE 33, SE 54 and SE 76. All of these described references are
incorporated herein by reference. The "silicone gums" will typically have a mass molecular
weight in excess of about 200,000, generally between about 200,000 and about 1,000,000.

30  Specific examples include polydimethylsiloxane, (polydimethylsiloxane) (methylvinylsiloxane)
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sem pol ar bonchey Bsadtivh@sa Afid 26 ' Stdbell B e i -

i nvention i ncl ﬁe%ngéhﬂ%&dgé%%mgge;ﬁﬁ, ol ey ]%?%02- Eydirrg&{/ag% {1? gen
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sthicone resins herein. Preferably, the ratio of oxygen:silicon atoms is at least about 1.2:1.0,
20  Silanes used in the manufacture of silicone resins include monomethyl-, dimethyl-, monophenyl-,
diphenyl-, methylphenyl-, monovinyl-, and and methylvinyl-chlorosilanes, and tetrachlorosilane,
- with the methyl-substituted silanes being most commonly utilized. Preferred resins are offered
by General Electric as GE $S4230 and $S4267. Commercially available silicone resins will
generally be supplied in an unhardened form in a low viscosity volatile or nonvolatile silicont
25  fluid. The silicone resins for use herein should be supplied and incorporated into the present

compositions in such unhardened form, as will be readily apparent to those skilled in the art.
Background material on silicones including sections discussing silicone fluids, gums, and
resins, as well as manufacture of silicones, can be found in Encyclopedia of Polymer Science and
Engincering, Volume 15, Second Edition, pp 204-308, John Wiley & Sons, Inc., 1989,

30  incorporated herein by reference.
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weight of the resin is from about 1000 to about 10,000.

20 The weight ratio of the nonvolatile silicone fluid component to the silicone resin
component is from about 4:1 to about 400:1, preferably this ratio is from about 9:1 to about
200:1, more preferably from about 19:1 to about 100:1, particularly when the silicone fluid
component is a polydimethylsiloxane fluid or a mixture of polydimethylsiloxane fluid and
polydimethylsiloxane gum as d&scriﬁed above.

25 The shampoo will contain a detersive sufactant. These include anionic, cationic, nonionic
surfactants, amphoteric surfactants, zwitterionic surfactants. Examples of anionic surfactants are
described in U.S. Patent No. 5,573,709, the entire disclosure of which is incorporated by
reference. However, the shampoo will typicaily be essentially free of anionc surfactants, e.g.
contain less than 0.5% by weight of species that can properly be characterized as anionic
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3. The condensation product of aliphatic alcohols having from about 8 to about 18
carbon atoms, in either straight chain or branched chain configuration, with cthylene oxide, ¢.g.,
a coconut alcohol ethylene oxide condensate having from about 10 to about 30 moles of ethylene

oxide per mole of coconut alcohiol, the coconut alcohol fraction havin from about 10 to about 1.
25  carbon atoms.

4-
bu
3-
3-

4 Long chain tertiary amine oxides corresponding to the following general formula:
R'R’R’N -> 0
wherein R1 contains an alkyl, alkenyl or monohydroxy alkyl radical of from about 8 to
about 18 carbon atoms, from 0 to about 10 ethylene oxide moieties, and from 0 to about 1
30  glyceryl moiety, and R? and R® contain from about 1 to about 3 carbon atoms and from 0 to about
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dodecyldipropylphosphine oxide, dodecyldithydroxymethyl)phosphine oxide, dodecyldi(2-

hydroxyethyl)phosphine  oxide, tetradecylmethyl-2-hydroxypropylphosphine  oxide,
oleydimethylphosphine oxide, 2-hydroxydodecyldimethylphosphine oxide.

6. Long chain dialkyl sulfoxides containing one short chain alkyl or hydroxy alkyl

25  radical of from about 1 to about 3 carbon atoms (usually methyl) and one long hydrophobic chain

which include alkyl, alkenyl, hydroxy alkyl, or keto alkyl radicals containing from about 8 to

about 20 carbon atoms, from O to about 10 ethylene oxide moieties and from 0 to about 1

glyceryl moiety. Exaraples include: octadecyl methyl sulfoxide, 2-ketotridecyl methyl sulfoxide,

3,6.9,-trixaoctadecyl 2-hydroxyethyl sulfoxide, dodecyl methyl sulfoxide, oleyl 3-hydroxypropyl
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| aundry dés er geuap sonsisting ¥ cRrbeXAHM, silfonaie] sulflite, hﬁﬁﬂmﬁﬂﬁm‘ﬁ%’iﬁé ng by

variety of iuﬁ’ﬁsgﬁmﬁpﬂwﬁa e “er N T T
ot eronce in it Sb'e“a ety &;o Na?}a'g‘é%% Rl R e
5-[8-3- xypropyl— -hexadecylsulfonio}-3-hydroxypentane-1- sulfate;
3-[P,P-diethyl-P-3,6,9-trioxatetradexocyiphosphonio]-2-hydroxy-propane- 1-phosphate;
20 3-[N,N-dipropy]-N-3-dodecoxy-2-hydroxypropylammonio}-propane- 1-phosphonate;
3-(N,N-dimethyl-N-hexadecylammonio)propane-1-suifonate;
3-(N,N-dimethy!-N-hexadecylammonio)-2-hydroxypropane-1- sulfonate;
4-[N,N-di(2-hydroxyethyl)-N-(2-hydroxydodecyl)ammonio]-butane- 1-carboxylate;
3-[S-cthyl-S-(3-dodecoxy-2-hydroxypropyl)sulfonio}-propane-1-phosphate;
25 3-IP,P-dimethyl-P-dodecylphosphonio]-propane-1-phosphonate; and
5-[N.N-di(3-hydroxypropyl)-N-hexadecylammeonio]-2-hydroxy-pentane-1-sulfate.
Other zwitterionics such as betaines can also useful in the present invention. Examples
of betaines useful herein include the high alkyl betaines, such as coco dimethyl carboxymethyl
betaine, cocoamidopropy] betaine, cocobetaine, lauryl amidopropyl betaine, oleyl betaine, lauryl
30  dimethyl carboxymethyl betaine, lauryl dimethyl alphacarboxyethyl betaine, cetyl dimethyl




85 In general, the laundry detergent conpositions are solid granul¢g, NUV 2003
liquid or gel and corrprl se a mgjor anount by wei ght of detergent and

m nor anount of (?W rel ease polynmer of the present qu,g_.trhjg&mﬁjlso
' nme or

in general the washing fabric of the present invention
conpri ses washi ng a fabrlc article in a waghi ng medi um conprised of a major

and 5 sevond nrmsbntCicind i g 23%?#%8 S e
anount s of adjhmhdxympm Wl&b&dﬁo&@ﬁgﬁnmalcarbﬁmylbetmnc,andlaryl

Ual koxvsi | ane cone Conpounds One of the unct ¢o nts of
conposi tions aﬁ‘lﬁ‘dmgﬁ)"{p ha-carboxyethul besains. gﬂ% pRgS ‘f?ﬁﬂ
typically an agiefi fulfopopyl beiaeLidrPfinleltf1 E@foaaebﬂbeéﬁleﬂﬁmyi dimethy(QulfsethyT

wherein: Rand Ware |ndependently selected fromthe. group consisting of

hydr ogen, hydr betgine, laumyl Disc(2hydropysitind ) |sylfaprongh betaine) ard the dylike; pmidobetyges and

211 2 milon BB B WENREROER) Nl G D e e

provi ded t hat wmmmum;msxmmmwmmsﬁmwhémtww

consisting of a primry am.no- substltute rou and a
ani no- subst i t uPE§® PIOPY Praps qﬂﬂyllét' P %‘35@3{’}?&? ed

anm noal kyl group sUB{amp @omﬁiho&h@dmmiﬂdcmud\bmmwwupﬂxmﬁpbsmﬁof
secondary amne functionality are i ndependent .y sel ected

W
fromthe greuptbemww%maommﬁ%b@mm gyderivattyesofpliphatic sepqndary
phenyl), R7 Isaﬁﬁhﬁaé, WSRO ARG Sdn'be Strfibht Br BYahdkBd Yhain and

am no-substituted al group, and "a secondary am no-substitut ed al kyl

group (typical pyeafthepsti swbstitiepts pontainsdom abputch to photibH darbion atpms gadnnp contains
Functi onal 1 1) gl e 3uGniighy Rl TR RS, HRGRR ik WoRar, o phospbonate
Examples of compounds falling within this definition are sodium 3-dodecyl -aminopropionate,
15  sodium 3-dodecylaminopropane sulfonate, sodium iauryl sarcosinate, N-alkyltaurines such as
the one prepared by reacting dodecylamine with sodium isethionate according to the teaching of
U.S. Pat. No. 2,658,072, N-higher alkyl aspartic acids such as those produced according to the
teaching of U.S. Pat. No. 2,438,091, and the products sold under the trade name "MIRANOL"
TM and described in U.S. Pat. No. 2,528,378. Another detersive surfactant optional for use in
20 the compositions of the present invention is cocoamphocarboxy glycinate.

The most preferred shampoos of the present invention contain combinations of
amphoteric surfactants, zwitterionic surfactants, and nonionic surfactants and are essentially free
of anionic surfactants. The shampoos typically contain from about 0% to about 6% of
amphoteric surfactants, about (% to about 8% of zwitterionic surfactants, from 0% to about 14%

25  of ethoxylated alkyl sulfates, and from about 0% to about 10% of an optional anionic surfactant
surfactants, e.g. about 3% to about 7% alkyi suifates, with a total surfactant level of from about
10% to about 25%.

The formulated shampoo and soap systems of the present invention can contain a varicty

of non-essential optional components suitable for rendering such compositions more acceptable.
30  Such conventional optional ingredients are well known to those skilled in the art, e.g., preservatives




86 in and n are nunbers wherein in is greater than n (typically the ratio
of mnis fromabout 2:1 to about 500:1, nore typically from about AcNO% #03
about 300:1 and nost typically fromabout 85:1 to about 185:1) and the sum
of n and in yi &WFHm nosilicone conpound with a viscosit PCTES0MsB4t 10
to about 100,000 cps at 25 (typically the sumof n and mis fromabout 5 to
about 5 600, nore typically from about 534 o0 about 400 and nost typically
f r om about 13@th§ bebal taleehel) methyh parpenp aropyli arabem dnd imigaolidiew uﬂ:a,suahomne

20751 and 75 S5 pURRER A3R6! Gyl oy R as, NS IRRGRY i e, N

Hannan et al triceGl inethylnanioniufrobloside) peatyRirkthyPsdnzyt AR, chiofitle, andldipatifily

(John Wl ey %?uggns 989 t he discl osures of which are incorporated
herein by 10 &%ﬁ‘c‘@‘%‘"ﬁ&@m Qkﬁeﬁveﬂrﬁmm iffersgpedoss blogky,
for exarrplse B Qft én Y/

ipBlyshl ﬁ&eéﬁé&@%ééﬁﬁeﬁ@% NTAROX | Q-Bd%’hga?-ot? %nglnc)

Particularly preferred am nosilioone conpounds rmiul a |

wherein (1) R"dl%ﬁl’lw MmmlmlﬂmLmeﬂR&lom,pmwamha

rlretShy( 2) R7R‘ ' and %m are rret% thgﬁdgﬂgﬂ%ﬂ%n = ab?ﬂ;l

R7dl ?Sg\l- %m n@nd dequiestaring th chyas disodineh ethiflenedibiing tettd-Gcetate) $uth dgéntoden u-hllylmfh 5
an a .are.etho 0 are _ne
R is 3-ani nggfi %’%B&@%OJEKWMQ%%D%MWM%PM“ 0%

am nosi I |100nbyo.eigﬁmfmsé%omp6§doude those wherein R, R2, and R are ethoxy,
R |s3amnoprop§/ Rs, R6, R, and R10 are rrethl,lnlsabouts

and n is zero. Wﬁwm aptidapdrutl pgeats suchces janpssalty, peefoyabibzing m
and n will beg difosaef&scl&uabjm'rm&%ﬁﬁﬁaﬁé’mﬁéﬁﬂaw%@&‘ﬁ&hw 1dos Qi

expressed as actions 20 or conpound nunbers whic epresent an aver age of
t he corrpoundQ“‘ﬂ-!‘h%’éﬁW B&(#1 398 mcomeratedrhgrein Hyaeferisnaedn itsentitsty. neant to inply a
bl ock copoly Ratnbii b am nosi | i cone conpound may have a
random or bl ock struoctur , at | east about 50% by wei ght of the

R, Rs, d4d R6 ngmWMOMthMmmpmmwmmﬁmmm@out
90% and even |1y about am nosi L.y con
typically wl i gg qenﬁéﬁ#lgﬁrm%cmﬁ“a—rﬁ ’Sf F”é?‘érbagﬂ?%
t elrrpglr at ur %me,mmmmmm dﬁmmstb Slginwk;lbﬁdishﬁ ?fjﬂ?@ébﬂﬁ&d AR of
sol ubl e powder, . det er gent onposi tions c¢can be substituted for the
ani nosi | i con@@‘%@?&f’&d@f"ﬁ‘gﬁ“ glwuﬂl}%mﬂm%@m shaving creams are

disclosed by U.S. Patent Nos. 5,686,024 to Dahanayake, et al; 5,415,860 to Beucherie, et al:

20 5,902,574 to Stoner, et al; and 5,104,643 to Grollier, et al, all of which are incorporated herein
by reference in their entirety.

The foam enhancer is also useful in a dephilatory. An example of a dephilatory is
disclosed in U.S. Patent No. 4,734,099 to Cyprien.
N LA E
25 In addition to the block polymers of the present invention (used as soil release agents),
laundry detergents of the present invention (whether used for washing by hand or in a washing
machine) further include adjunct ingredients. A variety of such adjunct laundry detergent
ingredients are disclosed by PCT International Publication No. WO 98/39401, incorporated
herein by reference in its entirety.



PCT/ 1JSOQ 14314 87 11. Insoluble Carriers VWile the am nosilicone c lﬂﬁV 7003
used in certain conpositions and nethods of this invention alone or as an
aqueous enul Si ORyo dofigserm Nosi licone is preferably used in aspegiydfoh@disa W th
a water-insoluble solid carrier, for exanple, clays, natural or synthetic
silicates, silica, 5 resins, waxes, starchgs, ground natural mnerals, such

as kaolin, clays, tlgnerst @k Kwn&yaéeiégmt&g&pé 'a&@mhﬂ%ﬁnﬂﬂéf'ﬂduﬁ&‘b#fel and

bentonite or dlatOHBCGOUS earth, “or groun ynt etic mhnherals such
silica, alum rmmpowwmmmtbesw@mﬂmwgaﬂtMMmmm@fmmhmmm.

Useful inorgan rhse those  of ral .or t|c ni ner al
ori gin. Spegl f‘lgfgl'l @)?%gﬂlglélgg%npéésfrl?m%fqﬁg&y wé?'@ﬁé@%'ﬁ 53%5‘“ %ﬁn
Cel i te Regi st emm;bnwmkmawwddm@@mg, ddrait/denpriea bf § majtnidast biGveight
snectite clays such %f e sa onltes and the nontnorillonite coll qidal

cl ays such e Rfs aaé!aﬁ e’@m%?quéfernmmmmm
M neral s, Wrrme%mle&ér&?ﬂ&am&mﬁ%ﬂbﬁfﬁﬁ& rﬁﬂﬁ'hia?%o@bkﬂnﬂ Co.

Skoki e, IL) Synthetic silicate carriers |nc ude t hydr ous cal ci um
silicate, M cro- CelAlUBoASYAXOXYSHIANCH Bas s nagne5|unlslllcate
Cel kate * Regi steremm@sgﬂqgamaﬂ ents BB doRfaftions MU meth SRS ek e
carriers such as the natur y-occurring 1 al crum e |ca 65 SUCh as
wol | astoni t e, amindsilidoheconspouhd; typically Reamisdsilicent chivipomid|ofi thedorirtuta: seri es
(Processed gﬂnerals Inc., WIIlsboro, NY) can al so be nentioned. Synthetic
sodi um nagne5|un15|llcate clays, hectorite clays, and funed silicas can
al so be nentioned as carrigers. | The carfyier can be a very finely divided
material of average parti ¢ ﬁudi gt g6 bel oR#0. 1 micron. Exanples of such
carriers are funed si|icaland pfegipjtatiedjsilica; these generally have a
specific 20 surfa %ﬁﬁg gﬂgp ovye 40 nQ4J The clays that are
particul arly useful t e Rondosiil ons and nethods of this
i nvention are those which|c atle Wit tHe silicone conmpounds to wash
| aundry better than Rbul g be e pdct & f|rorR®he actions of the individual
conponents in detergent cdqaopositliqns. SHuch clays include the
~nmontnorillonite-containing claysnmhlch have swel ling properties (in 25
wat er) and which are of snmectite stricture. Typical of the snmectite clays
for use in the present invention is bentonite and typically the best of
the bentonit eswhéréini hose which have a substantial swelling capability in
wat er, such as the godjum bentonites, the potaSS|un1benton|tes or_ which

are swellable in tHe %s’éﬁ@é‘ﬂﬁd?ﬁ)ﬂﬁﬂ?ﬁ%@&d{‘%lﬁg%?ﬁnﬂﬂf%° bydageashydm=y). um
bentonite. 1§uc 1%@%k&hﬂ9-é gﬁpﬂhﬁ@qg@kgbqhgp)knomn as western or Wom ng

bentonites, whic are essen
and R . are independently selected from the group consisting of alkyl
(typically C,-C,) and alkoxy (typically C,-C,), provided that one of R?, R?, R?, and R" may be
selected from the group consisting of a primary amino-substituted alky] group, and a secondary
amino-substituted alky! group (typically an N-(amino-alkyl)-substituted aminoalkyl group such
20  that the compound will have both primary and secondary amine functionality),
R*, R’, and R® are independently selected from the group consisting of alkyl (typically C,-
C.) and aryl (typically phenyl),
R’ is selected from the group consisting of a primary amino-substituted alkyl group, and
a secondary amino-substituted alkyl group (typically an N-(aminoalkyl)-substituted aminoalkyl
25  group such that the compound will have both primary and secondary amine functionality),
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30 sodi um bentonite. O her bentonites, such as cal cium bentonite, aLm 0
normal ly non-swelling. 1 5 NOv 2001 WD 00) 71591 PCr/ USQO/ 14314 88 &
the preferred bentonites are those of sodi um and potassium which are
normal Iy swellifg?%%Y cal ci um and magnesi um which are nor PEFAUS00/14314
non-swel ling, but are swellable. O these it is preferred to utilize
calcium (with a source of sodium being pre8ent) and sodi um bentonites. The
bent oni t es enpl oyed® A Fepumberyiwherginm istgreatee thar mitypicatly the ratioef i is GdmSbaiie s

of Anerica, Sughidso O SRR biit, .al.so be obtai.ned fro
Eur ope, i ncl ud?Eg It‘glswg'ng %Bgl n, asrﬁ&g'é @.‘Jﬁ?‘ﬁ’%@ﬁ.?@%ﬁﬁm ut
converted to s3ui taabbue A8D 1) and theysurh EA v il ah AmRsilictRe cERHRAD RtB a vREoSTHY ‘
be enpl oyed as, “%lg‘%ilgﬁﬁ’gm %ﬁi b@ Tﬁ%@?&"é the clay wil] have a high

nont nori | | oni t € Cont B 09, 0P Gps @ icglly the sumy ofipzand meis Semy abeutc kaabout

Al 'so, others neo, fbdi } fréin SR SU 10 bkt 400RAd 1 cﬁ:gﬁ%&ﬁ | ishe .
those of the bentoni tw(g{scel(l:l%_scri bed 10 maty be Sig%sg%yﬂ ut'e |%%\%ﬁ§?é$%b§§tlir?5§art |

for the bentonites eBEPATHion anfnrencrties pi Alicongriompunds is Hiscussed generallly in Siticames:
sodi um bent oni tb And'y i | e QG n | cristobalite and
quartz cont en%ﬂ%%%%%g%%%até?o;%&% I%Eﬂ?';‘/'%‘\o,% %&?F’&?%
are of ulti mat 9%bhandinlemen etal “Silicines?, EnvyclomdianfPelemersScitnce @d Baeiherial. vol.

m crons and of rtigle size s t.han 100_oy. 150 ,m crons 15 such
25 40 o 150 m P RRhY § staduks TobofRte dilres ot which g dteormomiLisey byo
the zeol it &0 buiefers, Priféredd akhihdsilléone] esigoub@dart WiRlos&iS 61 BeampReind FE1bHTYg5E
and ot her SUCh(Jf'}éi hqélhs swel | abl cl a)£s may be aggl onmerated to |arger
particle sizesot oo h‘“ﬂ?é{?“tg‘% qrigpiarly pref licont jsempayniisare the
am nosi | i cone threpPLAshd Dwkddn (1§R' ¥d/R? aleXiintal IR, 1§ sfre é sto
about 2, more typically from af)gut 0.02 to abdf’%@?ﬁd&%@%‘yﬁgg‘a y
from about 0. 1Rt & Hrgfoethyl3-aminopmpylem is haeut 133, lod o issbout drf 62)i R adsRbdre

ot her funct ) onar Ao eR o o Rl ds. By AR S A8 Rlorty R m
functional 15 nﬁ"Pé’cﬁ'T rand niifizhouchhd abe (3) ReandsR ‘areléthodypRE i, iR1, R, R, RSeind R " ie.
ncor por at bd HEvEH B Hipdrorkl s s (oot n nabo 117 Gl ol opmepungs
wi de vari ety oficladerthoase whereiniRY,&R*pd B &ce ethoxy, R’ is 3-aminopropyl, R*, R, R%, R?, and R" are
methyl, m is about 8, and n is zero. Of course, for pure aminosilicone compounds, the numbers
mmdnwﬁnbemmgus,bmfornﬁxmmsofcompound;mmdnwinbeexpmsedasﬁacﬁom

20 or compound numbers which represent an average of the compounds present. Further, the

formula above is not meant to imply a block copolymer structure, thus, the aminosilicone

compound may have a random or block structure. Typically, at least about 50% by weight of the

RY, R’, and R* groups will be methyl groups, more typically at least about 90% and even more
typically about 100%.

25 The aminosilicone compound typically will be in the form of a liquid or viscous oil at
room temperature,
The aminosilicones described below in the context of the soluble powder detergent
compositions can be substituted for the aminosilicones described above.




A. Nonionic Surfactants Nonionic surfactants, including those having an HLB
of from5 to 17, are well known in the detergency art. Exanples off SHB% 2003

surfactants are Jj in US. Patent No. 3,717,630, Booth,
February 20, 197‘2{’%%‘U. S: Patent No. 3,332,880, Kessler etp%giu.bi,nlllisigued

July 25, 1967, 1 5 NOV 2003 WO 00/ 71591 PC%.{ US00/ 14314 89 each of which
I S I ncorporat eﬂ her¥ei pu; ﬁ_y&ref erence. Nonlimting exanples of suitable
noni oni ¢ surfacta y be used in the present invention are as
follows: (1) The poWyitd iy lagiesitisordeca B8 ARES it @ptaif coplpssitiondh@a ahéthods g I6is

conpounds include  the condensation products of al kyl phenals having. an
al kyl group colRVERURR Algng orFsAn squeens cpulsion. the aminosijicons ispreferably psed dn asgociation
strai ght chai nygf 2RfARsaeRbENEd carf@ ot Shindid Cf bP¥raRAe ShtA&, siial,d
et hyl ene oxi de b_eiang present in gln amgung edua:f’ to 5 to 25 rr%l eséi%f sihes,
et hyl ene ox?f derepias, weases; sigfches, gxound hatvral minfials, suchyb kaalingselaysutale; chalk, ez,

conpounds can I gﬂ I‘ﬁ’ . . . ri A

di i sobutyl ene, B%ﬁ'gglgéh}é I K€E. Egam|%§b5%&%gln%%é%§&ﬁdsi i ypé | nci’fﬁu(‘j:}e1
nonyl phenol camilénasaaming,tdn silibaes esSechllyaluminuni oreldgpésiume sitizitete (jseful imotganicof
nonyl phenol ; dodegg/l hepol condensed wi.th. ahout. léﬁg‘g‘lees OIFBe hyl ene u%'f:i de
per nol e of ph&&ME! "(’fgﬁﬁW% I“%W&%ﬁﬁ’@ﬂg\ﬂw CXEP f’{ﬁx’(ﬁsm"l
ethyl ene oxi d@iaReiacddls &urthi, cRNEARE RegdAded TMI MRS Manville 0otp., IRAGECAY aiid the

about 15 mples of ethylene oxide per nmole of phenol. Comercially

avai | abl e A8ni Factite clays sychiag thesappmitesand the,montmerillonite collpidal laysEugingy Veegum
mar ket ed by Rh sEeATRNG @%gmf'l];@ T}.gaélﬁ Mifieralé Mt gpﬁaé,-aﬂﬁ)é,
~all marketed bﬁgﬁﬁi on Cargik,g‘qu(Z T e%g ensa![ti on péggﬁ%}gﬁg al'iphatic
al cohol s wi t h RegisterabdM (Ameriran [iplloid Cp., SkokiesIL)f Synthefic cailisatgdantiers Mmpludeathey |

chain of the ah%gnﬂtch&uﬁlsﬁﬂgglm _ e?k. * Eﬁ; pﬁ £ @@gﬁ ﬁmus% FE @Ec - RiaflB Y
or secondary, a generally contains om abou 0 abo carbon
at ons. Exanpl eBegiftered/TM (S¢epat)int. Raesippardyc NI dhesilicated carhiers soch astlenciaraligiocanring
product of ristyl alcghol conden dWithgi@F ut 18&@ s .of ﬁdhl ne..
oxi de per r;gllle_c‘a‘fl | cates; ?"‘n"é‘i@ﬁ?fﬂ'ﬁ’rﬁ : @ﬁsﬁf ﬁﬁ?gﬁ'% %"lﬁﬁ?‘g‘f
of ethyl ene oxsdiRs \ProtessedMinkalsAhe. OWMisbord, NYX cali @56 be midntivned] Sytiedis suditoh
al kyl chains varying in length from10 to 14 carbon atons). Exanpl es  of
commerci al |y magnesium silicate clays, hectorite clays, and fumed silicas can also be'mentioned as carriers.
The carrier can be a very finely divided material of average particle diameter below 0.1 micron.
Examples of such carriers are fumed silica and precipitated silica; these generally have a specific
20  surface (BET) of above 40 m* /g.

The clays that are particularly useful elements of the compositions and methods of this
invention are those which cooperate with the silicone compounds to wash laundry better than
would be expected from the actions of the individual components in detergent compositions.
Such clays include the montmorillonite-containing clays which have swelling properties (in

25  water) and which are of smectite structure. Typical of the smectite clays for use in the present
invention is bentonite and typically the best of the bentonites are those which have a substantial
swelling capability in water, such as the sodium bentonites, the potassium bentonites, or which
are swellable in the presence of sodium or potassium ions, such as calcium bentonite. Such
swelling bentonites are also known as western or Wyoming bentonites, which are essentially

30 sodium bentonite. Other bentonites, such as calcium bentonite, arc normally non-swelling,



avai l abl e nonionic surfactants in this type include Tergitol 15-S- 91 NOV. 2003
mar ket ed by Uni on Carbi de Corporation, Neodol 45-9, Neodol 23-6.5, lileodop
45-7, and Neodol 45-4, marketed by Shell Chem cal Conpany. (3) The
condensati on pr¥@8¥¥1of ethyl ene oxi de with a hydrophobi c FAIUSHEHIMG by
t he condensati on of propyl ene oxide with gropyl ene glycol. The hydrophobic
1 5 Nov 2003 WO 00/91591 PCr/US00/ 14314 9_8 portion of these conpounds
typi cal |y hasABongiPerrefensd bepipyiies ars those ofispdivs and mmwﬁu@@wmgl?féwﬁm,t s
wat er i nsol ubjddqi bk : bl t L.S¢ :

hrldi chi¥pum B magHLkitn ORniRh a0 R f X,Em“@‘oﬁ% t&?ﬁ%&%&t £ iddeSit is

hydr ophobi ¢ portion tends"to I ncrease t ter s e nol ecul e
as a whol e, aprferridto utilepsicalcivmwile 8 sourefof sddempbeiny présentsand sodiim behtanjtes Thiehe

bF Ehe condentanl HRIoYE] Y nl i . B atsiufid 0 s R Rsmes Ao VPRS0
about 40 n®| eWybiingtueitofifs butoaicifay b¥ 36RInRE o EQOPS wtlRing Itdly bkl SpadE as

I ncl ude certain of the comercially available Pluronic surfactants,

mar ket ed by VEPAFEB OeroniiseWhich may desorvarted o sqdiam bensonits by drratneptowith setivrat s
of ethyl ene Oxrslpatdl drimdy¥e Qﬁc]:%véﬁtas rcﬂ?d.{ntﬁcﬂgni‘té Oﬁ‘%[%iéﬁhf, HhEhal WAl hife a léigh

propyl ene oxi de ano[' et hyl enedi dm ne. The hydrophobic foiety” of thes
product s consmaptmopilonite ccontenic midba jomo dersent off @istophlise cail/ariquartzan dilss ot

propyl ene oxi hd .ol et.y. i I i.gh rom.about ..2500
P hbout 3000 nFRALSSbEking BeAR: el e Bl UL o e bERD S BeAC”
the exteh® timaybedubstinneiin ndalkeiodin partdatilse benonitasidestribsdthiateih) butttyphfallg the @lagbout
80% by wei ght .of pol.yoxyet hyl ene, apd has nol ecul ar I ght _of from about
52000t o apotif e SR Heplomts wk hEh monBnor{lgmiasoniast g i o ale b, flares

i ncl ude cert atonteadts. t he commercially. avail able Tetroni ¢ conpounds,

mar ket ed by Wandotte Chem cal . Corporation. (5) Sem -polar nonionic

detergent surfact aeE¥siigble heptonjias and similarly prerativr Flaysgr of altimate partiske sizerin Bige
al kyl i ety e.ﬁcr&mﬁgea@gmmflﬂzpm&&m&hp&@ﬁé%&mm%ﬂs%ﬁd

fromthe group consisting of alkyl groups an roxyal kyl groups .
cont ai ni ngsf r Sieh as #0 toalfdumicong or $ote K6 amicronsaBush-size [raigkscalsrhapphtto e zeplitdes

containi ng ONGy;itelcYiniliPh i vé deleriBR iler Hifeih. OTHe befitdhit dhd 32 Ruck Riftable Foéifable®S
clays may be agglomerated to larger particle sizes too, such as up to 2 or 3 mm. in diameter.
The ratio of aminosilicone compound to carrier will typically range from about 0.001 to
about 2, more typically from about 0.02 to about 0.5, and most typically from about 0.1 to about
20 0.3, |
II.  Detergents
The methods and compositions of this laundry detergent invention all employ a detergent,
and optionally, other functional ingredients. Examples of the detergents and other functional
ingredients that can be used are disclosed in U.S. Serial No. 08/726,437, filed October 4, 1996,
25  the disclosure of which is incorporated herein by reference. The detergent can be selected from
a wide variety of surface active agents.
A.  Nonionjc Surfactants
Nonionic surfactants, including those having an HLB of from 5 to 17, are well known in
the detergency art. Exampies of such surfactants are listed in U.S. Patent No. 3,717,630, Booth,
30  issued February 20, 1973, and U. S Patent No. 3,332,880, Kessler et al., issued July 25, 1967,




sel ected fromthe group consisting of alkyl groups and hydroxyal kyl 59‘108@}5@
containing fromabout | to 3 carbons atons; and water-sol ubl e sul foxi des

cont ai ni ng one @kyiseoi ety of from about 10 to 18 carbon atearpussrtiza
noi ety selected fromthe group consisting of al kyl and hydroxyal kyl
noieties of from about 1 to 3 carbon atorgg. 1 5 NOV 2003 WO 00/ 71591

PA 7US00/ 14314, bt whicR iSihédsbratbiherdi b Fe @ik ONlinHi Sex igpies SYshitabfel idfifoRicar €
t he am ne oxide deter%g:nt surfactants having the formula 0 t 5 R

( OR) 1NR23 whepswifagtamts whichzmayzieiuged in thepressnyt invertion aregs fodlowsl  phenyl group or
m xtures thereof containing from about 8 to about 22 carbon atons. R2 is

an al kyl ene or hydrox | en rQup _cont ai ni.n r n at ons
or mxtures thgr)eo Fpély%%ﬁeﬂﬁ%ﬁg?@c%ﬁ%?f%yg%hﬁg%%cwpi&e{%sg’?{%‘% or

o0l ot byl ane’ oxi e gr opp. cant 8 mi 1g 10, com one. Lo gheut” 3 el ene oxi d
pol yet hyl ene oxi de_group cgntai nin romone.to ahou e ene oxide
groups and said R?b@‘f‘oéjﬁ% lga 8 ﬁg%é‘i‘lé’ﬂh‘f’oa Straght ror MLJCW ough an

oxygen or ni trogenoafgkatib with Ethylene'oxide, said et lehd SkideBeidf Prefc@fin af b6unpXi de
detergent surfactants are C,,,-C,, alkyl dinethyl amne oxide, CS C' alkyl
di hydroxy ethyl arfan togiteldS meles of cthylens piids pes ol of aikey) pbegel, Bl ani ne
oxi de. Nonionic %Elgﬁ ; 4 Q1Y St erbgoxyl at ed
noni oni ¢ detergen'?sg{’ s%f%%%&é%%ﬁm%?%r%ﬁrhereog' canﬁggﬁ?used.
Preferred al cohol peopybeny) diisebutidericoandcthe Uike.a Examples dfompounds of thistype

conposi tions of the I qui,d wder n el l,LCat f | gr adabl e
and have the for Mﬂ“‘k(@ﬁﬁfg&qﬁﬁ%fﬁﬂhg@tiggjoﬁdﬁrﬁ% >7E° or ds%@?o'ﬁ%gry al kyl
chain of from abouifnSnyt phedbly dddecidpheiiol ebmlensad witi boun 1226blasipdethyldn okide about 20
carbon atons and n is an average of from about,kK 2 tq apout 12 articularly
rom about 2 to. adistmob of phgon dineotnbesa sgnent Fichol B gt s BBhe oo 1§ ¢
bal ance) of from af@Her Mole®f L anki/diisBéctfl Pheabll dindensedvathbidut 5 dlesbout 1S,
HLB is defined in detail in Nonionic Surfactants, hy M J. Schick, Marcel

~ Dekker, Inc., 1966 ghyjens exide paramole,ehphaioht dpmpsrddlly gypilable nonionic
surfactants of this type include Igepal CO-630, marketed by Rhone-Poulenc Inc.

and Triton X-45, X-114, X-100, and X-102, all marketed by Union Carbide.

(2) The condensation products of aliphatic alcohols with from about 1 to about 25
moles of ethylene oxide. The alky) chain of the aliphatic alcohol can either be
straight or branched, primary or secondary, and generally contains from about 8
to about 22 carbon atoms. Examples of such ethoxylated alcohols include the
condensation product of myristyl alcohol condensed with about 10 moles of
ethylene oxide per mole of alcohol; and the condensation product of about 9 moles
of ethylene oxide with coconut alcohol (a mixture of fatty alcohols with alkyl
chains varying in length from 10 to 14 carbon atoms). Examples of commercially
available nonionic surfactants in this type inclnde Tergitol 15-8-9, marketed by
Union Carbide Corporation, Neodol 45-9, Neodol 23-6.5, Neodol 45-7, and
Neodol 45-4, marketed by Shell Chemical Company.

(3) The condensation products of ethylene oxide with a hydrophobic base formed by
the condensation of propylene oxide with propylene glycol. The hydrophobic



reference. In preferred nonionic surfactants, nis from3 to 7. PrifegNy 2003
| i near al cohol ethoxylates 25 (e.g., alcohol ethoxylates produced from
organi ¢ al cohol s which contain about 20% 2-net hyl branched i soners,
comercially av3QA%BI% from Shel | Chenical Conpany under thePCTsIOMSMK
Neodol) are preferred froma performance standpoint. Particularly preferred
nonionic surfactants for use in |iquid, pdder, and gel applications

i ncl ude the conderROHenghthesesampounds typically s wmoleculiriweigdt ofdtossaboit 0Dy | ene

oxi de; the condensggmand SRS Qe Cihschibitind! TIR Wil vvitg ’9 nol.es of
et hyl ene oxide; the Qondensabt@tlgon proﬁ{lj'(l:]{‘ﬁo'}f.h%cocoocr‘?u‘?gi1 o)
00/ 71591 PC / USOQ/te fisthydaphobid pootivml tends toincrezsoihe svatef sohibility 6de msiedle t he

condensati on prod coconut .al.cohol with 6 .npbles of ethylene oxide;
t he condensati on g’rg% ﬁé‘ﬁ%&%ﬁ?‘@?%’ﬁﬁ“ < Apediet igfetamedyp ta thepomt wher i de;

the condensation phoshlyixyalyldad Sonteht &|aBEU 80% \bF thé tofal Velghd T hetondenkibibsNe

oxi de, and the sane , condensati on product which is stripped so as to renove

substantial |y al | PBrsiel Wiehcomrspands tosandensation with uixtp|abeut 40 mplesofiethydme t he
condensati on pr odwiideOExdmplédt Bdrfiipds ot iﬁclm‘%ﬁﬁggfﬁg%ﬁg&m xi de,
S 0 I enov

and the sane condensation product” which Is”Strippe 0 as
substantial |y al | availshlePlueniosuyfactonts) marictteddy 3Y yaodotieThemichl Garporatic. t he

d ti d = I i th.. 9. .ml f ethyl ide; th
Condensati on by gduas cajeepeoryipdib &R dhyipleios i ThFiodie Bl dim By ae,

t he condensati on peastercef prépyléne pfide bmbdiljlenstlibdiing. ThE Bfdrephobicvdiay@foxi de;

the 10 condensati roduct of. C .., 5 alcohol wi th 7 nples of ethylene
oxi de; and the co%@?ﬁg'gﬂ\’%‘mﬁftﬁaaw r_fﬁ‘m@mfé 4P aﬁﬂ@%aﬂm@nﬁtﬁxﬁ%"of
~ ethyl ene oxide. FaropyRie 6£a6 sdid RloictRldvitg 3 mdlQiaP Weight ST HonPRlodl 350035 ©

preferably solids at roomtenperature wth a nelting point above about 25
C., preferably a@gﬂ’)ﬁ 3§%uﬁ‘%@’d@l’hﬂ%{? mshS sendensed with cthyleng pxidetethe nvent i on

made with | ower m@ﬂmmﬁMﬁWS o. t@&gmp%.gw%oh gﬁ;t, not

meeting the bar firmmess requirenen _ e present 1 nvention. Also,
as the level of noYfighhpEpalynxyetbylenetand haxamolesniariweight ofifrora @abad 5,00026% by

wei ght of the sur E"ES | econe .o ly. .Ex | es of
noni oni ¢ surfact arﬁﬁggg%q'e e lgfél{tﬁgﬁPgﬁ{)W#ﬁi e 0 %ﬁ?}‘l‘? i ons,
i nclude fatty aci ¢onmersially availablel Tetednicdopnpenirids,anseicdted by, Wyandftted Cienticit ' 0Se
fatty acid esters, %9 |B°| yoxyet hyl ene al kyl and al kyl allyl ethers,

pol yoxyet hyl ene | anolin cohol, glycerine and pol yoxyet hyl ene gl yceri ne

fatty acid esté)s Sembpylacxpomnionic deaergent supfbtante inghile WateR BBO kRine Yxidestt t Y
containing one alkyl moiety of from about 10 to 18 carbon atoms and 2 moieties
selected from the group consisting of alkyl groups and hydroxyalkyl groups
containing from 1 to about 3 ca:’ooﬁ atoms; water-soluble phosphine oxides
containing one alkyl moiety of about 10 to 18 carbon atoms and 2 moieties
selected from the group consisting of alkyl groups and hydroxyalkyl groups
containing from about 1 to 3 carbons atoms; and water-soluble sulfoxides
containing one alkyl moiety of from about 10 to 18 carbon atoms and a moiety
sclected from the group consisting of alkyl and hydroxyalkyl moieties of from
about 1 to 3 carbon atoms.




acid esters, polyoxyethylene [anolin, castor oil or hardened castor .ﬁlNUV 7003
derivatives, polyoxyethylene fatty acid am des, polyoxyethyl ene alk

am nes, al kyl pyr il dofpe, 9l ucam des, al kyl pol ygl ucosi des, apélr 51 nd

di al kanol am des. 25 Typical fatty acid glycerine and pol ygl ycérine éesters,
as well as typical sorbitan sucrose fatty gcid esters, fatty acid am des

and pol yet hyl ene oxi poI rrers are | 0

by U S. Patent No. %wafﬁoﬁe e?é?%é% %%%r dgf%? gcnt
reference. The suafwmsbawhgdmrfonmlal ves are typically et hoxyl at ed castor oil.
It is noted that other 30 . ethoxylated natural fats, oils or waxes are

al so suitable. 1 5 NOv 2003 WD 001715 PCT/ US00/ 14314 93 Pol yoxyet hyl ene
fatty acid am des are made by ethoxyla]tion of fatty acid am des with one or
two nol es of_ ethyl ene oxi de or cgndensi ng nono-or di ethanol am nes with
fatty acid. 3 Pol yoxyet hyl ene al l!i// ORANREs i ncl ude those of formul a:

?gg(?ﬁbo:gg Eaﬁhﬁmrdes |n§&g§a}%se% P&&WW WH%&%%%I S

C6-C, al kyl arrour8 td abo@, 22tcarbGs ataink.yR ’dsven alkpieat kchydioxyp alkylers: growp dopaining|fiom

ROON( Crocr 20t <P BB s on ik e XS BB QU8 ek A SR han e by

ani ne soap: Rmyzy@ﬁw&mmiawacﬁdmmwagahﬂaﬁm groui cobhirdhK Y |
of from6t 215 rbon atons., Exanpl es o:‘agf)refgrred ut not limtin

surf act ants e Qhent Hethylene guide rouns Snprftacheg (heackooihierne.g.,

Primary A coholm,ahgpgﬁ)ax A %r Atroghtat e Formt M AERructutOdeca- , tetradeca-, and
pent adeca-e hoxyl ates of n-hexadecanol, and ™n-hexadecanol, and

n- oct adecanol havi nWM@FWW@EC&&;MWMQMﬁC-

nonionics in the lhﬂ‘uﬁm | t
al cohol s usef ul ere| n t ea@gﬁ&éﬁgl%ﬁgﬁ’nom oﬁ%d@%‘i}?ﬁy@ts of

conpositions are n- U@E@Gﬂ&ﬁg&ﬂsﬂﬁtﬁ(ﬁ:l@){ﬁ) m@nvmuﬁhﬂmmmmmdmrgmt
oxyl ates of j4m &gg-m%gsm iAlires LD thlg {;Is'e&o“o' s in the "tallow' chain

| engt h
Preferred alcohol ethoxylate nonionic surfactants for use in the compositions of the

liquid, powder, and gel applications are biodegradable and have the formula
' R(OG;H,),0H
- wherein R is a primary or secondary alkyl chain of from about 8 to about 22, preferably from
20 about 10 to about 20 carbon atoms and n is an average of from about 2 to about 12, particularly
from about 2 to about 9. The nonionics have an HLB (hydrophilic-lipophilic balance) of from
about 5 to about 17, preferably from about 6 to about 15. HLB is defined in detail in Nonionic
Surfactants, by M. J. Schick, Marcel Dekker, Inc., 1966, pages 606-613, incorporated herein by
reference. In preferred nonionic surfactants, n is from 3 to 7. Primary linear alcohol ethoxylates
25  {e.g., alcohol ethoxylates produced from organic alcohols which contain about 20% 2-methyl
branched isomers, commercially available from Sheil Chemical Company under the trademark
‘ Neodol) are preferred from a performance standpoint.

Particularly preferred nonionic surfactants for use in liquid, powder, and gel applications
include the condensation product of C,, alcohol with 3 moles of ethylene oxide; the condensation
30  product of tallow alcohol with 9 moles of ethylene oxide; the condensation product of coconut



20 range are al so useful herein. Specific exanples of such materi al 5 NOV 200
I ncl ude tall ow al cohol -EQ(11), tallow alcohol-EQ18), and
tal | ow al cohol d‘E&&P‘;’ Strai ght--Quin Al cohol A&WLI ates The deco, undeca-,
dodeca-, tetra Y3 ent adeca-, octadeca-, and nonadeca- et [RETUSEVERI4 of
3- hexadecanol , 2-octadecanol, 4-cicosanol, and 5-cicosanol having an HLB

25 recited herein are ug%ful conventional nonionics in

within the ra

t he context Oaﬂ?%‘ ¥ith 5 malgs;of sthyleneeides the condrasation peeiustenf compantyaledhobwish 6
usef ul her ei Nmak@of2thFtRESN ' -%?'&E Jcﬂi)]:'t d, 2- . | Phenol
Al koxyl ates As in the.case&é%‘e?(ﬁ'g a cg&’o a|°%§§#%&%#§ﬁ%&'§ﬁ%‘ﬁ?ﬂgﬁh
oct adeca- et hotky lcendemsatian prativey lbfiCagh gdénhnbivith 6fambles oF athylynenanidd) weld i same

al kyl phenol s, ' wit.hin the range recited . 30 herein are useful
as conventiona %ﬁg‘é fbgt%stt?ﬂcgclf PR isﬁaﬁﬁg“Pﬁ‘?ts&{ﬂW%GPWm“Wﬁexa
1 5 NOV 2093 mmmmmmﬁﬁmewna&a%nwu&m%MQﬁmﬂﬁ% RbleBduRige Of
p-tridecyl pheno ,glrgretggnt adecyl phenol , and the like, are useful heréin.

Exenpl ary et h8% 4 Prpdigt hishiis strppad setag taemines eubstantially all
p-tri decyl phelo@kr 14td a HdnBhdd§aled $RC060nP MR eﬁgﬁ]cﬁ i al .
preferred is Nonyl noxynol fl49‘ﬁﬁnown as | gepg?m Q‘é’ﬁ‘ﬁ‘??ﬁén?- 3%1330-1 E%ﬂt}l enc
Inc. 5 As use?i“’ﬁ'é?@ieﬁym’a@ﬁ&emmmquﬂmﬂmmwmohspfnhﬂdnene
group in the pon Qp [4S., t equj,val ent.. of an al ne gr.qup
contai ning from Qq‘tmog?ludcar Eoni a# ortrsJ.?e?:'GP %‘%"@‘s"gﬁ’t"h %d’?"zﬁs@;,&’ﬁﬂﬂ gﬁﬁ'ﬁ-s‘h"
co% ai ni ? a ondemgatio nemglnal qulcm,eaémswﬁwmma}femylm Bxigéi afd| tie\odh@kati 'ﬁn
nunber of car cal.c s t um af the carbon atons in the
al kyl group u@mg%%s“ a@@*@hgdﬂ‘ﬂﬁt%ﬁ@yﬁﬂ? oxide. Forbar spap. appligations, nonignic
A efinic Al kosoyfagtiressard trefepdblyesdlids 8 rdvat @inBeratiRivitd €AY pARAbSRGBBEA%Y ¢, and
al kenyl phenal s. c rragg ondi n °c{.° those di sclgsed i medi ately herei nabove
can be et hoxmglyt M‘Ba(hl\ll WP qopwositions ©f thepreseatginyration mads with dawer as
the conventi onating\WmicdR strfidtntars gkanPloolsHe rjof‘%B&mg Wﬂﬁﬁﬁc&#@ﬁm&tﬁ/hho
al cohol's | are

Chain AkoM 15 Branched chain prinmary and secondary
avai | abl elscarPflS'E’Mfsﬁ’éfmea@% and enpl oyed as conventional nonionic

surfactants in CogQSisthd)Bvel SfofiioRic surfactant increases, i.¢., above about 20% by weight of the
surfactant, the bar can generally become oily.
‘ Examples of nonionic surfactants usable herein, but not limited to bar applications,
include fatty acid glycerine and polyglycerine esters, sorbitan sucrose farry acid esters,
20 polyoxyethylene alkyl and alky allyi ethers, polyoxyethylene lanolin alcohol, glycerine and
polyoxyethylene glycerine fatty acid esters, polyoxyethylene propylene glycol and sorbitol fatty
acid esters, polyoxyethylene lanolin, castor oil or hardened castor oil derivatives,
polyoxyethylene fatty acid amides, polyoxyethylene alkyl amines, alkylpyrrolidone, glicamides,
alkylpolyglucosides, and mono- and dialkanol amides.
25 Typical fatty acid glycerine and polyglycerine esters, as well as typical sorbitan sucrose
fatty acid esters, fatty acid amides, and polyethylene oxide/polypropylene oxide block
copolymers are disqlosed by U.S. Patent No. 5,510,042, Hartman et al, incorporated herein by

reference.

The castor oil derivatives are typically ethoxylated castor oil. It is noted that other
30 ethoxylated natural fats, oils or waxes are also suitable.




The above et hoxyl at ed noni oni ¢ surfactants are useful in the present1 NOV 2003

conposi tions al one I n conbination, and the term "nonionic surfactsa Q

enconpasses m Xf}g nic surface active agents. 20 Al kyl ogbokcbaf i cl
?@@’F%‘? Syl

Still further noni oni c surfactants of this inventioR<im
al kyl pol ysaccharides, preferably alkyl poI %ﬁpl ycosi des of the fornmula: RQ(C'

HbO) X2Z) Z' wher ei d 3 i > o
sl )ect)ed frg:ne![ Re S)Plé'we@ ertj ve roc[%gIE Sesﬁhoﬁlflgqogpé% r ophohi c group
al kyl group, adrtb maheayémg&ewme lay &ﬁmgboswmemm%ﬂﬁeé%{ﬁyﬁ%wl

group, and mxtures thereof; nis or preferably 2; 30t 1s fromO to
10; preferably O; A’ﬁb@’b’@ymﬁlhﬂmmqggacqﬁ@m@s@N&(@EﬂQ@%—Hﬂhﬁdﬂ om

1.5 to 8; pref I ly from1l.6 to 2.7. These
b oS chalit s BT PULFIRD Y

surfactants are di‘scl 8 4,565, 647, Ll enado, issued
January 213 1986; quﬁﬂlﬁanallmd@m:lhxdethosdof,fonnamm lm-l,\\m&gm_’ll?%m-cnalkyl

4,536, 317, Llen a i.SSu 20, 4,599 188 LI enado,
i ssued Jul y 8, T@gg gﬁ%bﬂ%WB?gﬂkﬂgﬁ 5“' ﬁﬁls °& 20, 1985; all of

whi ch are incor por diettinélgmnideROYN(CH, The corrp05|t|ons of the present
I nvention can al so CQngI’I se m. xtures the above nonionic surfactants. A
t horough di scussio RGN gﬂ:&’&)&ﬁzgﬂimtergent bar and liquid

products is presenhffl i ReDOMREHNHMTH, P4y 042, Hartman et al., and

4,483,779, Llenado, et al. 10 i°ncor por at ed herein by reference. B.
Ani oni ¢ Sul? act ant@rmsem RCOQH,NEEHSHROHhc| ude any of the known

hydr ophobes at rpggg/ P $ ‘“EP Q%ﬁ or phosphate
pol ar, sol ubi I?J2| ng group [ ng ‘Jﬁg‘l"?a ot E{soezr%aé}%ﬂ sodi um
pot assi um anmoni urbxampiesiof prefeged big nof hmnmb serfactants tfamdetergehsdr prodacts arei the

surfactants following:

Straight-Chain Primary Alcohol Alkoxv]ates
15 The deca-, undeca-, dodeca-, tetradeca-, and pentadeca-ethoxylates of n-hexadecanol, and
n-hexadecanol, and n-octadecanol having an HLB within the range recited herein are useful
nonionics in the context of this invention. Exemplary ethoxylated primary alcohols useful herein
as the conventional nonionic surfactants of the compositions are n-C,,E0{10); n-C,,EQ(13); and
n-C,;EO(11). The ethoxylates of mixed natural or synthetic alcohols in the “tallow” chain length
20  range are aiso useful herein. Specific exampies of such materials include tallow-alcohol-EQ(11),
tallow-alcohol-EQ(18), and tallow-alcohol-EQ(25).
Straight-Chai hol 1 _
The deca-, undeca-, dodeca-, tetradeca-, pentadeca-, octadeca-, and nonadeca-ethoxylates
of 3-hexadecanol, 2-octadecanol, 4-cicosanol, and 5-cicosanol having an HLB within the range
25 recited herein are useful conventional nonionics in the context of this invention. Exemplary
ethoxylated secondary alcohols useful herein are 2-C,,EO(11); 2-C,,EO(11); and 2-C,,EQ(14).
Alkyl Phenol Alkoxylates
As in the case of the alcohol alkoxylates, the hexa- through octadeca-ethoxylates of
alkylated phenols, particularly monohydric alkylphenols, having an HLB within the range recited
30  herein are useful as conventional nonionic surfactants in the instant compositions. The hexa-




15 can be organic sulfuric reaction products having in their nol ecultah NOV 2003
structure an al kyl group containing fromabout 8 to about 22 carbon atom
and a sul fonic %M;,xsulfuri c acid ester group, or mxtures thereof.

{Included in the term "alkyl" is the alkyl portion of acyl gFEH{ysoo14314
Exanples of this group of synthetic detergjve surfactants which can be
I!kg

used in the pr ' Nial [ et sul fat es,, especially those

obt ai ned by su@gﬁ?ﬁg tﬁ%%"%ﬁ'&@ﬁ%? fo-gen yil?ﬂ"rn%ﬁﬂ‘ﬁfé‘)e likecarg,pss il c ed
from the giyceraieExpfuplary diiamylated ERgIPRUbIs Qbekil irPRE bt hePAR&E il iR, oS-
Q her useful g)lcc surfa tg‘?ts herein include the esters of "alp

sul f onat ed fataﬁj(}a %?peﬂ?‘i* begpl EQAR): Hspeciatly predarred isdenyb Nonoxgiinl i@ koown
atons in the esigdpaldDMUSE0 Fod RUGRDAILERR-| - sul fonic acids preferably
containing fromabout 2 to 9 carbon atons in the acyl group and from about

9 to about 23 car bd¥ usrddwesinand evgencralbemengnizidsin ghe ast, kptienylereagroupiish fha béronic
preferably congali 9theamyi 10 to 20 carhon atons.in the al kyl
group and from about 1%%‘3‘%%?@@%‘#%?%8‘6‘8‘“ o 4 sarben plormy,| kag peseny
plrEf er abl ?/fcomﬂaiom ngc]:tﬁm' lcabtamin' gla?plhcﬁylﬁx]:k gaﬁ;b?e cdhsidded MS n&g{ﬁw?jiyayénqu
al kane sul fongte r.ef er a cont ai, ni romabqut 1 to carbon atons in
the al kyl gr?&?%gﬁ%c?rﬁ%qﬂ ﬁ%ﬂ%@gﬂ%?%#ﬁmmmm%@kﬁmelmy.
Ani oni ¢ sur f ad herivonhmedotdich plenflbdiyedupf atty acids, i.e., "soaps" are
usef ul anil%ni gm EO Zﬂrfact ants herein. H gher fatty acids containing from
about 8 to ab atonms and 15 NOV 2003 WD 00171591 PCT/ US00/ 14314
96 preferably fromhefiRatyl AbhbR M-m%)amgﬁg gtgmﬁggﬁ coconut ..and
tallow soaps can al so be’ used here n-as corrosioh Inni P‘d@‘?.‘s"ﬁ’f’m‘?‘!’%
wat er - sol ubl e '@ Moghiscloned immediasely harsinabave chrebe ethoxylatéd td an HIBe within| thy tange
benzene sul f QR348 Rerbif AhPidal 10 .t o _about carbon atons in -
the al kyl group; branched a %&Pé&% enze%gmgmu%m%lgﬁMiW?Wabout
10 to about 1 it Alkoxylatest he al kyl group; the tallow range al kyl

sul fates; itshe coco nge. al kyl ceryl | fonates; alkyl ether

(et hoxy! atltgd) sul Pﬁ%ﬁsﬁ\ﬁﬁ’&mﬁ%}w:&@? W'&'%%PM? eAmbg sthaxylated ¢ o

18 carbon at ormsd employddass esniveritivfal noiiohio s i@t Bfconiposiliihdefif | ON vari es
between 1 and 12, ﬁﬁ‘F ci al 3 to 9; the sulfated condensation products of

tal | ow al cohol wit Jated nonionjosurfactanss are pseful @ thepresent rompesitisns aloge
et hyl ene oxi der mmhmﬁtuwmefwtmm@w&&ﬁﬁﬁg%ﬁ&nﬁ&é&&% bon
n ude: e

atons. Speci fi c_ﬁreferred anionics for use herein i I near
C,-C 4 al kyl - sul fonates (LAS); the branched Cl10-Cl4 al kyl benzene

sul f onat ego( AM@W al kyl sul fates
Still further suitable nonionic surfactants of this invention include alkyipolysaccharides,
preferably alkylpolyglycosides of the formula:
RO(C,H,,0)(Z),

Sranchedicha

L OUAE

wherein
25 Z is derived from glycose;
R is a hydrophobic group selected from the group consisting of a C;,-C,,, preferably a
Cy2-Cy» alkyl group, alkyl phenyl group, hydroxyalkyl group, hydroxyalkylphenyl group, and
mixtures thereof;
nis 2 or 3; preferably 2;
30 tis from O to 10; preferably 0; and




the coconut al kyl glyceryl ether sulfonates; the sulfated condensatqgmgv 2003
products of mxed C,a-Cl, tallow alcohols with from about 1 to about

nol es of ethyl ewooorsgle; and the mixtures of 15 higher f attpcrasoEmsi4
containing from10 to 18 carbon atons. It is to be recognized that any of

t he foregoing anionic surfactants can be ©9Sed separately herein or as

m xtures. Moreover x isSRMTES 6 & pre@irhe b5 & 4; Hmﬁe&ﬁa@tmwfoamcont ain non-
interfering corrponents whi ch are process nlg products. For_ exanpl e,

commer ci al  al kar y| Thes¢surietanteare dis g Sy Nes. 4,565,647, Lisnado, 1sgued fanpary
benzene sul f ongt e é‘gi%lstéébdkee@‘il ak%\l%cp g%ﬁﬁzo 39855"4?35 3PRRNERA) BN8,, issued

sul fonates and alkyl 'p -benzenol’ materials and m xtures
t hereof are fLAllgysté@.riB&ﬁ‘;ﬁﬁaﬁ,é&f Iﬂmadmsseueldéulmsnwsﬁlméﬁ,Séﬁe&’r?mee.oﬁuﬂ@gust

ani oni c surfa S rel | ncI e d soaps, ether carboxylic
aci ds and sal tag)%g‘r%ﬁo kane "%ql ’iel%géa ol efin sulfonate salts,
sul fonate salts ofmhc:gﬁmm&atdmhaﬁnesbnemmsn cdn giveconfirise iktwes bf ti: abexat er
or ether ester salts, .alk pref erably higher 25 al cohol phosphate ester
and et her esté‘r°m§3'lct’§'fwéﬂ condensat es of hi gher fatty acids and am no

acids. Fatty acid amuﬁmmnwmﬁmmr t Bar d8d G grein

Ris C6 to C22 ti% and M i shgr ef erably sodi um NOV 2003 40/ 11591
PCT/ US44/ 143 14’@751!1 by (sS. Jlateat fop. 130WE%yHarman ot pl., aa'ﬂj4é§$ 1%, tLmadgyfet al
i ncl ude thgp &Eggm{%{ HJ}H-:? e R (ON.- OCH2C(OOM wherein Ris C to
C22 al kyl, 'S to Cl preferably C2 alkyl, and M is preferably

sodi um AI kane sul ﬁ@natmmtﬂﬁa&mtéa ol efin sul fonate sal ts have t he

formula: RSO M ely,
and M:is preferabl ?‘"é}%% um %‘%@%‘%t % skﬁ‘%)‘M?"p‘f?Ma ty aC| dég%ﬁ%lht‘é

[ Inﬁl :JdeRt hOSGCanﬂ%fﬂf]Rkﬁlfﬂwmwm(@?lﬂﬂslemdm ealts. ?ﬂtsnlﬁiz:cnlluc C22
al kyl , i's 0 al y e Lum er .al coho
sulfate ester XA, %ﬁﬁ%@bﬁsﬁﬁd 'sl(yslf—h? WK%LTVI
wherein R i$ G;kat@%i’gaaic&)dﬁmcﬁmhm prbddets MQmehkydlmlsﬁumewmm group

sodium Higher al cohol sulfate ether ester s cl.ude se. havi ng t he
for mul a: g contaiming from about 8 to about 22 carbon atoms _n H su}ii.lr?cam gngtp

‘or mixtures thereof. (Included in the term “alkyl” is the alkyl portion of acyl groups.) Examples

of this group of synthetic detersive surfactants which can be used in the present invention are the

alkyl sulfates, especially those obtained by sulfating the higher alcohols (C,-C,, carbon atoms)
20  produced from the glycerides of tallow or coconut oil; and alkyl benzene sulfonates.

Other useful anionic surfactants herein include the esters of alpha-sulfonated fatty acids
preferably containing from about 6 to 20 carbon atoms in the ester group; 2-acyloxyalkane-1-
sulfonic acids preferably containing from about 2 to 9 carbon atoms in the acyl group and from

about 9 to about 23 carbon atoms in the alkane moiety; alkyl ether sulfates preferably containing
25  from about 10 to 20 carbon atoms in the alkyl group and from about 1 to 30 moles of ethylene
oxide; olefin sulfonates preferably containing from about 12 to 24 carbon atoms; and beta-
alkyloxy alkane sulfonates preferably containing from about 1 to 3 carbon atoms in the alkyl
group and from about 8 to 20 carbon atoms in the alkane moiety.
Anionic surfactants based on the higher fatty acids, i.e., “soaps” are useful anionic
30 surfactants herein. Higher fatty acids containing from about 8 to about 24 carbon atoms and




RC(O) (OCH2CH2), R -OSO, M wherein Ris Cl2-C22 alkyl, R is C -C,, 00
hydr oxyal kyl, Mis preferably sodiumand x is an 15 integer from5 té%

Hi gher al cohol e ester and ether ester salts include conpounds of
the formulas: R-( ,-OPQOH) (OM); (R (OR); O2PO( QM) ; aRgT/US0I14314
(R(ON.-0)3-PO 20 wherein Ris alKkyl Org hydroxyal kyl of 12 to 22 carbon

atons, R 1is eger from5to and I s _preferabl
sodi um O her “ani on?c sﬁac% Wt 70, caxban afoms %@FWW@B%@FNBFQW‘&P bei d

monogl yceri de usslefeimastcososioidinsibikdreit es; sodi um or potassium salts of al kyl

phenol et hyl ene OXBS?F her s Ifat es. containing fromabout | to about 10
units of ethylene %ﬁ Becamapicarganigwrfaqtnts hrseia inlude ligeanalloul penzene

contain from abmm&&&ﬂﬁ% abaumwa;a,uafmnaaﬂs RAHL 48 g;oug%rmt By

salts of alkyl et hyI ene oxi de et her sulfates contalni
10 units of etffAcasWifgnates sonaining Slommbpuet 104m abonh b irbontatensih iy pp; thy

Con 1, 1l e i 0 43 i 450 A

of the presents evhcrmhaalkyltdmetyemimsjﬂomMUCI o McaFBoﬁf&wins ai:ditvh%ea%@'s

th I f t h t
it oy kol ol PR SHR i RO SVARER Uit WETERE il sSpesiohly ot B e selbecof

5 A preferredcoﬁmﬂmﬁmﬂ&ﬁ&»fﬁlbﬁ%@lﬁtﬁﬁ&ﬂ%ﬂﬁ@'lﬁ%ﬁi 1y 6'th P
consi st ngloof w t he reacti B_roduct m xtures of high Pﬁ ty 22{3 Biplth

hydr oxyal Ky| ackylaneude adal onates centainiag Gpmiabontdf tey ocarbod: alomssal d

reaction product gmpifeip f&%daanm;ggqgﬂgge%gﬂfa qiggg d~of t
formula: H RROH N R3-N wherein R, is an acycwﬂlgflp% C

hydr ocar bon gFWMﬂHMM% M&mm&@iﬁﬂmwﬂmsm
commercially Heabéoaly M@y&@ﬁ%ﬂo&é{tﬁ%c@m&@npﬂuﬁs of mixed C,-C,,

tallow alcohols with from about 1 to about 14 moles of ethylene oxide; and the mixtures of
15 higher fatty acids containing from 10 to 18 carbon atoms.

It is to be recognized that any of the foregoing anionic surfactants can be used separately
herein or as mixtures. Moreover, commercial grades of the surfactants can contain non-
interfering components which are processing by-products. For example, commercial alkaryl
sulfonates, preferably C,,-C,,, can comprise alkyl benzene sulfonates, alkyi toluene sulfonates,.

20 alkyl naphthalenc sutfonates and alkyl poly-benzenoid sulfonates. Such materials and mixtures
thereof are fully contemplated for use herein.

Other examples of the anionic surfactants used herein include fatty acid soaps, ether
carboxylic acids and salts thereof, alkane sulfonate salts, a-olefin sulfonate salts, sulfonate salts
of higher fatty acid esters, higher alcohol sulfate ester or cther ester salts, alkyl, preferably highe.

25  alcohol phosphate ester and ether ester salts, and condensates of higher fatty acids and amino
acids.

Fatty acid soaps include those having the formula: R-C(O)YOM, wherein R is Ceto C,,
alkyl and M is preferably sodium.




(ii) the reaction product of higher fatty acids with dial kyl enetriani ha\0y¥r003
a nolecular ratio of about 2:1; said reaction product containing a

conposi tion hawyggeissgonpound of the formula: 0 0 11 Il R perwsoondsis

-G NHR2-NH-R3-NH-C R wherein R® R2 and R3 are as defined above; and

m xtures thereof. Another preferred conponent is a cationic nitrogenous

sait contai ni ng onesitgfesblubocAitkeld: Sncbdip skt phils 8% VAL ARAGRARAGEOLD

selected fromthe group consisting of: wo oonts91 99 acyc i c quaternary
amoni um sal ts (ﬂB\)rQQHiq{@WMrm RisCNOE 7008 R'BOES S yrefaably Gylalkyk awd M

I's an acyclic Q}Qﬁf)g Goditha- QU hydrocarbon group, R3 and R6 are Cl-C4
saturated al kyI roxya] kyl groups, and A[-] is an anion, especially
as described in m)rAlkdm aulfonhterﬂlmaahﬂei-oieﬁxxanﬁd)m ailtst ks ethe Sormhde FRROMAr e

:(tjlbgt P%/utsggrsie)z( %%Lﬁ‘%ﬁpw@rﬁ L Ad‘g’g’nﬂ’ﬂ:f@g&“%ﬁ’ﬁ"&%erel n R
a

is an acyclic ali phgilfoaatessits 62Higher &i Q&am&sm&mmo@hdﬁgmfeuﬂﬂegen or
Cl-C4 saturated al kyl or hydroxy?‘é I qh%?%and A ( is an anion; (iii)

substituted i mdazoliniumsalts rmul a: 15NO\/7003V\D
OOr) 1591 PCT/ USQQY 14%&9@%@@%8&- s, % €], ¥RYERE Mk pfeleribiti YaRiae 97 OUP

and R" Rs and A[-] are
Higher alcohol sulfate ester salts include those having the formula:
10 RC(O)O-R'-0SO,M,
wherein R is C,,-Cy, alky), R’ is C,-C,, hydroxyalkyl, M is preferably sodium.
Higher alcohol sulfate ether ester salts include those having the formula:
RC(OYOCH,CH,)),-R'-0SO,M,
wherein R is C,,-C,, alkyl, R! is C,-C,, hydroxyalkyl, M is preferably sodium and x is an
15  integer from 5 to 25. ‘
Higher alcohol phosphate ester and ether ester salts include compounds of the formulas:
R-(OR"),-OPO(OH)OM);
(R-(OR'),-0),PO(OM); and
(R-(OR"),-0),-PO, |
20 wherein R is alkyl or hydroxyalky! of 12 to 22 carbon atoms, R' is C,H,, n is an integer
from 5 to 25, and M is preferably sodium.

Other anionic surfactants herein are sodium coconut oil fatty acid monoglyceride
sulfonates and sulfates; sodium or potassium saits of alkyl phenol ethylene oxide ether sulfates
containing from about 1 to about 10 units of ethylene oxide per molecule and wherein the alkyl

25  groups contain from about 8 to about 12 carbon atoms; and sodium or potassium salts of alkyl
ethylene oxide ether sulfates containing about 1 to about 10 units of ethylene oxide per molecule
and wherein the alkyl group contains from about 10 to about 2¢ carbon atoms.




as defined above; an exanple of which is conner0|ally avai | abl e under tg
Monaquat | SI ES trademark from Mona Industries, Inc.; (iv) alkylpyridi Ai uNPV 2003
salts having the fornmula: wherein R is an acycl ic ali phatic C -CC

hydr ocar bon gr o¥B¥YAPIA [-] is an anion; and (v) al kanam dePCRASHERE

pyridiniumsalts hawngtheforrrula O Il R-GNHR2-NI + wherein R is
an acyclic aliphat | C C hydr ocar bon g¥oup, R2 is a divalent Cl-C3
al kyl ene group, an& group; and m xt ures thereof Anot her

cl ass of preferredpgpfed MQ% E@Lﬁ] ﬁwg Xon cha| n
acyclic aliphatic C15 C22 hydrocarbon groups or one sard gro p a

aryl al kyl grodﬁtymc@swﬁbﬂwrﬂdnﬂemmgwmmmfh@m@a]ky a;edhinihcs

quaternary a aving.the fornmula: R4 R4A-N-R5 L' 1 5 NOV 70n
WO 00/ 71591 g@?%‘%iﬂm Ay Ihﬁn’g ch R i s an acyclic aliphatic
C, 5- C22hydrSocar bon Agreferped cBifipérntas &mgsﬂo@a&mﬁoﬁmwekﬁbm%&msrmwf

group Rs is selected fromthe group consisting of R4 and R5 groups, and A
[-] is an anion fined as above; . exanples of which are commercially

avai | abl e from SHBr exXNCofRsHIP uBERSECt  MiEXteRge Rl + highemfaty: adids) withni do
quat ernary ammoni um SghloRyadG il fnbdienihdd il hdtecutar Bifio Of about 2:1, said reaction

product containing a composition having a compound of the formula:

H R,OH
N-R,-N
o o
I i
R,-C C-R,

wherein R, is an acyclic aliphatic C,,-C,, hydrocarbon group and R, and
R, are divalent C,-C, alkylene groups; commercially available as Mazamide
6 from PPG; _

(i) the reaction product of higher fatty acids with dialkylenetriamines in a
molecular ratio of about 2:1; said reaction product containing a composition
having a compound of the formuia:

0 0
I It
R,-C-NH-R,-NH-R,-NH-C-R,
wherein R,, R, and R, are as defined above; and mixtures thereof.
Another preferred component is a cationic nitrogenous salt containing one long chain
acyclic aliphatic C,,-C,, hydrocarbon group selected from the group consisting of:




11 1l R -GCNHR2-NR -NHCR AHI RO wherein each R, is an acycli_c

al i phatic C15-C21 hydrocarbon group, R2 is a divalent alkylene grouﬂ;SNUV 200
having 1 to 3 cadmomisatons, Its and RO are Cl-C4 saturated edhaysoooni4

hydr oxyal kyl groups, and A [-] is an anion; exanples of which are sold by
Sherex Chem cal Conpany under the Varisoft9eraderriark; diamno

al koxyl ated quaternary amonium salts having the formula: O RSO | I | II
R, -G NH R2-N-R, - {if+ Cadyclicqulatelnaty anirhdidiahidids nidingd¥8é firdula: 1 S equal to 1 to
about 5, and R' Rz, It, and Aj-] are as_defined above; 1 5 NOV 2003 wo
oenls91 PCT/ USOQ 14314 102 (iv) |quBternarly ammoni um conmpounds havi ng the
formula: RS+ R4-NCH2 A O[-]} Ilits -i| wherein each R4 is an acyclic

al i phatic C15-C22 hydrocarbon gjdug¥-Reac R Ail[d a Cl-C4 saturated al kyl or
hydr oxyal kyl group, and A [-] i$ ah aniorl; exanples of such surfactants
are avail able from Onyx Chem calj CBgpany

wherein R, is an acyclic aliphatic C,,-C,, hydrocarbon group, R, and R, are
C,-C, saturated alkyl or hydroxyalkyl groups, and A [-] is an anion,
especially as described in more detail hereinafier, examples of these |
surfactants are sold by Sherex Chemical Company under the Adgen
trademarks;

(ii))  substituted imidazolinium salts having the formula:

B N-CH, i +
/!

RC | | AH
\
N-CH,
/\

| R H _

wherein R, is an acyclic aliphatic C,;-C,, hydrocarbon group, R, is a
hydrogen or a C,-C, saturated alkyl or hydroxyalky] group, and A [-] is an

anion;

(iii) substituted imidazolinium salts having the formula:

— N-CH, — +
//
R-C | Al
\
N-CH,
/\
HO-R, R,
L —




under the Ammonyx(r) 490 trademark; (v) substituted im dazolinium salt§N0OV 003 ‘
having the formula: NCH2 + // R-CAJ[-] O NCHR R-CGCNHR2R wherein |
each R is an ag¥l | i phatic Cls-C21 hydrocarbon group, F@:li j val ent |
al kyl ene group havi%g]'al to 3 carbon atons, and R and A [-] ar@smfg‘%ﬂ%efi ned
above; exanples are comercially avail abl,g,from Sherex Chem cal Conpany

under the Varisoft 475 and Varisoft 445 trademarks; and substituted

i m dazol i nium salts having t.he fornul a: 1. O N-CH2 Rl - C R2 H
wherein R' R2 and A - ar‘é’gﬁé‘“g’e’f?ﬂ%@&@é;’k}&ﬁﬂﬁ?‘%ﬂ‘?géﬁﬁﬁ‘r“égrml 5 NOV
2003 WO 00/ 11591 PCTdsldsMddibive; dDekampleof Whick isbRinRfdiAl atdlable Rhder the

conventi onal surfact%t IS Igﬁ‘i ected fromthe _group consisting of an

al I ryl tri met hyl anmoniigRpaual IES frademark frpmMenadndustass tcim sal t, an

al kyl di met hyl benzyl anmoni um salt, an al kyl pyridi niumsalt, an

al kyl i soqui nol i niumsalt, benzethoniumchloride, and an acylam no acid
cationi c surfact @y . alkylpyridiziumsalis hevieg befaromec ni tr ogenous salts herein,
the anion A [-] provides electrical neutrality. Most often, the anion used
to provide electrical neutrality in the alltYs is a halide, such as

chl oride, brom de, or iodide. Howe (ﬁ‘NOQ ani ons can be used, such as
nmet hyl sul fate, ethylsulfate, acetatd, tie, sul fate, carbonate, and the
| i ke. Chloride and nmethyl sulfate are préferrAld herein as anion A

Cationic surfactants are commonly enployed as fabric softeners in
conposi ti ons added

wherein R, is an acyclic aliphatic C,;-C,, hydrocarbon group and A [-]

is an anion; and

(v)  alkanamide alkylene pyridinium salts having the formula:

0 +
I
R-C-NH-R,N Al

wherein R, is an acyclic aliphatic C,;-C,, hydrocarbon group, R, is a
divalent C,-C, alkyicne group, and A [-] is an ion group; and mixtures
thereof.

Another class of preferred cationic nitrogenous salts having two or more long chain
acyclic aliphatic C,;-C,, hydrocarbon groups or one said group and an arylalkyl group are
selected from the group consisting of:

(i) acyclic quaternary ammonium salts having the formula:

R-N-Rq Af]




during the rinse cycle of clothes washing. Many different types of fabgpemm
condi tioning agents have been used in rinse cycle added fabric
condi tioni ng composisns as di scl osed by U S. Patent No. 5S5PEBESBABI4 Tri nh
at al. and U S. Patent No. 5,405,542, Trinh et al., both patents herein 15
i ncorporated by reference in their entiretil The nost favored type of agent
has been the quaternwhmmmmma@nMphwcCWﬁthrMyCammni um
conmpounds are discl os for | e S. Pa ent . 510, 042, Hart man
et at. incorporated hngéﬁnﬂ’am%f‘% l@’ﬁ?ﬁflﬁl At gfosef.lg?ﬁ‘e‘gs%%'ﬁpounds

may Itake tEe_ for lmko]‘ aamwdﬁfm‘quﬁkgg:aagsyﬁwmm Wﬁh&:sdeﬁha%{j\@ow,ef Ielrabl y
two | ong chain alkyl groups attached to the ni n at ons itionally,

20 i midazol i ni um sal t§’“ﬂ?@é ofuhich %W‘WM@LV%’W% ComRmYITon wit h
other agents in the W.oaMPiideRbnd;abrics as disclosed by U S. Patent No.

4,127,489, Pracht, et al., incorporated herein by reference in its
entirety. U S. Patent No. 2,874,074, Johnson discloses using imdazolinium

salts to conditiopyfalries ua g‘]qalé} ﬁﬁ%ﬁﬁfti Wil Rudy, and U. S
Pat ent No. 3, 033, %4 mﬁd@rqr taémf I'SC osegihebrl c conditioning
conpositions containing mxtures of imdazolinium?25 salts and other fabric
condi ti oni ng agents. es pat ts arg i ncgrporated herein by reference in
their entirety. D. A hot ric rf@ants nphoteric surfactants have a
positive or negative helhydrqphilic part of the
nmol ecul e in acidic or |a '&}ﬁéﬂﬁ\% IB‘ 9883 WO 00! 71591
PCT/ USOM 4314 104 Ex rrpl es of lthe anphot e |c surfactants which can be used
herei n include am no d, bet&ene, sultaide, phosph~obet ai nes,
i m dazol i ni um derivati ves, soybean phosphol i pids, and yolk | eci t hi n.
Exanpl es of sui tabl e amPhyfdid fack ¥ fsa6 hRlclipbiEk CIEC, | 1y Rrobkba groe! nzk

| ts of al kyl

al kaline earth netal, ammpni um or substituted amipbni um sa

anphocar boxy gl yci nat &ﬂ@%ﬂ@ﬁ@%ﬁh@kb@)@mm&e@mﬁf4
anphodi propi onat es, alwl, ? Kk %ﬁﬁ d al kyl
anphopr opi onat es V\/ner elrn a rmp rehgr esen ﬁl&s ﬂgj??gg avi ng @ftqo 20
carbon atons. O her smmmu@mmcmm&mpmmmwmﬁmmk.

al kyl i mi nopr opi on S, .alk ropionat.es al k

anphopr opyl sul fongig %adk%%{g}v@ a'amfg““gas%gs%ﬂmgglﬁgmmﬂ kyl bet ai nes
and am dopropyl bet ai nes and al kyl sul tai nes and al kyl am dopr opyl hydr oxy 10

sul tai nes wherein al kyl rgpreseﬁ;ts anoal kyl group having 6 to 20 carbon
atons are especially i | i .

R,-C-NH-R,N-R,-NH-C-R, Al

|
(CH,CH,0),H

wherein n is equal to 1 to about 5, and R}, R;, R; and A [-] are as defined
above;




preferred. Particularly useful anphoteric surfactants include both nono and
di carboxyl ates such a-- those of the fornulae: 15 0 CH2CH2OH 20 25 3D5NOY 2003
R- C- NH CH2CH2- N Em : @CHZ) 000M O CH2CH2OH (CH2) xCOOM R- C- NCH, CH2- N

(CH2) X000M ( B); CH2CH , CH2CH2000 (C) N N ~ + wher ei RCRUS0§/1434 a| ky|
group of 6-20 carbon atons, x is 1 or 2 and Mis hydrogen or sodium

M xtures of the above structures are partil®l arly preferred. Other fornul ae
for the above anphoteric surfactants include the following: 1 5 NOV 2003 WO
00/ 71591 Al kyl bedl¥di fudtemparygmmogiun compoppdsigviggibe formulat3

+

v
R.-N-CHz‘@ Al
|

R,

wherein each R, is an acyclic aliphatic C,,-C,, hydrocarbon group, each R,
is a C,-C, saturated alkyl or hydroxyalkyl group, and A [-] is an anion;
examples of such surfactants are available from Onyx Chemical Company
under the Ammonyx® 490 trademark;

(v)  substituted imidazolinium salts having the formula:
_ N-CH, — ]+
/ol
R,-C Al-]

\
0 N"CH:

I /\
R,-C-NH-R, R,

wherein each R,is an acyclic aliphatic C,,-C,, hydrocarbon group, R,is
a divalent alkylene group having 1 to 3 carbon atoms, and R, and A [] are
as defined above; cxamples are commercially available from Sherex
Chemical Company under the Varisoft 475 and Varisoft 445 trademarks; and
(vi) substituted imidazolinium salts having the formula:
B N-CH, — ]+
//
R,-C Al-]
\
O N-CH,
I /\
R]'C'NH‘RZ H

wherein R,, R, and A - are as defined above; and mixtures thereof,




105 Am dopropyl betaines 0 CH3 11 }1 R G NH CH2CH2CH2-N-CH2 COO | S:F@V bt
Al kyl sultaines CH 1 20 RIN-CH2-CHCH2-S3 | | CH3 OH 25 30 Alky

am dopropy! hydr oxge@usstai nes 0 CH (E) (F); and 11 | R- C Nicfidonaak2
i,4-CH2CH CH2-S@ (G ; | 1 CH OH PCT/USQOO 14314 where R is an al kyl group
of 6-20 carbon atons and Mis hydrogen or Bddium O the above anphoteric
surfactants, parti cCTHeadryprpfeéddatisnit cdfieentibial sutthctdnt isSelbdted fiim the fvtp corfisting

anphocar boxygl y¢i nat es d a | anphocar boxypr gpi onates, al kyl
anphodi pr opi onéfes",n altly mmﬁ*‘?ﬁgfﬁ‘ﬂ?‘%‘@t afdll, _%I k‘gﬂkﬂﬂ‘ﬂ}fg’é"%?%s% kP
anphopropy! s uhlkpRahesyIsREy 1 @hkotium A88 AP LRPpANBLAR AE ke altyRlolthonfit AENt S

an al kyl group having 6 to 20 carbon atons. Even nore preferred are
conpounds wher &asethpmurg chloridsy and ap apyamisp peid eatiopis rdastwhut oil or is a

| auryl 5  Anion A
In the cationic nitrogenous salts herein, the anion A [-] provides electrical neutrality.
Most often, the anion used to provide electrical neutrality in these salts is a halide, such as
chloride, bromide, or iodide. However, other anions can be used, such as methylsulfate,
ethylsulfate, acetate, formate, sulfate, carbonate, and the like. Chloride and methylsulfate are
10 preferred herein as anion A.

Cationic surfactants are commonly employed as fabric softeners in compositions added
during the rinse cycle of clothes washing. Many different types of fabric conditioning agents
have been used in rinse cycle added fabric conditioning compositions as disclosed by U.S. Patent
No. 5,236,615, Trinh et al. and U.S. Patent No. 5,405,542, Trinh et al., both patents herein

15  incorporated by reference in their entirety. The most favored type of agent has been the
quatemary ammonium compounds. Many such quatemary ammonium compounds are disclosed
for example, by U.S. Patent No. 5,510,042, Hartman et al. incorporated herein by reference in
its entirety. These compounds may take the form of noncyclic quaternary ammonium salts
having preferably two long chain alkyl groups attached to the nitrogen atoms. Additionally,

20  imidazolinium saits have been used by themselves or in combination with other agents in the
treatment of fabrics as disclosed by U.S. Patent No. 4,127,489, Pracht, et al., incorporated herein
by reference in its entirety. U.S. Patent No. 2,874,074, Johnson discloses using imidazolinium
salts to condition fabrics; and U.S. Patent No. 3,681,241, Rudy, and U.S. Patent No. 3,033,704,
Sherrill et al. disclose fabric conditioning compositions containing mixtures of imidazolinium

25  salts and other fabric conditioning agents. These patents are incorporated herein by reference in
their entirety.

D. Amphoteric Surfactants _

Amphoteric surfactants have a positive or negative charge or both on the hydrophilic part

of the molecule in acidic or alkaline media.




1 5 NOV 2003 WO 00/ 71591 PCT/ USOCFI 4314 106 group, for exanple, 1 5 NOV 7003
cocoanphodi propi onate. Such cocoanphodi propionate surfactants are |
comercially sopgd §f the trademarks Mranol C2M SF CONC. and M ranol FBS |
by Rhone- Poul enc Inc. Other' commerci aIIy useful anphot eri cPSHP Bt s

are avail abl e from Rhone- Poul enc I nc. %ﬁj I ncl ude: cocoarrphoacet ate

(sol d under the trp_g%?}{ Nqﬁ %RAPE@ FA) ]
cocoanphopr opi onat e !'Jéﬁrundﬁ!IA f"r‘%%\l@ R’§Q A,

M RAPON FAS), mmmmpmoaem@m&zumdm dérivatives, 36PHERK Wnﬁ?dtﬂ;

CONC. and M R@PQ\I F Iaur hoacet ate (sold under the ﬂtﬁfﬁgﬂygmr Ks RANCL

HV CONC. and o ARt sbréactnts %@@F@Mrmuﬂemm ks

NM ANOL H2M mmmmmtmm&mmm% Sitofy ﬁ%ﬁggm Lhe
trademar ks M RANOL H2M SF CONC. AND M R APON L auro odl ace

obt ai ned f Pom3PPRIRIgrPreRionatese 2k rmnhsdlm@womdsa!kxbl ainphodiacetatése  alky

L1 ademar k M A AREIED pep g A ASpepf I B oy bt o g

capr oanphodi aé%%thqaémpm Memw@mmmmmmew alkyl

capr oanphoacetgt e . :gilgn?g Iirad E[%ifk SM
capr oanphodi propi o&ép SO au‘#c}lg}p :hﬁv%%l MIQcmballatoms,
alkylbetaines and amidopropylbetaines and alkylsultaines and alkylamidopropylhydroxy
10 sultaines wherein alkyl represents an alkyl group having 6 to 20 carbon atoms are especially

preferred.
Particularly useful amphoteric surfactants include both mono and dicarboxylates such a~
those of the formulae:
15 ¢] CH,CH,OH
I /-
R-C-NH CH,CH,-N (A);
\
{CH,),COOM
20
O CH,CH,OH (CH,),COOM
I /
R-C-NCH.CH,-N - (B); and
\ .
25 (CH),COOM
R
HO—CH,CH, )\ _CH.CH,CO0" ©
30

wherein R is an alkyl group of 6-20 carbon atoms, x is 1 or 2 and M is hydrogen or
sodium. Mixtures of the above structures are particularly preferred.
Other formulae for the above amphoteric surfactants include the following:




SF CONC.), and stearoanphoacetate (sold under the trademark M RANCLI?N%VZ&H
F. Gemni surfactants forma special class of surfactant. These
surfactants havewoberispgneral forrmula: A-GA WO 00/ 71591 1 Pchiiusa@sis

PGT/ US00/ 14314 107 and get their nanme because they conprise two surfactant
noieties (A A) joined by a spacer (G, werein each surfactant noiety

(A A ") has a Alglbefaimes i ¢ group and a hydrophobic group. Generally, the
two surfactant noieties &%A) are twins, but they can be different. The

gem ni surfactants are a nt ageous because they have low critical mcelle
5 concentrations (cnt) aTP thus, lower the cnt_of solutions containing
both a gem ni surfact aRe 'Qﬁdcgoconventional suactant. Lower cnt causes
better sol ubilization and increased detergency at |ower surfactant use

| evel s and unexpectedly &Hhances the deposition of the soil release
polymers as clained by this invention with denonstrated results to foll ow
herein. Soil renpbval agents adhere to the fabric being | aundered, nuch
better than when m xed with only non-gemni, 10 conventional surfactants.
Al so, the gem Amidspropyibeaines result in a | ow pC, value and | ow Kraft
points. Theg pCda value is a neasurecgf the surfactant concentration in the
sol ution phase that mﬁll‘feduce the “surface tension of the solvent by 20
dynes/cm It is a neasure!qQf the terdency of the surfactant to adsorb at
the surface of the sol ur-EiNH-ERLHELENCHoCRO | (B he tenperature at which
the 15 surfactant's solubility equald the cnc. Low Kraft points inply
better solubility in water, and |ea&®ho greater latitude in making
fornul ati obs. A nunber of the genmini surfactants are reported in the
literature, see for exanple, ahara et al., J. Japan G| Chem Soc. 746
(Yukagaku) (1989); Zhu et al., 67 JACCS 7,459 (July 1990); Zhu et al., 68
JACCS 7, 539 (1A8By)sultaihesger et al., J. Am Chenmical Soc. 113. 1451 20
(1991); Masuyanma e&HaI., 41 J. Japan Chem Soc. 4,301 (1992); Zhu et al.,
69 JACCS 1, 30 (Jan.i } '

20 R-N"-CH,-CH-CH,-80, (F); and
| I
CH, OH
25
Alkyl amidopropylhydroxy sultaines
0 CH,

I I
R-C-NH-CH,CH,CH,-'"N-CH,CH-CH,-SO,’ (G);
30 | l
CH, OH

where R is an alkyl group of 6-20 carbon atoms and M is hydrogen or sodium.
Of the above amphoteric surfactants, particularly preferred are the alkali salts of alkyl
35  amphocarboxyglycinates and alkyl amphocarboxypropionates, alkyl amphodipropionates, alkyl
amphodiacetates, alkyl amphoglycinates, alkyl amphopropy! sulfonates and alkyl
amphopropionates wherein alky] represents an alkyl group having 6 to 20 carbon atoms. Even
more prefe;red are compounds wherein the alkyl group is derived from coconut oil or is a laury]




1992); Zhu et al., 69 JACCS 7,626 July 1992); Meager et al., 115 J. ARNOY 2003
Chem Soc. 2, 10083 (1993); Rosen, Chcntech 30 (March 1993); and Gao et

al ., 71 JACCS 7ybhdnisd! y 1994), all of this literature incorporated

herein by ref er ence. so, gemni surfactants are disclosed BGT/ES0143b4t ont
Nos. 2,374,354, Kaplan; 2, 524 218 25 Ber rth 2,530,147 Bersworth (two

hydrophobi ct | li.c hé 244 724, Quttnman;

5, 160, 450, @%#“?’aﬁ"’g"*%flg €08 “F’p RIRpIgRALS, | U n‘t?&?amﬂha‘!l@amwequ&ms are

ref erence. Th@ongmammllymmﬁmitha&memﬁksbﬁraﬁdlmﬂd-SFCBﬂ@ Qﬂilﬁmmﬁ,ﬁ-’? thb (%H
rfactan

anphoteric. The drophlllc and hydrophobi ¢ groups of each su
noi ety (A A) W%[E ‘any of those known to be used in conventional

surfactants haV| NOJOMBECoAHHRI ke ro
15NOvV244: WO 00111591 PCT/ US 14314 135 or ex%ﬁéﬁaﬁ%}@ H‘ﬁ’?ﬁ?f’&?ﬁc

gem ni sur Pa ctahinclude: g 5 bis-pol yoxyethyl ene al kyl ether, would contain
two pol yoxyet hyl ene aI kyl ether noieties. Each noiety woul d contain a
hydrophilic group, e.q., polyethyl ene oxide, and a hydrophobic group,
e.g., an alkyl chai nfcibodmphontetate(sbidCnaty the YREASIMELS in the
present invention i ncCONE. gRYMIRARON BR),C Or non| on| c surfacta ts of the

formulae: R 10 R4-R ateX(sold ' R Rl and
R4- C- CHE4(EQ), (PO bl g % ropib “‘“&ﬁ.—;‘@m

cocoamphodiacetate (sold under the trademarks MIRANOL C2M
CONC., and MIRAPON FB),

lauroamphoacetate (sold under the trademarks MIRANOL HM
CONC. and MIRAPON LA),

lauroamphodiacetate (sold under the trademarks MIRANOL H2M
CONC. and MIRAPON LB),

lauroamphodipropionate (sold under the trademarks MIRANOL
H2M SF CONC. AND MIRAPON LBS),

lauroamphodiacetate obtained from a mixture of lauric and myristic
acids (sold under the trademark MIRANOL BM CONC.), and

cocoamphopropyl sulfonate (sold under the trademark MIRANOL
CS CONC)

Somewhat less preferred are:

caproamphodiacetate (sold under the trademark MIRANOL S2M
CONC.),

caproamphoacetate (sold under the trademark MIRANOL SM
CONC.),

caproamphodipropionate (sold under the trademark MIRANOL S2M-
SF CONC.), and

stearoamphoacetate (sold under the trademark MIRANOL DM).

10 E.  Geminj Surfactants

Gemini surfactants form a special class of surfactant. These surfactants have the general
formula:

A-G-A'




35 N. wherein Rz represents aryl, preferably phenyl. R' R3, R4, Y, Z a
and b are as defined above. WMre specifically, these conpounds corrpTBQlBV 7003
(EQ a(POb-Z (EQyatdRd-Z R 1 5 NOV 2003 W 00171591 PCT/ USPubébaksia 109
(EOa(P)b-z 5 V. C(o) Is Co) (EQa(POb-z 10 1520 VI. 0 1 O

(EOQ a(PO b-Z 25 wherein R' R4, R5, Z, a aji b are as defined hereinbefore.

IEFf 2[ Iega(r)?/ hﬁ%@?ﬁ%ﬁ% andar d t %@%conggd&% %%F%}g{;gdl n
Fornul a || canwhereigreaghnsusiacting moisty (A.ds' }hvf a bydvophilic mumandeshydxﬁxhobw gBuRNCeE,
i ComPaUTSS, Blad kel B LA U N BT AR
as acetic acid. Th éI'heogqunmnsixsfadtaxﬁs Wa@ﬁﬂSge\dﬂ benaiseOthey Gavd SO0 tridcdll icelle
5  concentrations (cmc) and, thus, lower the cmc of solutions containing both a gemini surfactant
and a conventional surfactant. Lower cmc causes better solubilization and increased detergency
at lower surfactant use levels and unexpectedly enhances the deposition of the soil release
polymers as claimed by this invention with demonstrated results to follow herein. Soil removal
agents adhere to the fabric being laundered, much better than when mixed with only non-gemini,
10  conventional surfactants.

Also, the gemini surfactants result in a low pC,, vatue and low Krafft points. The pC,,
value is a measure of the surfactant concentration in the solution phase that will reduce the
surface tension of the solvent by 20 dynes/cm. It is a measure of the tendency of the surfactant
to adsorb at the surface of the solution. The Krafft point is the temperature at which the

15  surfactant’s solubility equals the cmc. Low Krafft points imply better solubility in water, and
lead to greater latitude in making formulations.

A number of the gemini surfactants are reported in the literature, see for example,
Okabara et al., J. Japan Oil Chem. Soc. 746 (Yukagaku) (1989); Zhu et al., 67 JAOCS 7,459
(July 1990); Zhu et al., 68 JAOCS 7,539 (1991); Menger et al,, J. Am. Chemical Soc. 113, 1451

20  (1991); Masuyama et al., 41 J. Japan Chem. Soc. 4,301 (1992); Zhu et al., 69 JAOCS 1,30 (Jan.
1992); Zhu et al., 69 JAOCS 7,626 July 1992); Menger et al., 115 J. Am. Chem. Soc. 2, 10083
(1993); Rosen, Chemtech 30 (March 1993); and Gao et al., 71 JAOCS 7,771 (July 1994), all of
this literature incorporated herein by reference.
' Also, gemini surfactants are disclosed by U.S. Patent Nos. 2,374,354, Kaplan; 2,524,218,
25  Bersworth; 2,530,147 Bersworth (two hydrophobic tails and three hydrophilic heads); 3,244,724,
Guttmann; 5,160,450, Okahara, et al., all of which are incorporated herein by reference.

The gemini surfactants may be anionic, nonionic, cationic or amphoteric. The
hydrophilic and hydrophobic groups of each surfactant moiety (A,A") may be any of those known
to be used in conventional surfactants having one hydrophilic group and one hydrophobic group.



. 110 of Formula V can be synthesized by a Lewis acid catal yzed react ho.‘PNW'lﬂm

an al kyl phenol with a dicarboxylic acid, e.g., terephthalic acid. The
conpounds of Formula Il are nore fully described in copending application
U . S.S.N. 60/ 00900¥85%1i | ed 12/21/95, the entire disclosure OPCTASOMd3I4
incorporated herein by reference. 5 A class of gemni surfactants that can
be used in providing the inproved enul si o which are operable at |ower

concentratio n s as kor samplsetitypicalinhmionic pawinitsurfaotantne. g ombis-peliyonyethplerpratioy betludr,

anphoteri c, gﬂﬁ;ﬁ L ants conprising conpounds of the
formula: 10 VI Iulﬁ%d%wv% rel Etﬁﬁc% .ﬁ]§naﬁ§ J4%s defined her ei nbef ore. R,

is as defined bef dgagh amﬂctymduldjemtmhea hydrdpBilic(£6dM Ce.g. | Pbly@hléné. oxite, iafid S
defi ned beforﬁ wever D incl s the foll ow ng noieties:

N(R6) - C( O - %%ﬂfﬂ% 16 AEPUP %m@ﬁ@je hain. \(R6)-R4-. Wien t is zero, the
conpounds &re awmﬁrmﬁam& hs%mimtﬁ difeseRTRRHSIndide Q{M
quat ernary conpounds. is. se ecte fromthe group consi stl ng o %ond
C-C, al ky|,n%epman,rfa@mﬂo£thmen iD' R R6, a, b, and 25 R are as
defined above (except R, is not -O?S ). Pr ef erably, t he conpounds of
Formula VII conprise: R C(O-NH)-RNR2-Z Vill. (CH 301

R C(O-NH-R5-NR2-Z 1 5 Nov 200% (%ga)i@iaPCT/ USOQO 14314 111 wherein
R R2, R ;ghd Z are as defined above ‘a | s a nunber from about 2 to
“about 10. re parﬁi cularly, the comkounds of For rruatlida VIl conprise: 5 IX

3

|
RR-O(EO)(PO),-Z
|
15 R,

R,
|
R‘-CI-CHz-O(EO). (PO)-Z

)
R,-C-CH,-0 (EO), (PO)-Z

I
25 R,

20 1L

wherein R, represents aryl, preferably phenyl.
R, Ry, R,, Y, Z, aand b are as defined above.
More specifically, these compounds comprise:

3
0 R,

R4 (EO)a(PO)b—2Z
35 Rs

Iv. Ry (EO)a(POYbo—Z




RC(O-NH-(CH),-NR-Z //1 (CHn RO-NH-(CH),-N-R2-Z 10 whqriigy 2003

R2, It, Z, and n are as defined hereinbefore; and in i ndependently

equal s a nunber n about 2 and about 10. Representativ s of
e s

2 20

Formula Vi1 incl* - N(H -CH2 -CH2 - N - CH2CO2
25 M | CH2 | RC(O- N(H) CI-|2-CI-|2-I\I-CI-|2 R- (O - N(H - CH2 -CH. -
- CH2CH2C2Na CH2 CH2 R - (O - NH - 2 - CH2 - N - CH2CH2CO2Na 30

R- C(O) - N( H) - CH2- CH2- N- CH2- CH( OH) - CH2- S03-Na  CH2 35 CH2
R-C( O) - N( H) - CH2- CH2- N- CH2- CH( OH) - Ciii- S03-Na 1 5 NOV 2003 WD 00/ 71591

Pt" T/ USOQ 14314 112
(EO)a(POYb-Z

5 v C(O)
I 5
C(0)
Rq O(E0)(PO)b—Z
10 R
15
Ry '
R4@—omoman»-z
(l)
20 V1. T’
0
&‘@—o@omo)b—z
Ry
25 wherein R,, R, R,, Z, a, and b are as defined hereinbefore.

The primary hydroxyl group of these surfactants can be readily phosphated, sulfated or
carboxylated by standard techniques.

The compounds included in Formula II can be prepared by a variety of synthetic routes.

For instance, the compounds of Formula IV can be prepared by condensing a monoalkyl phenol

30  with paraformaldehyde in the presence of an acid catalyst such as acetic acid. The compounds

N




Wil e the conpounds of Fornulae VII - XIl can be prepared by a variety of
synthetic routes, it has been found that they can be produced parti cylgapyyo03
effectively by a process which wutilizes a polyam ne reactant having at

| east four am nwogwosps of which two are termnal primary apePesScogksid as
triethylene tetram ne. These processes are nore fully set forth in

copending 5 application "Anphoteric Surfagtgants Having Miulti pl e Hydrophobic
and Hydr ophi | iof Femiaté éan beldyiih&id b 81392 288 JathlykteL8bd 8f Dfhlky i

di scl osure of whi.ch.is .incorporat e,th_er ein by refer ence.fAnot r@?“@%‘ﬂ’;&of

gemini  sur f acATEXYlGacid, s-Bwerephekalicaeidnd to provide the low concentration

of the 10 1 or mul a1 ol PR EN S e gk Rh ARt LB

2X [-) wher ei §0I0X6T$ fited 1¥/21/%5s the dutirt: distleshréxfiwhichiefnosrporated hereiiilbyaefsichce, RO

I s independently a - 0. al.kyl ar alkylaryl; apnd represents a .

count eri on%such asAgﬁssé)rt;Fg?]’gﬁWﬁgaPFm%“ %%ﬁ%‘ﬂ‘ﬂnﬁé"m ved gmplsios which
al kyl sul fat e stecipemble aElobyt contenfrhtions as!lisabd irPthk Ytebh TRl iRdled: Aroup of
met hyl phospha and the like. 25 Preferably, the compounds used in the

te
present i nvenfPBRO'ENI0;catoniqfyatermary sarfastantscomprising comnamndsiof the formia: 2 - C, |
al kyl, nost preferably ethyl, RO is a |ower alkyl of fromlto about 4
carbon atons, nost preferably nethyl; and X is hal ogen or nethyl sul fate.
The conpounds of Formula X Mcan be préadred by a variety of snythetic
rout es thd@gh it has been found that tlhey can be produced particularly
effectively by quaternizing a 30 bi R+NdBzdine prepared by a process
di scl osed and clainmed i n copendi ng appllicati on "Anphoteric Surfactants
havi ng Mul ti pl e Hy¥Hophobi ¢ and Hydroph, ic G oups”, U S . S.N 08/292,993
filed 08/19/94 wherein a polyam ne readtant having at |east four am no

groups, ofls R-N-R,-Z
I
®Ry),
20 wherein R, t, and Z are as defined hereinbefore. R, is as defined before and includes the

[ (EO),(PO),0- JH moiety. R, is as defined before, however, D includes the following moieties:
-N(R)-C(0)-Rs-CH,0- and -N(R)-C(O)}-R,-N(R)-R,-. When t is zero, the compounds are
amphoteric and when t is 1, the compounds are cationic quaternary compounds. R, is selected
from the group consisting of a bond, C,-C,, alkyl, and -R,-D,-R,- wherein D,,R,,R,, a, b, and
25 R, are as defined above (except R, is not -OR,0-).
Preferably, the compounds of Formula VII comprise:

R-C(0)-N(H)-R,-N-R,-Z
I

VIL
20 (fllﬂz).

R-C(O)-N(H)-R,-N-R,-Z




1 5 Nov 2003 WJ 40/71591 PCT/USO0/ 14314 113 which two are term nal1 5 NOY 7003
prinmary amne groups, is reacted with an acylating agent such as

carboxylic aci dweglfdes and the naturally occurring trigl yce'i'bii/%sﬁﬁ

thereof or acid chlorides thereof in an amunt sufficient to provi e at

| east about 1.8 fatty acid groups [RIC(O) 4};per polyanmne to provide the

bi si m dazoline. 5 AeRid egd i f g:ﬁlgjg

i nvention are thoslgJ of tmh'gil g’r%{} Z;arE %de@?%—éyovﬁ#&fﬁ %W%%u[?@l
N-R14 wher ei n akow 10s Morepagagulaniyi the sompounyls of Bormehodh cogrisede, desacchari de,
or polysaccharide such as glucose; or a pol yhydroxy compound such as
glycerol; p is independently 0 to 4; R is as defined above in formula
VI1; and R14 is a C -C, al kyR-06{0)~8M) REAYheNeim-R is as described 15
above. Somesof the conpounds such as those dgscribed above are set forth
nmore fully in U S 1XPatent 5,534,197 which dgggyiption is incorporated
herein by reference. In the conpounds used in the invention, many of the
noi eties can be derived frong Da{g ) SEHLCEN VRI.Gh Wil general l'y contain
m xtures of different saturated and unsaturat ed ‘carbon chain 20 Iengths.

The natural sources can be illustrated by coconut oil or sim/lar natural
oi | source$0such aswfpmmell,@ﬂlnarq:mldnﬁmdlh,mmbyﬂmnﬂdmnnquaﬂlenﬂyaqha,lsa
castor oil or l.’éf‘i as herring oil and beef tallow.

General ly, theI§H y aC| a?ﬁsabg#tﬁliaal sources in the formof the fatty

acid or the trigl )Represmimuoebommdsef&rﬁmw\mmcmﬂe -al kyl radical s containing
fromabout 5 to about 22 carb tr ve of the natural fatty
acids are caprylic (C)), ca @&)CW q’éﬂr&i (@1@5‘ ckganyrl stic (C14),

pal mtic (&: 6), stearic (C'), oleic (C,,, rmnouhsaturated) linoleic (C11,
di unsat ur at® i xl enic (C,,, triunsaturated) CHz i cinol ei c (C111,

nonounsat urated) arachidic (C .), gadolic (Cm [ nonounsat ur at ed), behenic
(O and erotic (C, ,j These fatty acids can be €Bed g er gg, as
concentrated cuts or as fractionations of naturhl source acids. The fatty

acids with _even nunbered cafb6P)chHh CBndiths MNrCHIQMa as il lustrative
t hough the2®dd nunbered fatty acids can

R - C(0) - N(H) - CH, - CH, - N - CH,CH,CO,Na

m- CHZ
25 |
CH,
|
R - C(0) - N(H) - CH, - CH, - N - CH,CH,CO,Na
30
R - C(O) - N(H) - CH, - CH, - N - CH, - CH(OH) - CH, - SO, - Na
|
CH,
XL ;
35 CH,

R - C(O) - N(H) - CH, - CH, - N - CH, - CH(OH) - CH, - SO, - Na




30 also be used. In addition, single carboxylic acids, e.g., | aurig gﬁv?%
or other cuts, as suited for the particular application, nmay be u é . %

NOV 2003 WD 80/ 71591 PCTNSOQ 14314 114 \ere desired, the surfactants used

in the pre. -rtWPMAM on can be oxyal kyl ated by reacting tHRETPISOU34 Wit h

an al kyl ene oxi de according o known net hods, preferably in the presence of

an al kaline catalyst. The free hydroxyl gt@ups of the al koxyl at ed |
derivative can theWhileshe sompoyndschf Fotmosaeéll e Xliovan be plepdaradibyis vanigtyrafspmthetic
met hods such | ] ylfamc acid 5 or sul fur. trioxide-pyridine
conpl ex, or a@feg’gilﬂc?%%\n&? ﬂmgtﬁg%c&iﬁﬁﬂ Fra §mp%@§§&§n5ﬂ¥hﬁﬁw¥"§€gd,
ester, and t hetilizesapobiamine oeactanthivigy it ldag|fote Qhind gro@ssio which Fey S&fermBERA! pri

al kyl ation condi ti ons and Cf)mmnl . used al kyl ati ng agents, see _Anpﬁotgri C

Surfactants nes;sych ggrefhylepe oL Aess PEpeesses are mporflly sesorthoip capending
Sci ence Sef i espplifiidn “Afiphotéic Stcthil AARREMRIBlel iCard ?Idil}% J sr es
of which are incorporat gd herei n b% refer_en(_:g.e 0 g‘?ﬁgﬁafntl ﬁhﬂfgzﬁbﬁﬁ ’
phosphat i on, YeesNy 98292993 filed 081 %M, Berentirs disolokure 7f whigh is iiconRr8ebhercis byD.
Berger, page gefpenci he disclosure of which is incorporated herein by

ref erence. For phosphating review, see Surfactant Science Series, Vol. 7,

Part |1, E. JungerAnsther raup ofi genuinit susfactans vhichOtave thse fhiung 10 prdvideothe ViIBwC h
i s incorporat i n_Dby .reference. The surfagctant ,conpositions of the
i nvention ar e&%x %é%\eym ?’E@?Wse"ﬁ”wugﬁﬁ‘é’dﬁ%cygﬁq BEPYHquatemmary syrfigrants of the

concent r al® onforragladef i ned herein. The surfactants of the invention can be
used in any anount needed for a particular application which can be easily
determned by a skilled artisan w thout undue experinentation. N
Auxiliary Deter entlngredients A Detergency Builders 20 Conpositions of
t-he present invention Lncl ude detergency buil ders selected fromany of
t he conventional inorganjc and oRgani ¢ waRer-sol bl e builder salts,
i ncl udi ng neutral ¥H. alkaline sdits, as Well as|various water-insoluble
and so-cal?ed "seeded" blilders. QBuildersCare preferably selected fromthe
vari ous wat er-sol ubl e, kali fm#tal, am@niwm of substituted amoni um
phosphat es, pol yphosphates, RROphNAR, esN pdl-yjghpsphonapEs, . 25
carbonates, silicates, bpratesy po|yhydrnoxysul f ohates, polyacetates,
car boxyl ates, and pol ycar boxyl ' Mbst ferried are the alkali netal,
especially sodium salts of the above.
20

7 wherein R and R, are as identified hereinbefore in formula VII; R, is independently a C,
- C,, alky! or alkylaryl; and X represents a counterion such as an anion illustrated by halogen
(C1, Br, and I), alkylsulfate such as methyl or ethylsulfate, alkylphosphate such as
methylphosphate, and the like.

25 Preferably, the compounds used in the present invention comprise those of Formula XIIT
in which R, is a C, - C, alkyl, most preferably ethyl, R, is a lower alkyl of from 1 to about 4
carbon atoms, most preferably methyl; and X is halogen or methylsulfate.

The compounds of Formuta XIII can be prepared by a variety of snythetic routes though
it has been found that they can be produced particufarly cffectively by quatemizing a

30  bisimidazoline prepared by a process disclosed and claimed in copending application
“Amphoteric Surfactants having Multiple Hydrophobic and Hydrophilic Groups™, U.S.S.N.
08/292,993 filed 08/19/94 wherein a polyamine reactant having at least four amino groups, of




Speci fic exanpl es of inorganic phosphate builders are sodi um and pot gi‘lw%
tri pol yphosphate, pyrophosphate, polymeric netaphate having a degree 03
pol ymeri zati on oWoedmssn about 6 to 21, and orthophosphate. Brarpisau4si

pol yphosphonat e buil ders are the sodium 30 and potassium salts of

et hyl ene-1, 1-di phosphonic acid, the sodi t3and potassium salts of ethane

wo oorn591 1 SwhidvtaD@8 terBiihl plsfiary lagddeigrigs, nsl-eda;edrvﬁthyanlacyliuﬁﬁ RSO0 &
acid and the sgagtlroumand pota S| msal s of ethag?yéf:%d;lé 1, 2- trlpho honlc

acid. Exanples E\ridvats ! chlorides

pot assi um car bmesbfn anlahﬁaﬁtthﬁﬂﬁteﬁtm%ﬁmﬁmcﬁﬁ&ms? raél@ £[R,C(O
decahydrate, and silicate having a nolar ratio of S &gj’} 5 %ﬁgl% ( )rr]e%eg

oxi de” of from BUHRINGIOPraviebsfifimidageling of er abl y from about 1.0 to about
2.4. water-gol ub'emap&amme WAl Rl UL AL 16 s OGN ar BLE! I ele MG

the various alkali neta tltute anmoni um pol yacet at és,
car boxyl at es, pol ycarboxyl at es an®R,-{{H,}MN-Br,oxysul f onat es. Exanpl es of

pol yacet at e and pol ycar boxyl ate buil ders fre the sodium potassium
l'ithium anmmoni um 2. substi tuted amoni uRy salts of ethyl enedi am ne
tetraacetic 10 acid, nitrilotriacetic acifd, oxydisuccinic acid, nellitic
acid, benzene pol ycarboxylic acids, -RIIQ),N:RI ric acid. Highly pref erred

pol ycar boxyl ate buil ders herein are set forth in U S. Patent No.
3,308,067, Diehl, issued March 7, 1967 incorporated herein by reference.
Such nmaterials i ncI‘YRﬂ’E"‘“Bhé“WE@@%WG%@'E%PW‘@N%SWCW Q}'d’ﬁbmcﬁhﬂéeof

2l phatf o car beiihd Guded L5 pohy Ry Bifiia hian e beerd! 3 Gicherlhlh 0 BSRIQN ©

acid," fimmaric acid, aconitic acid traconic enenh oni ¢
acid. O her bupsdsfined abwcmuamnphéflhmmxwa&l,@d aﬂalwoG@Rawm&isanwﬁwbént
No. 3,723, 332, gpohehl incorporated herein by reference. Qther useful

bui | ders herein are sodi um and pot assi um car boxynet hyl oxymal onate, 20

car boxynet hyl oxysudomzaif ¢he comgetmﬁeklmhas(mmmembardbowdraﬁoeforth more fully in U.S.

et er - Sol ubl o BAPY S0Pt B fesGindhs rrthorard MM BEEPE f om about 2, 000
to about 200,000 fan uﬁm@susam tHiel vt hanyor the MibiciEd cak Be VA oniRnivilt h
vinyl .met byl g‘;[ufr}:gwﬁ‘r:h ewg%nmﬁlymmmofmﬁmtmﬁmﬂmwdmm
20  lengths. The natural sources can be illustrated by coconut oil or similar natural oil sources such
as palm kemel oil, palm oil, osya oil, rapeseed oil, castor oil or animal fat sources such as herring
oil and beef tallow. Generally, the fatty acids from natural sources in the form of the fatty acid
or the triglyceride oil can be a mixture of alkyl radicals containing from about 5 to aﬁout 22
carbon atoms. [Hustrative of the natural fatty acids are caprylic (C,), capric (C,,), lauric (C,,),

25 myrstic (C,,), palmitic (C,), stearic (C,,), oleic (C,,, monounsaturated), linoleic (C,,,
diunsaturated), linolenic (C,,, triunsaturated), ricinoleic (C,,, monounsaturated) arachidic (C,,),
gadolic (C,,, monounsaturated), behenic (C,,) and erucic (C,,). These fatty acids can be used per
8¢, as concentrated cuts or as fractionations of naturai source acids. The fatty acids with even
numbered carbon chain lengths are given as illustrative though the odd numbered fatty acids can

30  also be used. In addition, single carboxylic acids, e.g., lauric acid, or other cuts, as suited for the
particular application, may be used.




O her suitable polycarboxylates for use herein are the polyacetal
car boxyl at es descri bed 25 in US. Patent No. 4,144,226, issued March) X8y 2003
1979 to Crutchf P&]ﬂ”%}l .; and U S. Patent No. 4,246,495, issued March

d .

27, 1979 to Cru et al., both incor porated herein by PEiefaptis
"I nsol ubl e” bU|Iders I ncl ude both seedednftllders such as 3:1 melght
' ' rbonate; and 2.

m Xt ures of sodi u r ﬁg? cal ciu
m xtures of sodi u d@??a’rﬁﬁ "é‘aﬁﬁd‘sedc’al $ B Chimyention san Mﬁﬁ@ﬂixg’t@n}éﬂ
crystal i ne alrgudiinpoth pioumtvﬁm DU oRiiE hadofiingS QdindWh Al da gaiﬁ

l'e size

comonl y used in Iaund tergent applications. They have a partl
di aneter of 1 PEseReRef 2‘99&3%‘:881!5&13@31 mwmwmemxywemdmmvommm

about 10 m cr gRgEeR ul e ese a
referred to as ion ef&mlﬁlgnge“"2 gl‘l af‘gg&%rysta{%d%g&glag%]‘ﬁg ﬁ?’l‘?’é‘é
charact eri 2ed Obwlﬁmmomdwmdmemm enacylatigewidegnoacylating aﬁmhﬁﬂﬂfs aadm:m@c
silicates are ua I ar act r| zed b hei nmagnesi.um exchange capacity.
They can be na#ﬁ‘r“h &g HEP@H'{‘ f\/ed 5 A detail ed
listing of su. t abl norommmarwmlﬁmsl dﬂr&xﬁaw)basédomﬂ iLéc§s ERt Rbhdveric
3, 936, 537, %@% rporat ed _herein by reference. B. sce | aneous

I ng Susfactant Sciens

Det er gent %e'@e%&@gbﬁﬁﬁgﬂqgrﬁéﬁh% Dy '~-!,~

hydrotropes, QqnaidRErdngesSited ! suﬂ:gé @%H

stabilizi nl agent sﬁ¢ pH adjtusﬁhﬁﬁg"gggﬁﬁos i‘?rmnoe{'}%o am ne, Jo’&. um L

carbonate,'Vetc.) h @Q&#OEPMM@LW HMMMMSWWJHMI S.Shore &

di chi or o S0Cy 5l Sage S5 0L Ak sbk SFUGS ) JF

di per oxydodecane- & or e ac?c%c I 'norgani ¢ lﬁmmp%&f e,

sodi um per b]?r atl@):hatmgtre\oaw ohmtSwfasarmrsmeﬂaaSclm avoll ”Zelmnﬁmled el ﬂm &QHHBS

activators folg,per conpou t et raac et y enedi am ne an

sodi um nonanoyﬁ%élﬂlaﬁg%f%ﬁ% gﬁ%ﬁ%ﬁ étew}gfh Fmé:ﬂ?ﬂ‘@??g aHER™% g, sodi um

car boxymet hyl cel | Theaasfictand fongpositions BF the R EHGHR A% icktrddibiP&RBiVE in Sfesrd Sbflon

I nhi bltorﬁ pey f unm and dyes, huffers, whitenin ents, _solvents (e.qg.,

glycols and aft BH-opcentito M% M“’%?‘f%h? er@mmmbemeﬁeuny

conmonty USGMM'M&&EQ%&MA&%%@HG&%&&HW@&;I? %W"&?H’
eners, elating

humectants, sol ubilizing agents absor bers
agent s, st at | Mitbgwungie Wﬁﬁ viscosity nodifiers nmay be added to the

det ergent conpgsi twﬁ%ﬂﬂmn. 20 For bar conpositions,
processing aids are op ch as salts and/or | ow m)l ecul ar
wei ght al cohol s sudh adetergendy Byiltieisc, di hydric (glycol, etc.), dihydric
(gl yeer ol petc.), Compositions of the present invention may include detergency builders selected from any
of the conventional inorganic and organic water-soluble builder salts, including neutral or
alkaline salts, as well as various water-insoluble and so-called “seeded” builders.
Builders are preferably selected from the various water-soluble, alkali metal, ammonium
or substituted ammonium phosphates, polyphosphates, phosphonates, polyphosphonates,.
25 carbonates, silicates, borates, polyhydroxysulfonates, polyacetates, carboxylates, and
polycarboxylates. Most preferred are the alkali metal, especially sodium, salts of the above,
Specific examples of inorganic phosphate builders are sodium and potassium
tripolyphosphate, pyrophosphate, polymeric metaphate having a degree of polymerization of
from about 6 to 21, and orthophosphate. Examples of polyphosphonate builders are the sodium
30 and potassium salts of ethylene-1, 1-diphosphonic acid, the sodium and potassium salts of ethane




and pol yhydric (polyols) alcohols. Bar conpositions may al so incl ude

i nsol ubl e particulate material conponents, referred to as "fill ers"1 LN‘UI? 0
as cal cium carbowalenssai |l ica and the like. V. CQmosition Cormmméns Zzg
The amount of the am nosilicone conpound used in the |aundy detergent
conpositions and nmethods of this inventiomswm Il typically be sufficient to
yi el d a concentiuhgiioRy101-diphBipAGiat lakid0na HO IR hnll hotBEuHEIIN BE ofiRfl Y Lf O
to about 0.2 granms of amnosilicone conmpound per l'iter of washing nmedium
nore typi cal | yuinbephamesaid.0. 005 to about 0.1 g/L, and even nore typically
fromabout 0.01 to E’Q’Qﬁ : : P SQQ/ 14314
117 1In the conpositio is“ofgﬁgé#méﬁﬁ?%cﬁﬁgéﬁﬁg% | g%d}] l%ﬁ‘%o%%“%’l I
typi cal |y be pbizatborate, sesquicazhonatn tetedborfateaioahjxivate, afid filicatd leaving @ tiold Gatfioob 10,

wei ght, nore typi.cally fram apout, 1. .to gbo 10 % wei ght . Th
colrrgosition c I 'T'%’Jé’ °P€$?H‘u1“‘r\%ﬁt01F5§°%6’H\lj‘}e%ipﬁﬁ?"q?%#°’ﬂl§g°"é§'oé° &é’t"‘b?ﬁent,
e.g. bars, 5 powdewster-§dlaHi€ nonphadsih6ifis ofganié builderd Ssefd] hefein HdludeSh ke aikalil

non- aqueous and structured qr unstructured. The detergent conpositions can
be prepared in apEeRm R sehstituted agmpaiNmMPRLyaceiaing, abeXpes. pelucarboxylptes and

desi red physi ¢biyhRhdiyaltofied L0 el aldbuiidies 4 DO ELeReAT
in a liquid. ngyt otal weight %ﬁgﬁ%%&%}ﬁg& onve%ita?%nmgf&ss%# gct ant’s
of the present PPtassiawm, lithinm, afnmonivin audisybstitued ammoninmealtsxficthylchediaminoistraabatic
total acti L.aht. .of . .S l.awention nsistin f

am nosili c\cl)lgemg% r%%‘ﬁ‘;cﬁ" kg%ﬁ#gﬂg?f%%%%g?&ic%mﬁgn [ br%%“sﬁ?‘?’%%%ﬁﬁ{?f‘,&&d
gem ni surfaccumcgcsd, soil release agent(s), and (optionally) detergency

bui | der (s) are abouf,. t o.about. 99.9 wej ght percent, | cal bout
15- 75 wei ght per cen&%@%ﬁﬁ?”&%@%ﬁ@“ﬁwﬁﬁ% ?‘(‘{})‘hp’r“eé n?f““?th“
enpl oyed, at a3/368,067, DiehbQiél MirdhO5 1967 incdiporaie® hidreifs Oy referdiic: Hukly mhiefls indh@is

0.02-15.0, active wei E‘L percent of the conposition, The polyneric soil.
rel ease agent s,theavf"é“tsg le gpits,of hower and copelymcrs, pigliphatic carbgxylic\aeids gych ps maleic

about 0.05 150 aki@Utitadhiic adil) GRkdodnit " 250, dMEkc Qcid; hoomitid lati@, \WRlaldMic REHCARE -
The optional detergency builders are suitably present at a |evel of from
about 0 to abod® emplonipacider cent, typically fromabout 5 to about 50

wei ght percent. 20 Yiner bl tifdidle ki alell Yarbohydrates of U.S. Patent No. 3,723,322,
Dichl incorporated herein by reference. -

Other useful builders herein are sodium and potassium carboxymethyloxymalonate,
20  carboxymethyloxysuccinate, cis-cyclohexanchexacarboxylate, cis-cyclopentanetetracarboxylate
phloroglucinol trisulfonate, water-soluble polyacrylates (having molecular weights of from about
2,000 to about 200,000 for example), and the copolymers of maleic anhydride with vinyl methyl
ether or ethylene.
Other suitable polycarboxylates for use herein are the polyacetal carboxylates described
25  inU.S. Patent No. 4,144,226, issued March 13, 1979 to Crutchfield et al.; and U. S. Patent No.
4,246,495, issued March 27, 1979 to Crutchfield et al., both incorporated herein by reference.
“Insoluble” builders include both seeded builders such as 3:1 weight mixtures of sodium
carbonate and calcium carbonate; and 2.7:1 weight mixtures of sodium sesquicarbonate and
calcium carbonate. Amphorus and crystailine alumino silicates such as hydrated sodium Zeolite
30 A are commonly used in laundry detergent applications. They have a particle size diameter of




The conpositions and nethods of this invention can be used to clean varg 5 96V 2003
fabrics, e.g. wool, cotton, silk, polyesters, nylon, other synthetics,

bl ends of nultiple synthetics and or synt hetic/natural fiber blends. The
conpositions an OMTNBd are particularly useful w th col or edPCHEWPRIEEd | e,
those that have a visually perceptible hue. The conpositions and methods
are also 25 p ﬁtlcularl useful in connecktlfon with washi ng nedi a that al so

contain a fragyr ZHEER toriout |G micagns depaading o gyates confert-ofithesel molecpies - These aved
th th Y
wi e am Nefdrell &A% ixchnde ARYRY C il;txinﬁﬁbrs lidalel e AGEABTe Py e 'Ve

principle a hydroxy f nctlonal conp oun ance sub
be used in th@lce%toemb@ngetmmvmhm ahnmlnusihcanstamf wshallyaoharastyridel By | tlihr

fragrances S es a the upst ances, and

mi xt ur es é | T qui 05 ﬁé’;‘% q%dm o'f?f%@ EF"F’F"&gr ance.
As the natilral flahdamledtlimngoﬂs;ﬁtahl@\de@@ﬁcwﬁlﬁ%&ﬁ% Rl #0981 pddditnd. 18
are those of ori gJ n, such as nusk, civet, castreum anbergris, or
the |ike, d??#%g B‘PE“F!PPZ) “"%"ﬁch as lermon oil, rose oil,
citronel | a oi |, sandal yaee 1s DREPRS |, cinnanmon oil, or the I|ike.

As synthetic fragrances there are m xed ragrances of al pha p| nene,
| i monene, geranl oI qrs%mmmqoa\ﬁamms may alsh j inglude bydrothapes, | dogymes (¢lgl,.

Sol ubl e P wdefyy %seg h For

i npl ement at i on of the 1nvent | \(% lmsal co os%@g R i Bg %"g'%rrf‘sfmtso

60' /a, pr & er @isngethanglamne; wdnmisocarb@ﬁtc(y ]Ebte.) r hatogien) bleachies &tg4,|aﬁaﬁ;m0/ fﬁﬂq)owh ﬁ{nace;]

active agent gS) 0 ef er t o of their weight

of at |east one soﬁ%g gﬁ’i é’iﬁﬁ"ﬁyrgﬁaﬁ%} %‘qﬁ‘f‘“"‘fi}’ml to

8% E { ef fer a?l erdompourdl Hleacles 3., | sodrwh Wdra)téauhwngitunaﬁw %rﬂpﬁcg&l &a%lﬁ%s r@bcdvaei

wei ght of a ne ard nosilicon ntion e made, anon

sur f ace- actlvggﬁa'ﬁ)’eﬁgg%%;? f‘%‘ieﬁ@ﬁ'ﬁamﬁkﬁ'ﬂ%@% japd sadjemt s

conmonl y usedadnmdylwyﬁetﬂnds@bnﬂé;t@mwﬂgedw& I d th,ag?mf];?n%ﬁﬁ]g%c
ude t he

ctive Ag= yp| c‘al anj onj c surface-actjve agents | nc oW ng

al kyl est Uop agegts Aorrasipn inhibites, pyriunmemnd dysh dufferk whiteniegsagants, a
..., pref eioN%fé (6. gifeols.and bilbhtid AEHNGER) and Sptich blghidbers PARY BF Shkr borfiimoty

al kyl radi cal and Man
used auxiliary additives such as inorganic salts and common salt, humectants, solubilizing

agents, UV absorbers, sofieners, chelating agents, static control agents and viscosity modifiers
may be added to the detergent compositions of the invention.

20 For bar compositions, processing aids are optionally used such as salts and/or low
molecular weight alcohols such as monodihydric, dihydric (glycol, etc.), trihydric (glycerol, etc.),
and polyhydric (polyols) alcohols. Bar compositions may also include insoluble particulate
material components, referred to as “fillers” such as calcium carbonate, silica and the like.

V. Composition Concentrations

25 The amount of the aminosilicone compound used in the laundy detergent compositions
and methods of this invention will typically be sufficient to yield a concentration of
aminosilicone compound in the washing medium of 0 to about 0.2 grams of aminosilicone
compound per liter of washing medium, more typically from about 0.005 to about 0.1 g/L, and
even more typically from about 0.01 to about 0.04 g/L..




(sodium potassiumor lithium cation, a substituted or unsubstitut eq 5 NOV 2003
ammoni um (et hyl -, 20 dinethyl-, tinmethyl- or tetranethyl ammoni urn,

di met hyl pi peri di igpgasand the Iike) cation or a cation deri VFE]T’B&Q@J’?‘{]
al kanol am ne (nonoet hanol am ne, di et hanol am ne, triethanol am ne, an he
like); - alkyl sulphates of formula ROSGBM;where R represents a Cs-C2,

preferably C 0-ClL,,y, @k %pqg{ﬁﬁﬁ's%'ﬁig tﬂé;gﬁewbg&g%}ﬁpﬂerc%%ﬁ%(;%\c@éﬁﬂgﬁgﬂph%el r

hydrogen atomor a cation w Ion as‘a
et hoxyl at ed ( Bejesephuyanramonutpd frpnabed 00PDio atleuti30 & by eeightxinbizitypicully fidm about

average of 0.5 ferably of 0.5 to 10, EO and/or PO units; -
al kyl am de sul pl)?fg?bg’s'lc) A?S%ﬁﬁlﬂ!ﬁ RCONHR SO M where R represents a C2-C.,

preferably C6 C20, Theepmposititing 8dn, beff ary féiar that iXdoydnicntdk Gt!as a WtErgRt S5 BhrsND
a hydrogen atom Oéeﬁ% ation with the sanme definition as above, and their

et hoxyl at ed >( E&fY eS,Pas|5E, Q5 | ligpids) whishymay B agusops, of papcaguens japd strysguresor

average of 0.5 uhsrubidreBOTROEM@Eenédnpakitions cdn B EPMred @0 dhy MRSl HidiP R Lonvenie
PCT/ LSOO 14314 118 st o aronrcomtigsitions ofn Bk phpr Cla GZmsaturateq or

unsat urat ed f affdAPREOPHate tocthe desiged physiqabism sovs soiagdlemeration, spmyi drying; opdispersing
secondary C. - Cﬂagd,_{ﬂ{l sul phonat es, al kyl gl ycerol sul phonates, the
sul phonat ed pol ycarboxylic acids described in GB-A-1,082,179, paraffin

sul phonat es, N-acyl The¢-tatakydight peroenteges oftheychnveltinaalsaxfassantsiof ielpresern irvention, all

al kyl succi namat i | chn s.. the. esters.or dipesters, of
sul phosucciq?\sat es, f\éacyll{%éasiglgg F%%é%@e%ﬁwvﬁfveg‘ﬁ%?g’@ ?ﬂ?%%ﬁnég{" mvention
pol yet hoxycar bosmgisting of tlninositiéane Rofmpound, eptiomd] lcadrier, EBhvhtigriaD Sirfudtant)| hium
or lithium, a _substjtuted.or unsybstituted apmoni um residue (nmethyl-,

di nethyl -, tri ﬁéﬁ%f‘{(st’v%"ﬁfﬂ?%ﬁ%{‘ %%@HPW’%@%@F&%W dPr%/“é’HH‘
‘the like), or a&9peaightiperctar, ypRdily ikoa BO75kddit perdet.ne 10 (nonoet hanol am ne,
di et hanol am ne, tiethanolamne, and the |ike); - sophorolipids, such as

s
those in acid or | attoREURSPTHCANS AT YPicallyprespatyif e H‘P"@M_@Vﬂ@ée@#@-f’%tﬂd;
and the 1ikg. Mot 5@ %ﬁ%ﬁ@tﬂzm.o?%oeﬁagwe&a&t of i chitBhdition.
surface-active agents include the follow ng: 15 - pol yoxyal kyl enat ed
( pol yoxyet hyl enat edTheRsllxpesrig seibisisaseragents) arsitypiaally pregant; ifdmpieped.dit a level of from
al kyl phenol's, ti56: 8lok Yd andtitiol %}éﬁli};ﬁ-&?ﬁaﬁ“ﬂ{&f‘lﬁ &n@wggﬁtpc?&ﬂtt aining from5

to 25 oxyal kyl ene units;
The optional detergency builders are suitably present at a level of from about 0 to about
70 weight percent, typically from about 5 to about 50 weight percent.
20 VI  Industrial Applicability
The compositions and methods of this invention can be used to clean various fabrics, ¢.g.

wool, cotton, silk, polyesters, nylon, other synthetics, blends of multiple synthetics and or

synthetic/natural fiber blends. The compositions and method are particularly useful with colored

fabrics, i.e. those that have a visnally perceptible hue. The compositions and methods are also

25  particularly useful in connection with washing media that also contain a fragrance. The fragrance

need not be pre-mixed or pre-reacted with the aminosilicone oil in any way nor must the
fragrance as an active principle a hydroxy functional compound.

The fragrance substances that may be used in the context of the invention include natural

and synthetic fragrances, perfumes, scents, and essences and any other substances and mixtures

30 ofliquids and/or powdery compositions which emit a fragrance. As the natural fragrances, there



mention may be made, by way of exanple, of Triton X-45, X-1 14, X- irgqmqrmg

X-102, sold by Rohm & Haas Co., or lgepal NP2 to NP 17 from Rh6ne oul enc;
- pol yoxyal kyl e ﬁ C22 aliphatic al cohols containing fromi to 25
oxyal kyl ene 9'?Si)xye yl ene or oxypropyl ene) units; nentionPHEYSB%bde,
by way of exarrple of Tergltol 15- S-9 or,{fergitol 24 L-6 NWW sold by

Uni on Car bi de . 45- 9, Neodol 65 Neo 7
45-4, sold bymg%ﬁgf‘)f em %a Chaw E?% 'fﬁ’es PF@EI"E?*’QF&F&)?%
Co., Synper onivegetaBletonigitd sdchilénidn, oil) frodelvild &&Uﬁeflla lodl, sﬁ&lﬁ@&h &), fp@?ﬂ&mnt oil,

Rhone Poul enc;. - the pro @ts resulting fromthe condensation of ethyl ehe
oxi de or of pF ﬁ%@%cmﬁ'@'ﬁﬁw dragrancey pEaiphaglineno) |
with a weight hﬁummamw,mbarlamﬁm%e&ﬂd‘m%ﬁﬁf 2000 to 10,000, such

as the Plugonjes sold by tlngfromthe
condensat i on 8- etaubisRks 3 P g#dsy| enedi am ne,

such as the Tetrorpoggﬁtggil&p% ASE: ee{ng J and/o ﬁoxyl ated

C.-C,, fatty acids co ni-ng rom

oxypr opyl ene unl ts 1 Sﬁmﬁtﬁﬁm&mﬁuﬂﬂyﬁﬁﬂm@&m,mﬁéﬁ%ﬂﬂ&amem
fatty acid a {‘l@?l ning from5 to 30 oxyethylene units; - ethoxyl ated
am nes cont al ni ng ﬁ romb5 to 30 oxyethylene units; - al koxyl ated am doam nes

cont ai ni ng froml to 50ﬁomrsataeo%,tﬂre~fe&5 rﬁoaaste%,ome&xm@%ﬁt%aﬁésmuﬁfom Z
to 20, ox él ene units r.ef erably oxyet hyl ene units); - am ne oxi des,

such as ( ?rgana’FRW’P%H‘ % ne oxi des or (Cs-C23
al koxy) et hyl di hydroxyetmmmss%?ﬂmuyfr@&b@wk%&g FERERG s PhApLONS,

such as et hox%/l ated and/ or propoxyl at ed "a- contarning Pom 1
to 30 oxyet hyPiehar wsightef aeaspensaminasidiconsi(AS). - the al kyI poI ygl ycosi des

whi ch can be obt aiNjgffioR gﬁ&? Q’“"f{%gﬁyé aC| d 10 catal ysi s)
of glucose with pri mapyiﬁfagtt ﬁﬁ‘hngl S %5'80 '8%'5,3‘5%9‘,"
EP- A- 132, 043%ﬂmmmmwwntﬂeeﬁelddfdbtemmwmﬁm%ﬁ20 preferably
Cs-C11, al gylmﬁﬁ%ﬂ& an nunber . of glucose units of the order of 0.5
to 3, pre#era = 1.1 to 1.8, per nole of
al kyl pol ygl ycosi dél‘y@ﬁmh;oniﬂnfﬁwuﬁ&yaguﬂsmémuk’@bwbﬁ made of those
exhibiting: - a CsE&y4eszi1I kxl groug on_average, 1.4 glucose units per
mol e f ulaR-CH( O, OOR', where R represents a C, ,,,
preferably C,-C,,, alkyl radical, R’ a C,-C,, preferably C,-C,, alky! radical and M an alkali metal
(sodium, potassium or lithium) cation, a substituted or unsubstituted ammonium (methyl-,
20 dimethyl-, rimethyl- or tetramethylammonium, dimethylpiperidinium, and the like) cation or a
cation derived from an alkanolamine (monoethanolamine, diethanolamine, triethanolamine, and
the like);

- the products resu

- alky] sulphates of formula ROSO,M, where R represents a C,-C,, preferably C,-C,,,
alkyl or hydroxyalkyl radical, M representing a hydrogen atom or a cation with the same
25  definition as above, and their ethoxylated (EO) and/or propoxylated (PO) derivatives exhibiting
an average of 0.5 to 30, preferably of 0.5 to 10, EO and/or PO units;
- alkylamide sulphates of formula RCONHR'OSO,M, where R represents a C,-C,,,
preferably C,-C,,, alkyl radical, R' a C,-C, alkyl radical, M representing a hydrogen atom or a
cation with the same definition as above, and their ethoxylated (EO) and/or propoxylated (PO)
30  derivatives exhibiting an average of 0.5 to 60 EO and/or PO units;



15 - a Cl12-C3. al kyl group and, on average, 1.4 glucose units per rl'%'bﬁ]\l e
It Cs-Cl4 al kyl group and, on average, 1.5 glucose units per nole '--"a
Cs-C o al kyl grwopoaesei, on average, 1.6 glucose units per nOME/USONE34
respectively under the nanes d ucopon 600 EC(r), d ucopon 600 CSUP(r),

G ucopon 650 EC(r) and d ucopon 225 CSUP[¥) by Henkel. 20 Mention may

particul arly be mnmadealts asfoDeC50preferably TQAia sataratedi ord enisatufaid, fach acidsnGy-Glous
or crystalllne kall taI sili.cates of fornu XSi H20, W|th15 X
5 3.5 and 0: 53 ‘95 CBaiss. o PriipRy &F ppondary éq?‘%a ?’%g@“%ﬂ crol
particularly %ﬂﬁl&dﬁ% the Sl iblbniNed Saml liehdidd awamiealm&m-mmmmsp&h!ﬁas

a

~those described in US-A-4, 664, 83 cal i ne carhonates (bicarbonates,

sesqui car bonaﬁ@ﬁl}mﬂzﬁ N‘&?b’gﬁ"&ﬂﬁ)ﬂw ﬁWrBﬁW&F«dﬁ‘@%l ag‘ﬁ"ﬂ‘%‘ﬁ@é“%nd

of -al kal i pg}eﬁgél m,%@% | con
atons in the H%arm %F,‘SCI’IE g |°n EP—A—488 868 an etraborat es

or borate pre(alkwmcesmd\mmhatmrlmgyeqhamarbm&sy be made, anong sol ubl e

organic build te

(et hane-1 - hyd?ﬂbex &1 W”ﬂﬁ%%ﬁ%i@%’lﬂ“‘sﬁ?"?’ L%EPEW?&&?%nw& pﬁos sHonat es,
and the like) amhdﬁth\/rMB Vﬂxﬁﬂ/l?lwﬂnedﬁm,/ Usmum;demf 12ta:u-amctludm:mne:swh,ubl e
salts of carbo rs or o] oI such, .as er - sol e salts
of pol ycar boxﬁi‘h’ﬁ 8 e ar“nﬁsées’(ﬂ“t °é“' d%? 2%

100, 000 obteai q&dn&mm@ﬂhﬁsmeﬂmbhﬁmeomeﬁmmm of et hyl enl cally
unsat urated carboxylic acids, such as acrylic acid, maleic, acid

anhydride, fumaric- aoPkprolipidie sk agcrbase /i <asido AT clactpneq %tmm °ofc ' or

5 net hyl enenallﬁa,log)(&%g&mggg{dwﬂgemt icularly pol yacryl ates with a
mol ecul ar mass of the order of 2000 to 10, 000 (US- A-3,308,067) or

copol yners of Hﬂﬂdglﬁmmal e| c anhydride with a nolecular nass

of the order of 50Q.; > 1 boxyl ate ethers
9%‘1%% n&?w%%rx{%a Clive agerlls | élude thcpf'?sh Pring:

(oxydi succini c aci S sa nonosucciniC acid and its

‘salts, tart¥ate di spepixyalkylemated (muiybxjthylenated, pylyoxypropylematnd or polusixybuivlewted) at e
cthersi - ol ikt M ndlraFRhALE, Sl S ottt
nitrilotriacetrémion mdly 6&made, by way of example, of Triton X-45, X-114, X-100 or X-102, sold by
Rohm & Haas Co., or Igepal NP2 to NP17 from Rhone-Poulenc;
- polyoxyalkylenated C,-C,, aliphatic alcohols containing from 1 to 25 oxyalkylene
20  (oxyethylene or oxypropylene) units; mention may be made, by way of example, of Tergitol 15-
S-9 or Tergitol 24-L-6 NMW, sold by Union Carbide Corp., Neodol 45-9, Neodol 23-65, Neodol
45-7 or Neodol 45-4, sold by Shel] Chemical Co., Kyro EOB, sold by The Procter & Gamble
Co., Synperonic A3 to A9 from ICI, or Rhodasurf IT, DB and B from Rhéne-Poulenc;
- the products resulting from the condensation of ethylene oxide or of propylene oxide
25  with propylene glycol or ethylene glycol, with a weight-average molecular mass of the order of
2000 to 10,000, such as the Pluronics sold by BASF;
- the products resulting from the condensation of ethylene oxide or of propylene oxide
with ethylenediamine, such as the Tetronics sold by BASF;
- ethoxylated and/or propoxylated C,-C,, fatty acids containing from 5 to 25 oxyethylene

30 and/or oxypropylene units;




hydroxyethyl )nitril odiacetates); - (Cs-C,,, alkyl)succinic acids and§yhengs
salts (2-dodeceayl succi nates, |laurylsuccinates, and 15 the like); -
pol yacetal carbgodehfsefSters; - polyaspartic acid, polyglutamc acid and

their salts: - polyit des derived from the pol ycondensation BFT/YSH4fY
acid and/or of glutamc aci d - poI ycarb nmet hyl at ed derivatives of
glutamc acid(suc %EI- rb % mc acid and its
salts, in particula a‘%ﬁ acidt ey P %I‘%@gﬂﬁ"}'ﬁﬁn eueys: and -

am nophosphonat es, Ma&daﬂiﬂeﬂdnﬁhﬁxhg%ﬂ&ﬁ'ﬁi te)S For a good
I mpl enent ation of t ggqﬁntl t he said am nosi I | cone g can be chosen
from t he ani nopol yo ?I]E‘H‘Pl eéRP’S}'méSrﬁﬂi dita§Ospre it o 2, very
gener al forwbﬁculaﬁﬁmm&% ¥nd¥ni fa-daﬁ 0, 1, 2or 3
and b = 0, 1, 2 or CA, . &i 4z tez’%ﬂ@lﬁ’“}'%)’wthc:Oorl
and d= 1 of 2 R |Suw(¢m4eﬁ amhowtu(smﬂrkyalkﬁ@dlﬁbthﬁ&nﬂé ogideq | &) ,(C}-C3, NOV
2003 V\DOOl?lﬁ%x mﬁﬁ ﬁ& ere etf =0 or 1, with e =0 or |
and f 0 or ﬁ%ﬂ C %@ﬁ% ae%% d&e R synbols, which are identical or
different, r epr esaﬁkmmmﬂymcmamwﬁs%oxywwwm&s@mbadm b-
al i phatic radgﬁ%l Cc? t.ai ni ng_f“?g? 1to loﬂ@r bon atoms or a phenyl radical,
5 optionally it S*Ghylens ARKOF QFyprOPYlencmEs; A synbol s, whi ch
are identical or d-ltﬁdﬂk}&ﬁ&]yglf/dbﬁﬂﬁﬁﬂﬁﬁh@nﬁébﬂlﬁﬁéﬁby%ﬁ&ﬂ%ﬁ%&fo?é&fnbﬂ:rbéméﬁr
guat erni z onded to the silicon via an Si
 crealpsof s iy e ale 5.
synbol s, [ Y8 i08 gieese anthrimary fagy aleeh oly dHF-AsHH8,865, ’dSrAGiStﬁiﬁﬁt EBred
group; 10 - ammﬁmﬁtlﬂw 20d 8¢ fike) MRKibiEin & '
containing froml to 12 ? Eat‘e-@;mﬁr@ﬂ}aﬁly%‘-@ Ml&gup&da
mean number of glucose units of the order of 0.5 to 3, preferably of the order of 1.1 to 1.8, per
mole of alkylpolyglycoside (APG); mention may in particular be made of those exhibiting:
-a C,-C,, alkyl group and, on average, 1.4 glucose units per mole
15 - aC,;-C,, alkyl group and, on average, 1.4 glucose units per mole
—aC,-C,, alkyl group and, on average, 1.5 glucose units per mole
- aCy-Cy, alkyl group and, on average, 1.6 glucose units per mole
sold respectively under the names Glucopon 600 EC®, Glucopon 600 CSUP®, Glucopon 650
EC® and Glucopon 225 CSUP® by Henkel.
20 Mention may particularly be made, among soluble inorganic builders (B), of:
- amorphous or crystalline alkali metal silicates of formula xSiQ,sM,0eyH,0, with 1 <
x 5 3.5 and 0 < y/ (x+1+y) < 0.5, where M is an alkali metal and very particularly sodium,
including lamellar alkali metal silicates, such as those described in US-A-4,664,839;
- alkaline carbonates (bicarbonates, sesquicarbonates);
25 - cogranules of hydrated alkali metal silicates and of alkali metal carbonates (sodium or
potassium) which are rich in silicon atoms in the Q2 or Q3 form, described in EP-A-488,868; and
- tetraborates or borate precursors.
Mention may particularly be made, among soluble organic builders (B), of:
-water-soluble  polyphosphonates (ethane-1-hydroxy-1,1-diphosphonates, salts of
30  methyienediphosphonates, and the like);




carbon atons, preferably from3 to 6 carbon atons, very particul arInygV 002
carbon atons; - an OCOR finttional group, where R represents an al kyl
group contai ni ngwdooomsed tr 12 carbon atons, preferably | carboDos®mnesy or -
t heAsynbol . 15 The am nopol yor ganosi | oxanes (APS) preferably conprise units
of formula (1), (II) (Ir1) and optional 31 (1V), where - in the units of
formula (1), a - awer-soBibkersaltsnf Tarbox@T palynsensbr copolyinerd) Such 8¢ the wafer-fohibiadaRs

% ko MR ??%{do&%ﬁ%’m@? eV < rplsgni s ofBoedes of 200y 3”’” Shned by °
contai ni ng T 1 olyhetisarifn 6XopindHcAiH of Ui ilkall ik fruiod cdibiny %a%wt ed

or interrupte Eﬁl one or. nore nitrogen or oxygen at ons, - the |
synmbol s, whi checis Balcigaidios anhydsides fmasie arid, itapanis asids mesacomc aciy cltracamcawtyr or ‘

hydr oxyal Kyd  Gisgibier:ilof Bliflnd cgg},am&ﬁu%%ogaayﬁ& g-ftﬂqm&ﬁﬁlfmm.eo

to 6 carbon atons, -- an am noal grou refer primary am noa yI
group, the al kqﬂZOQj)rtngAOQOf(IM wos,wmommmmhmm@fmcmmemm
preferablyfr 30 optionally |
substituted an I'n ?g%aor I@}%%&ﬁggpﬁ{oomsg@og%}pxn%% en and/ or oxygen atom

the said 1 5 NO\/ Zgﬁﬂymﬁﬂmaﬁ&i(ﬁ%dd&mﬁdﬁiMmkﬂ&,mmmcwdm
optionally bel?s uat er nj.zed, forﬂmﬁ r%ﬁs by a hydrohalic acid or an al kyl

or aryl halide" g%l%wgfﬂ’ﬁ“dlr’r’"ﬁﬁﬂ" vy be made, as exanple of A synbol,

of those ofgfornul aﬁydmmmyh{e%?w% X; -(CH2)3N(CH3) 2, /

- ( CHZ} W CH3) 2( C1X37) . X - ( CH2) 3NHCH2 CH2NH2;
- citric acid and its salts, mellitic acid, succinic acid and their salts;

- salts of polyacetic acids (ethylenediaminetetraacetates, nitrilotriacetates, N-(2-
hydroxyethyDnitrilodiacetates);
- (C5-Cy alkyl)succinic acids and their salts (2-dodeca1ylsuccma‘tn laurylsuccinates, and
15  thelike);
- polyacetal carboxylic esters;
- polyaspartic acid, polyglutamic acid and their salts;
- polyimides derived from the polycondensation of aspartic acid and/or of glutamic acid;
- polycarboxymethylated derivatives of glutamic acid (such as N,N-
20  bis(carboxymethyl)giutamic acid and its salts, in particular the sodium salt) or of other amino
acids; and
- aminophosphonates, such as nitrilotris(methylenephosphonate)s.
For a good implementation of the invention, the said aminosilicone (AS) can be chosen

from the aminopolyorganosiloxanes (APS) comprising siloxane units of general formuiae:
25 R'B,SiO sy d,
where atb =3, witha=0,1,20r3andb=0,1,20r 3
RASOuqy @),
wherec+d =2, withc=0orlandd=1o0r2
R',Si0,, (HI) and optionally
30 R' ASiOq 40 vy,




-(C H2}, N(CH2CH2OH) 2 ; and - ( CH2) 3N( CH2CH2NHA.  Among t hese, the prefled NOW2003
formul ae are: -(CH2), NH2 , - (CH2)3NHCH2CH, NH2 and - ( CH2) 3N( CH2CH2NHR) 2. 10

The R synbol p y represent nmethyl, ethyl, vinyl, phenyl

trifluoropropyl R‘gtﬁhg@gnopr opyl groups. It very particularly FRIMEs the

met hyl group (at |east predomnantly). T g%B synbol preferably represents
Mgl

an OR group where ntains froml to 6 fhon atons, very particularly 4
carbon atons, or t egge&ﬁn@%ﬂ’wé'égg i é’r\}ery preferably a nethyl or

but oxy group. ilwhithéormmdagosi | i cone is preferably at |east substantially
linear. It is very preferaply linear, that is to say does not contain
units of fornula (TR Symbolh whighax identical or Hidferent; sepsegent gsitwaied ar unsametedy f

the o der of 448 Suonahis ekl 3F1 8 et 0%k Brcih 0801 For

a good inplenmentation of the invention, tHe am nosi ones
- ani nopol yorgarRgtionaly sibstitutedefluers or exahé oopsi n t hei r chain, per total of 100

si.licon atons, fropn 0 t.o .50 referably fromO0.3 tp 10, ve )
particularly from gh’g%g E,I&a%m%noar?ilaﬁ% i°5ﬁig¥ﬂtemq“f%mm’mm e
i nor gani ¢ bui loteuatermized antioh growpisdnksd to ehepsilizer Mia ah SiC bohd@ | | M ted anount, in
order not to excegch}tﬂe | evel .of |ess ,%aan 20% of insol ubl e inorganic
material defined abdte SYRPR SiH Igentcal 98 WEFPRs®e adj uvants, of
crystal line or anmor @ fundional godpiosi | i cates of al kali metals (sodium or
pot assi urr)l or of ammonium such as zeolites A, P, X and the |like. The

det er gent Qonposi t T 8hORmrtignalierqupnwhare R cenresents an sikylrgioupcontaidingifos 1 fool2

powder det er gaBbn K6HE 'f&.gmpﬁ.o BRe q,glq,i ,EEHB%I 'Q% Lents are as
follows. 1 5 NOv 2003 Rgd oonl _sinn PCT/ %goﬁ%l éﬁtl ong'l "l Rel ease
Agents Additional s&kPCOR' fmetionalgroups whery Rbrepresentsi ad atkyl growgpnmommainingdffoni he-
order of 0.0113Q%, f e order of 0.1 to 5% and very

37 Shon AL Biehainty S barbolfnSib

particularly of the or y wel ght. Typical such agents include
any of the foll ow nthe A symbol

15 The aminopolyorganosiloxanes (APS) preferably comprise units of formula (I), (II), (IIT)
and optionally (TV), where
—~ in the units of formula (I),a=1,2or3and b=0or 1 and
— in the units of formula (If),c=1andd=1.
The A symbol is preferably an amino group of formula
20 -R:-N(R*NRY)
where
— the R? symbol represents an alkylene group containing from 2 to 6 carbon atoms, which
group is optionally substituted or interrupted by one or more nitrogen or oxygen atoms,
~ the R® and R* symbols, which are identical or different, represent
25 -H,

— an alky! or hydroxyalky] group containing from 1 to 12 carbon atoms, preferably from
I to 6 carbon atoms,

— an aminoalkyl group, preferably a primary aminoalkyl group, the alkyl group of which
contains from 1 to 12 carbon atoms, preferably from 1 to 6 carbon atoms, which group is
30  optionally substituted and/or interrupted by at least one nitrogen and/or oxygen atom, the said




5 - cellulose derivatives, such as cellul ose hydroxyethers, 15 NOV 2003
nmet hyl cel | ul ose, ethyl cellul ose, hydroxypropyl nethylcellul ose or

hydr oxybutyl netwgbeasdiul ose; - poly(vinyl esters grafted ontrRETaSbadeyl ene
. stens, such as poly(vinyl acetate)s grafted onto pol yoxyethyl ene stens
(EP-A-219,048); - polyvinyl alcohols; 10 -12Bol yester copol yners based on

et hyl ene t er epimtihagateopioddllyrbeing qpatéraized, fererqpildiny oliyerohakit acjiiocdrun xlkgtonywydne
terephthal ate uni.ts, with an ethyl ene terephthal ate and/ or propyl ene
terepht hal ate ltaﬁ er of units)/polyoxyethyl ene terephthal ate (nunber of

units) nolar rati oMéntion Ry Pirfi@ilarBibe flall), ab exahiplelof ANyRIEL 8fthdseQF fomifladr der
of 1/1 to 9/1, the @zﬁﬁﬁet hyi ene terephthal ates exhibiting

pol yoxyet hyl ene uni ng a nmol ecul ar WEEMWNHgTXt he order of 15 300 to

5000, prefegably of hen r of 600 to 50 N 9y %30,

US- A- 3, 893, 929, US(- A—lff, %?%96, Us- A- 4, 70@?{8%7 anﬁﬁggﬁﬂ? %,’770, 666); -

sul phonat ed pol yest-6H . NHEEEHNNH,0bt ai ned SHMNGHREHOHRpandf an ol i gomer

derived from ethox | cohol, fromdinmethyl t ephthal ate and
oA,

froml, 2-propanedi ol from1l to 4 sul phonate groups
(US- A- 4,968, 451) ; Zimengplmsy, ¢l preferaifomularae:based on propyl ene

terephthal ate and p th al at ' Lch are optionally
sul phonat ed or car 5&%@?&%&%@@% ’(@%ﬂzbﬁ%l units

(US-A-4,7110730) orThe'i sgmdbll prefetablyrepreieftimedyly @Gy e vingl, iptery ift

isr6propia logd
by al kyl pol yet hox m ups (US-A-4, 702, 857) or._ anioni c sul phopol yet hox
(Us- A-4, 721, 58@)‘“"%?!’ %E‘PEWO‘S&F’WIP%?WEP Fé@dyﬂ@flmﬁa‘%ﬂﬁm%ﬂéf ed
pol yesters with a nihe@Csyindbl proreebyrepr@ssts bOR gifdp GBEke RODLAAIN B&nd 1 B9 Brbon

diester of terephthalic acid, isophthalic acid, a diester of -

sul phoi sopht ha¥PRs. ¥erypagticylagly dicasbon atams, 95 the A gymehol. dibp B symbolyis yery prefepghly a
95/ 32997); - pﬁlﬁ)&ﬁs&.%{,ﬁg} {qgt hanes obtai ned by reaction of a polyester

wi th a nunber-avefage nolecular mass of 300 to 4000, obtained from adipic
aci d and/ o3t er ephthglaminosidicenedspieiorablya0least sylistantially flindan It is veryipreferahly linedt,ol |,

PCT/ USobr 14314018 ) e hiofitl BAUPATITTYY IR ook St e o0
mass of 600- 40®@ssaxfthearded of 2000 1aF(5000, gréderablydf 88 4rdeO) 3000 to 30,000.
For a good implementation of the invention, the aminosilicones (AS) or the
aminopolyorganosiloxanes (APS) can exhibit in their chain, per total of 100 silicon atoms, from
20 0.1 to 50, preferably from 0.3 to 10, very particularly from (.5 to 5, aminofunctionalized silicon
atoms. '
Insoluble inorganic builders can additionally be present but in a limited amount, in order
not to exceed the level of less than 20% of insoluble inorganic material defined above.
Mention may be made, among these adjuvants, of crystalline or amorphous
25  aluminosilicates of alkali metals (sodium or potassium) or of ammonium, such as zeolites A, P,
X, and the like.
The detergent compositions can additionally comprise standard additives for powder

detergent compositions. Typical such additional ingredients are as follows.




Anti - Redeposition Agents Anti-redeposition agents nmay be provided i N 5 NOY 2003
anounts of approximately 0.01-10% by weight 5 for a powder detergent
conposi tion andv@éoagr oxi mately 0.01-5% by wei ght for a |i GideRisodiabRr 9eNt
conposition. Typical such agents include any of the follow ng: ethoxyl ated
nmonoam nes or pol yam nes or ethoxyl ated apyne pol ymers (US-A-4,597, 898,

EP- A- 011, 984) Addi@di Tedldavd Agdnisul 0se; to - sul phonated pol yester

ol i gomers obtai ned by condensation of isophthalic acid, dinethyl

sul phosucci nat e adiditiosalisoil eleaseyigprts may bRproviied FeamaB)s: of alvecorder of 0.01-10%,

pol yvi nyl pyr r @bl SRSt [ | hi, n ts r ovi ded

I n an anount Ig%.appro%enogécg?’)?/&g?‘g?@%ﬁ/? &gﬁ?‘g‘?@ﬁ%gﬂﬁgg@%ﬁiﬁeﬂyﬁéﬂ% ght
of the said pbimelsudkagentyanciude emppafshe folowingiypi cal such agents include any
of the fold ow ng: s .perborates, such sodi um per bor at e nonohydrat e or

t et r ahydr aét e; per°5|>l<'§/hg fat & V‘&*’oﬂ‘ﬁﬁﬁﬁ&%‘ﬁ‘?‘?&g‘#’ﬁ@e@&ﬁi E’ﬁ‘SX]&?l[ir’g‘?f&t yleellulose,

per oxohydrat e, pydiokasepydinethylpaluse byiidmixsbut nethylhhliegen peroxi de, sodi um
per oxi de or sodi un@ger - percarboxylic acids and their salts

ul phate; 20 1
(known as "percaP8 ﬂ?’é?‘?‘,sm%? leng; fiemprsreh A8 Ol IRl 19agteie)s grafted

hexahydrat e, magwat pafoNRiR/ide ehoaa.RO1G8ade, 4- nonyl ami no- 4-
oxoperoxybutyric acid, 6-nonyl am no-6-oxoperoxycaproic acid,
di per oxydodecare®Pllanylalepkplsiper oxysucci ni ¢ aci d nonyl ami de or

act vat or gener atr aoertabdymdl o8l G IRt QBB b5 plbcyikof cr B
aci d; mention naypolyexyethylene Aerephthalatreunitsawith wotetytene ¢drephthalate and/or propylene
oL o ! AL oAb SR GRS e o i) moe
pent acet yl gi ucos e3tionf theaodetr 9fl 1/10c6 dYE, prefierably bfthd driet of 1/1 o MDvhe3RBBxyePlene
provi ded 1 n an afGTRCBIe SEB A IRAPR G ros S8 F3Vpl Yo N Toet S ARG
agents i ntd ude ar3g0 e5G00irefeably 6f the bideP&IH00 tP50000KIANS,H5SBIOBELAL3 8H310AT i C
: US-A-4,116,896, US-A-4,702,857 and US-A-4,770,666);
- sulphonated polyester oligomers, obtained by sulphonation of an oligomer derived from
ethoxylated ally] alcohol, from dimethy] terephthalate and from 1,2-propanediol, exhibiting
from 1 to 4 sulphonate groups (US-A-4,968,451);
20 - polyester copolymers based on propylene terephthalate and polyoxyethylene terephthalate
units which are optionally sulphonated or carboxylated and terminated by ethyl or methy]
units (US-A-4,711,730) or optionally sulphonated polyester oligomers terminated by
alkylpolyethoxy groups (US-A-4,702,857) or anionic sulphopolyethoxy (US-A-4,721,580)
or sulphoaroyl (US-A-4,877,896) groups; '
25 - sulphonated polyesters with a molecular mass of less than 20,000, obtained from a diester
of terephthalic acid, isophthalic acid, a diester of sulphoisophthalic acid and a diol, in
particular ethylene glycol (WO 95/32997);
- polyesterpolyurethanes obtained by reaction of a polyester with a number-average
molecular mass of 300 to 4000, obtained from adipic acid and/or terephthalic acid and/or

30 sulphoisophthalic acid and a diol, with a prepolymer containing end isocyanate groups




aci d, cinnamc acid, azoles, nethinecyanines, thiophenes, and the 1i3k&V 203
Foam sant A is Foam suppressant agents may be provided in anounts which
can range up to VO8®sMwei ght. Typical such agents include aRETHS0014H4
following: - C o0-C2,, fatty nonocarboxylic acids or their alkali netal,
ammoni um or al kanol arnine salts or fattyldtid triglycerides; 10 -

sat urated or unsatbtemed dromy pipshéethdencagiyes)icwite 3 mpleendari wassrof 04098 yandi &
hydr ocar bons, sucly. tad fal vaxes; - N-al kyl am notri azines; -
nonost ear vyl phospﬁéll es or (?ﬁijor‘?oié]?ae‘%gﬂ’\ﬁal cohol phosphates; and -

pol yor ganosi | ckmtihRedepdsitioprAgentsi ns, optionally conbined with silica

D5 006 oy s RSB ol ety e SRR B o PRRY bt
mont mor i | | o9 tfor apowtardetefyett conppsitibd Snd oftdppivkimatelyz ¥.0BS% By wlaighp Fo?\al kel | n

an anmount which can range . up to 5 by weight, preferably 20 of the order
of 0.05-3 g, @fﬂ%{%ﬁ%mﬁﬂ&ﬂ”‘gﬁ@m&éﬁ#%ﬁﬁ@gif?llomswypi cal enzymes
are proteases, amghds@sied hbrdasfies hebin&S SthOuyRAK QNP B etsldT SN -3,55R8H81 39,
S A 101, 457, Lo o B S B S
ot her additives ndP-4@1bP8M0f the foll owing: 25 - al cohols (nethanol,

et hanol , propanal ,..i Eﬁ.@&g propanedi ol , ethylene glycol or glycerol);
- buffer agents orcmil‘blﬁﬁ?&er , fs?"ll'}?:ﬁ*el as sodi um sul phate or al kaline earth netal

carbonat esl®r  bi culphawtd pelyesten dligonpirsohtained by torsledd@NorDG RS pNRIBOLid] Sigicthyl
T US04 12l P B B R AL 230 £ 20011 Ve
t han 20% of i nsol olyinylpgirefidones. nat eri al s defi ned above.
| Bleaching A
Bleaching agents may be provided in an amount of approximately 0.1-20%, preferably
I5  1-10%, of the weight of the said powder detergent composition. Typical such agents include any
of the following:
- perborates, such as sodium perborate monohydrate or tetrahydrate;
- peroxygenated compounds, such as sodium carbonate peroxchydrate, pyrophosphate
peroxohydrate, urea hydrogen peroxide, sodium peroxide or sodium persulphate;

20 - percarboxylic acids and their salts (known as "percarbonates”), such as magnesium
monoperoxyphthalate hexahydrate, magnesium meta-chloroperbenzoate, 4-nonylamino-4-
oxoperoxybutyric acid, 6-nonylamino-6-oxoperoxycaproic acid, diperoxydodecanedioic
acid, peroxysuccinic acid nonylamide or decyldiperoxysuccinic acid,

preferably in combination with a bleaching activator generating, in situ in the washing liquor, a

25  peroxycarboxylic acid; mention may be made, among these activators, of

tetraacetylethylenediamine, tetraacetylmethylenediamine, tetraacetylglycoluril, sodium p-
acetoxybenzenesulphonate, pentacetylgiucose, octaacetyllactose, and the like.




AGROCHEM CAL FOAMS The foam enhancers of the present invention may 3/5SM)VoR3
enployed in foans for 5 delivering agrochem cais, for exanple, herbicides,

pesticides, fun q,g,gll% , or detoxifying agents. Exanples of f r
agrochem cal s a?‘l'g |sill osed by U S. Patent Nos. 3,960, 763 to"%@pﬁ)ﬂ}& ," et
al; 5,346,699 to Tiernan, et al; 5,549, 86& é}o | wakawa; 5, 686,024 to
Dahanayake et F‘moi-es&ge 5 735,955 to Monag et al, all of which are

i ncor por at ed hwwrgy*%%ﬁerence intheir entirety. QL FIELD FOAVMS 10 The

f oam enhancers of Flhereefikeiptni ieg Bt ipfividsain BE aﬁ%ﬁﬁtodfeagpr?ﬂmfa&ﬁn@oi-?.ﬁvﬁﬁf

in
subterranean formatjon, such as oil wells. For exanple, foans are enployed

in drilling fMf&ht, Typical sieh 3cnis include ppy-decieatives of stilbers, pyrgeoling, houmarin, figeric
carbon di oxi decid RiaaRiESiO ol . P i I re disclosed by
S hat e NOSUREHBIEGIE ool A MR Batiag, hibghdley, sl ire B~ O 51 0500 Y01
to Savoly, Sat Eqam-Supuyassarkdgentsy D' Souza, et al; 5,614,473 to Dino, et al;
and 5,027,898 15 o [\@_ Egi ahl.of whieh are incorpor at herei n by
reference in thei r%en Trety. tﬁgﬁgﬁéﬁ?ﬁ(‘g V@%ﬁ’é‘rfﬁ%ﬁ?d’@@é%?%e
present i nventweight. riBypicaksuelmpgents éthide afiyosfitke followinge in fire- fighting.
;yﬁitcal fi nSEEghgg%gt arr;nar xc}lhuzcl S?ﬂg{;” U.S. Patent, Nooz. 5, 882, 541 t?
cht mann; : : °°§$° : alkalf metal, spyoniym of plkanolamine salts ¢ o
Cark et al; and écféitBaciBitiglyceride®) Hi Itz, et al, all of which are

i ncor porated her ewyéd rmﬁk%hgiﬁr ﬁgti rety. }?OAGJ;IAWREATI NG
PAPER MAKI'NG WATE P ¢, @hcyche arpmatie gt hdtanecyelici Jacte
anot her use unrel g§ l.ng. They are retention aids for retention of

r » . . . .
titani um di oxi de & i Qused for whitening paper during paper nmaking. These
retention ai ds aciN-alkylagnefinzines;s t o cause particles of titaniumdioxide to

25 coagul at e. TbeFWP%%%;%%%?%tlg%ﬁ%?% er. As a result,

water wll drain paper upon titani um di oxi de
i s deposited. Thepeolpwgaiosildaxtmeroils or mia optionallpcomWinddowithlica paticles; s di scl osed
by U. S Pay en1t§ Eﬁs. 5,665,466 to Guez et al; and 5,705,033 to GCerard, et

al, both o e incorporated herein by reference in their entirety. 1

5 NOV 2003 WO 00/ 785fRher®mih USpraviéd iftanicl8ts &%ﬁhﬁﬁﬁ@s-wﬁ&gﬁﬁ?ﬂ QfM
enhancer of the present jnvention nay be enployed with foam hard surface
such agents are clays (smectites, such as montmorillonite, hectorite or saponite);
Enzymes
Enzymes may be provided in an amount which can range up to 5 mg by weight, preferably
20 of the order of 0.05-3 mg, of active enzyme/g of detergent composition. Typical enzymes are
proteases, amylases, lipases, cellulases or peroxydases (US-A-3,553,139, US-A-4,101,457, US-
A-4,507,219 and US-A-4,261,868).
Other Additives
Typical other additives may be any of the following:
25 - alcohols (methanol, ethanol, propanol, isopropanol, propanediol, ethylene glycol or
glycerol); '
- buffer agents or fillers, such as sodium sulphate or alkaline earth metal carbonates or
bicarbonates; and

- pigments,




cleaners typically enployed with bathroom surfaces. Exanples of suqhyfipam3
cleaners are disclosed by U S. Patent Nos. 5,612,308 to Wo, et al and

5,232,632 to Wowoabrsb, i ncorporated 5 herein by r ef er ence. p&htidéiRs NSE
The polyners of the present invention are also useful in shower reinses to
make them better maintain a clean shower g prevent buil dup of undesired

deposits. Typi @rlamdiauef optibikd Eoluble offahic|a@dEiftks Bivibg 19-be RSBty YWoSited in order
5,536,452 to Black and, 5, 587,022 to Bl ack, incorporated herein 10 by

reference in tH@‘itPe’é:ﬁ?qﬁhél"y‘ of f¢ss thans20%ppf W‘P@E@%mﬁaﬁ%@ﬁﬂﬂMQ rated
by the foll ow ng exanpl es of bl ockm ﬁ@ AN Ng agents, provided

that no observations or other staterrents ma erein should be construed
tolimt the i nvent%fommﬂémemtq{éhWMMI lyay sish beiemployed inhfoars dons

Chr e Speci 1 Poarriyefiy ssfefibds. i Yebrue, RESRES ESH il G-BEBAEE RGP, <.
gglpaE eD% l\/|¥ B E oExamples cff)fqmiség: alg;ﬂmmﬁhe&e Hsclosed by U. Ppmmfmommbom
i thium ohl or| ghaly %Q% %‘rg%yﬁiﬁbg*ﬁ&%%ﬁ%ﬁ%é ‘8%‘%’&‘%“% C.

2- 20 (Dinet hy|SWMEWHnwﬂ%ﬁh6&MoMQM%MﬁM% t he

solution and allowed to polynerize for 2 At this time, 2-hydroxyethy
net hacrylate (62.47 g, 0.48 nol) is add@&‘MWactlon m xture. The

reaction isygstirredrfidfoadbniidid iof Bl d
wi th nmet hanol . Pol y( DIVKM b- HEAlfrE |°sm|%sp5&§{&end1@ti}§m?gﬂan%\g?w %ﬁoﬁérgnqu’ggnﬁ

rotary evapor avbt@'ﬁne@éomwp suchzas Py wieBs; SFor gxammle: foarps MIWMmlﬂnﬂﬂgﬂmdSThe

?G?Sﬁgﬁ;mi hyl) 1t ﬁ UWP Wsopr 0 cﬁ#ﬂ@ h%. - g‘%&g‘ﬁe‘)fgoﬁsocess % or
Maki ng Pol y( Divieihwells{Es-discladgd by U-SHp ateru Nost 515’21629{3)& MiBiahid; 506,895 th.SydanskO
QB (4176 g, 784G eSH SHos bR ED okt Hak by s, e 302 kds
15  to Naae, all of which are incorporated herein by reference in their entirety.
FIRE-FIGHTING FOAMS 7
The foam enhancer of the present invention may be employed in foams for use in fire-
fighting. Typical fire-fighting foams are disclosed in U.S. Patent Nos. 5,882,541 to Achtmann;
5,658,961 to Cox, Sr.; and 5,496,475 to Jho, et al; 5,218,021 to Clark et al; and 4,713,182 to
20  Hiltz, et al, all of which are incorporated herein by reference in their entirety.
COAGULANTS FOR TREATING PAPER MAKING WATER
The foam enhancers of the present invnetion also have another use unrelated to foaming.
They are retention aids for retention of titanium dioxide (TiQ,) used for whitening paper during
J paper making, These retention aids act as coagulants to cause particles of titanium dioxide to
25  coagulate. The coagulated particles deposit on the paper. As a result, water will drain faster
from paper upon which coagulated titanium dioxide is deposited. The use of titanium dioxide
for whitening paper is disclosed by U.S. Patent Nos. 5,665,466 to Guez et al; and 5,705,033 to
Gerard, et al, both of which are incorporated herein by reference in their entirety.



mmol ) conpl exed by 2,2'-bipyridyl (45.3 ng, 29.0 mml) (catal yst ) %Vﬂl

nmet hyl 2- bronopropionate (48.4 ng, 29.0 mmol) (initiator) are pl aé V2003

the flask. The \%%@ﬁ is heated to 90 C for 18 h. The product mxture is
an
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The product F% col ILuéct etzmgnd agg'%%]%goéa&sg%rg@ L‘& q'é‘o%‘ f’ﬂﬁ“@
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0.25 nol) 4 n.. CuCl 58 g, 58.0 nmol ) conpl exed

truli'eigtkﬁéy ene?‘ém’%“}? ‘3%

by hexarret hyI trarme I s added to the
reactor. The Smw;gmﬂmted to 90 Cfor 18 h. A polyrrer Is isolated by
di ssolving the reaction mxture in THE,and then precipitated with hexanes.
The product is collected and added to &3P} or to make a 50% sol ution

with 1,2-dich Pwahewmmng%wmmnﬁ-é-@Ap uﬂ&mldﬂmbﬂymnﬁd@@%%t 1192 ol
ﬁgl(gﬁriat?ﬂyl tri étoﬁ% &%&%Pﬁgﬁ‘pﬁ%ll&éi 5§(9|11€;(1)egﬂ %{Frﬁﬁp k) areengied te o7& o 2-
reactor. Bbe (DisettyRmiito)tBAniehab1a832616 £10.15 ok is él&&’lo\iﬂ‘é&ldn%n indaildfita 003
polymerize for 2 h. At this time, 2-hydroxyethyl methacrylate (62.47 g, 0.48 mol) is added to
the reaction mixture. The reaction is stirred for an additional 2 h. The polymerization is
quenched with methanol. Poly(DMAM-b-HEA) is isolated by removing the solvent by rotary
evaporation.
25 Example 2
Process for Making Poly(DMAM-5-HEA) - The procedure of Example 1 is repeated with the
substitution of (diphenylmethyl)lithium for lithium diisopropylamide.

Example 3
Process for Making Poly(DMAM-5-HEA-b-AA) - 2-Hydroxyethylacrylate (125.00 g, 1.08
30  mol) is placed in a flask along to make a solution with anisole (250 mL). CuBr (41.6 mg, 29.0




WO 00/ 71591 PCT/ USOQO 14314 130 isolated by dissolving the reacti onc}ng NOW00B3
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product polymer is isolated by d.lssolvmg the reaction mixture in THF and then precipitated with
hexanes. The product is collected and dried.

Example 4
15 Process for Making Poly(DMAM-5-HEA-b-Sty) - The procedure of Example 3 is repeated
with the substitution of styrene for acrylic acid.
Example §
Process for Making Poly(DMAM-5-HEA-5-Sty-b-A A) - 2-Hydroxyethylacrylate (125.00 g,
1.08 mol) is placed in a flask along to make a solution with anisole (250 mL). CuBr (41.6 mg,
20 29.0 mmol) complexed by 2,2’-bipyridyl (45.3 mg, 29.0 mmol) (catalyst ) and methyl 2-
bromopropionate (48.4 mg, 29.0 mmol) (initiator) are placed in the flask. The mixture is heated
to 90 °C for 18 h. The product mixture is dissolved in THF and precipitated with methanol. The
product is collected and added to a reactor to make a 50% solution with 1,2-dichlorobenzene.
2-(Dimethylamino)ethyl methacrylate (39.31 g, 0.25 mol) is added to the solution. CuCl (0.58
25 g, 58.0 mmol) complexed by hexamethyltriethylenetetramine (1.34 g, 58.0 mmol) is added to the
reactor. The mixture is heated to 90 °C for 18 h. A polymer is isolated by dissolving the reaction
mixture in THF and then precipitated with hexanes. The product is collected and added to a
reactor to make a 50% solution with 1,2-dichlorobenzene. Styrene (4.28 g, 41.1 mmol) is added
to the solution. CuCl {0.58 g, 58.0 mmol) complexed by hexamethyltriethylenetetramine (1.34
30 g, 58.0 mmol) is added to the reactor. The mixture is heated to 90 °C for 18 h. A polymer is
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Et hoxyl at ed Al coloabsises sold by the Shell G Co. WO 00/7159écr 1431
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Example 6
Process for Making Poly(DMAM-5-MA) - Lithium diisopropylamide (5.6 mL, 11.12 mmol,
_ 2.0 M), lithium chloride (2.35 g, 55.58 mmol) and THF (500 mL) are cooled to -78 °C. 2-
10 (Dimethylamino)ethy] methacrylate (75.47 g, 0.48 mol) is added to the solution and allowed to
polymerize for 2 h. At this time, methyl acrylate (13.77 g, 0.16 mol) is added to the reaction
mixture. The reaction is stirred for an additional 2 h. The polymerization is quenched with
methanol. Poly(DMAM-b-MA) is isolated by removing the solvent by rotary evaporation.

The following are non-limiting examples of liquid detergent compositions comprising
15 the block polymeric suds extenders according to the present invention.

20

TABLEI
weight %

Ingredients 7 8 9
C12-Cy5 Alkyl sulphate - 28.0 25.0
C12-Cy3 Alkyl (Eg 6-3) sulfate 30 - -
C12 Amine oxide 5.0 3.0 7.0
C12-C14 Betaine 3.0 - 1.0
C12-C1 4 Polyhydroxy fatty acid amide - 1.5 -
C10 Alcoho! Ethoxylate Eq | 2.0 - 4.0
Diamine 2 1.0 - 7.0
Mg2+ (as MgCly) 025 - -
Citrate (cit2K3) 0.25 - -
Block polymeric suds booster 3 1.25 2.6 0.9
Minors and water 4 balance | balance | balance
PH of a 10% aqueous solution 9 10 10

. EgEthoxylated Alcohols as sold by the Shell Oil Co.




E9 Et boxyl ated Al cohols as sold by the Shell Gl Co.
1, 3-bi s(net hyl am no) cycl ohexane. Diethyl enetriam nepentaacetate. Suitable

prot ease enzynmesyddgidfle Savi nase(r); Maxatase(r); Maxacal (r péTAvosanean
15(r); subtilisin BPN and BPN;, Protease B; Protease A, Protease D

Primse(r); Durazym(r) QOticIean(r) and 19pti mase(r); and Al calase (r). 15
5. Suitable anzlasq Eae“l'udeD krﬁ{ryl(r) Fungarryl(r) Duranyl (r);
t ases e

BAN(r), and Lo i "WD95/ 26397 and in co-pending

appl i cati on by3-NovSufiResstsiaccapding Piiersysew imsntion, geiyahly 2 6wls bogstes graceaydance
PGTNSOQ 14314 13%ith Exantplést154) hdrd Preftrably pRIGOMAM-MHEAF ) blsck pelimaerof Bample
ammoni um or wat ef-sol ubl e substituted ammoni um salts of tol uene sulfonic
aci d, napht hal ene sul fonic_acid, cumene sulfonic acid, xylene sulfonic
acid. 7. Suls Boostlesiudss pafumen dvesoethanel scesent i nvention, preferably a suds
booster in accordance 5 with Exanples 1-6, nore preferably

pol y( DMAM b- HEA) (1:3) bl ock pol ynmer of e 2. 8. Includes perfunes,

dyes, ethanol, etc. TABLE II1l 10 wei ght ngr edi ent513141516 Cl2-Cl15 Al kyl
(E1) sulfate3p0- C1 2-C 15 Alkyl (E 14; sulfat cWeBltH 0. 30 0 C12-15

Al kyl (E2.2) pulfate-_--harefitsts AMi ne oxi de¢5. @6. 0b. 081 0 [C1212C14
Bet ai ne3. 03. Of €15-EPARYF@E)Q ) SulXyT at € By 12,02 U‘l's.(d" 0 10.0

Paraffin sulfonate 200 - -

Na C7-C3 linear alkylbenzene suifonate 50 15.0 12.0

C12-C)4 Betaine 3.0 1.0 -

C12-C14 Polyhydroxy fatty acid amide 3.0 - 1.0

Cjp Alcohol Ethoxylate Eg ! - - 200

Diamine 2 1.0 - 7.0

DTPA 3 : | - 0.2 -

Mg2* (as MgCly) 1.0 - -

Ca2* (as Ca(citrate)y) - 0.5 -

Protease 4 0.01 - 0.001

Amylase 5 | - 0.001 | 0.001

Hydrotrope 6 2.0 1.5 3.0

Block polymeric suds booster 7 0.5 3.0 0.5

Minors and water 8 balance | balance | balance

pH of a 10% aqueous solution 93 8.5 11

L. Eg Ethoxylated Alcohols as sold by the Shell Oil Co.

2 1,3-bis(methylamino)cyclohexane.

3. Diethylenetriaminepentaacetate.

4 Suitable protease enzymes include Savinase®; Maxatasc®; Maxacal®; Maxapem 15®;
subtilisin BPN and BPN'; Protease B; Protease A; Proteasc D; Primase®; Durazym®;
Opticlean®;and Optimase®; and Alcalase ®.

15 5. Suitable amylase enzymes include Termamyl®, Fungamyl®; Duramyl®; BAN®: and

the amylases as described in W095/26397 and in co-pending application by Novo Nordisk

PCT/DK/96/00056.



Di am ne 21.02.04.02.0 My2+ (as Myd 2) 0. 250. 25--- Ca2+ (as 1 5NOV 2003
Ca(citrate)2)-0.4-- Block polyneric suds booster 30.51.00.755.0 M nors and
wat er 4bal anceRgl ﬂ,ﬁgﬁ?al ancebal ance pH of a 10% aqueous

solution7.47.67.47 E9 Et hoxyl ated Al cohols as sold by RS R e

Co. 2. 1, 3- d| am nopent ane sold as Dytek 32 3 Suds Booster according to

t he present ven'éd tS'yeferabli/ a suds ooster I n accordance wth

Exanpl es 1-6, ™ nor “ﬁ‘;’]’%‘f B0 [BOtagsiaNg, anmenivm®r yatgeiolblesukstipied ne 3

15 of Exanple BammOmhmcslaMsolmfsum&; acftly fisphthalehésuMonic @tid, cuMiehd Difedio 9did 133
TABLE |V PGT/ US%%, ed| ents171819 C12-Cl3 Al kyl (EO, 6-3)

sul f at e15. 010, 0 g@i% at e20.0---  Na C 12-C 13 linear al kyl benzene |
sul f onat e5. 015. 01 B&%?PWMV@QOQPMMHWWWW y é
acid anm de3. 0- - ¥ith EQarfifflesAl-6,aimomé prifehablyypob(BMAM-b-HE L)1 3) BlbckiPoRner f Example

My2+ (as MgCl 2) 3. 0-- Ca2+ (as Ca(citrate)?2)-0.5- Protease 30.1-- Anyl ase

40.02-- Li page 50,028 QIPA £ 0,3, Gl rate (o1 1263)0.65-

TABLE HI ;
10 : weight % |
Ingredients 13 14 15 16

C12-C15 Alkyl (E) sulfate - 30.0 - -

C12-Ci15 Alkyl (E} 4) sulfate 30.0 - 27.0 -

C12-Cy s Alkyl (E ) sulfate - - - 15

C12 Amine oxide 5.0 50 | 5.0 3.0

C12-C14 Betaine 3.0 3.0 - -

C10 Alcohot Ethoxylate Eg 1 : 2.0 20 | 20 2.0

Diamine 2 1.0 20 | 4.0 2.0

Mg2+ (as MgCly) 025 | 0.25 - -

Ca2* (as Ca(citrate);) - 0.4 - -

Block polymeric suds booster 3 05 [ 10 | 075 | 50

Minors and water 4 balance | balance | balance | balance

pH of a 10% aqueous solution 7.4 1.6 7.4 7.8

1. Eg Ethoxylated Alcohols as sold by the Shell Oil Co.
2. 1,3-diaminopentane sold as Dytek EP. _
3. Suds Booster according to the present invention, preferably a suds booster in accordance
with Examples 1-6, more preferably poly(DMAM-b-HEA-b-AA)(1:3:0.33) block polyme:
15 of Example 3.
4, Includes perfumes, dyes, cthanol, etc.



Bl ock pol ymeric suds booster 71.52.23.0 Mnors and water
8bal ancebal ancebal ance pH of a 10% aqueous sol ution9. 38.511 Eg Ethoxyl ated

Al cohol s as sol avaep/7152e Shel |
Sui t abl e protease enzynes include Savi nase(r);

Maxapem 156) ;
Primase(r);

BAN(r), and

Durazyn(r);

Gl Co.

subtilisin BPN and BPN ;

eABLE B

10 the amyl ases as descri be
application by Novo Nordi sk

Opticlean(r);and Optimase(r);
Sui t abl e anyl ase enzynes include Ternm

unganyl (r);
95/ 26397 and in co-pendi ng
PCT/ DK/ 96/ 00056. 5. Swight¥l e | i pase enzynes

1.3 NOV 2002

1, 3bi s( et hyl am no) cy etnuscoana4
Maxat ase(r);
Proi¥ase B; Protease A, Protease D
and Al cal ase V. 4.
Duranyl (r);

Maxacal (r);

I ncl ude Amano{P; M Li paﬁ%(-éd)emsl-' pomax(r);| Liggol ase(ls) + DQ% 4 lipolytic
enzyme vari an §> é qévc ! T dertvego—fromHtm—cot &gl nosa as
descri bed in | il rQQ' adrn On Serial INo —08/13413-%24- MY 'rhe Hum col a
| anugi nosa 1% Pataffmisnlfédaldl 4106 6. Di et hyl gneg@.0ani nepentjaacet atfe. wei ght %
1 5 NOV 2003 \\@1&}15159%%&5&9&&1&1&&@4 %.0 SUJIS 1590 teh@c ording to
t he present i pyerto—preferably—a—suads—Heoester—accardaree{wi t h
Exanpl es 1-6, iz Plﬁ?;&F!‘Fabw ool v ( DVAM b-|HEA-®- St yrldhe)|(1:8: 0. 33) of
Exanpl e 4. 8]Qip€l1uBelyhyskoxnfattisacidiamide etihana) , {et c. 5 [TABE VY
I ngredi ent s202 "éf (B0 6= 3)f surtate. -- 27.|0- Z1Cl4
Bet ai ne2. 02. 0 bié‘ %np i (@1 05 070 - - 261}
Diamine 2 1.0 — 7.0
Mg2* (as MgClp) 1.0 -~ _
Ca2* (as Ca(citrate))) - 0.5 -
Protease 3 0.1 - -
Amylase 4 - 0.02 -
Lipase 5 - - 0.025
DTPA 6 - 0.3 -
Citrate (cit2K3) 0.65 - -
Biock polymeric suds booster 7 1.5 2.2 3.0
Minors and water 8 balance | balance | balance
pH of a 10% aqueous solution 9.3 85 11
1. Eg Ethoxylated Alcohols as sold by the Shell Qil Co.
5 2 1,3-bis(methylamino)cyclohexane.
3. Suitable protease enzymes include Savinase®; Maxatase®; Maxacal®; Maxapcm 15®;
subtilisin BPN and BPN'; Protease B; Protease A; Protease D; Primase®; Durazym®;
Opticlean®;and Optimase®; and Alcalase ®.
4. Suitable amylase enzymes include Termamyl®, Fungamy!®; Duramyl®; BAN®: and
10 the amylases as described in W095/26397 and in co-pending application by Novo Nordisk
PCT/DK/96/00056.
5. Suitable lipase enzymes include Amano-P; M1 Lipase®; Lipomax®; Lipolase®: D96L
- lipolytic enzyme variant of the native lipase derived from Humicola lanuginosa as
described in US Patent Application Serial No. 08/341,826; and the Humicola lanuginosa
strain DSM 4106

15

6. Diethylenctriaminepentaacetate.



Cl2-Cl14 Pol yhydroxy fatty acid am de2.0

Citrate (cit2K3)0. 3--
wat er 8bal ancebal ancebal ance pH of a 10% qgw

Et hoxyl at ed Al,cohoks ol d t he Shel |
sol d as Dytek7EP %'ﬂjs? %‘ig’ég ﬁ?ﬁ

Maxat ase(r);

Opti mase(r);
Termanyl (r),,

Max

nd
unga

Durazym(r);

C10 Al cohol

Et hoxyl at e H9 NUV 00
11.0-2.0 Hydrotrope--5.0 Diam ne 24.02.05.0 Ca2+ (as Ca(C|trate)2) 0. 10.
Prot ease 3-0. 06@oboAryl ase 40. 005-0. 001 Li pase 5-0.001- DTP

Bl ock pol ynmeric suds booster 70.50.82.
eous solutionl1099.2 1. E9

Co. 2. 1, 3-di am nopent ane
wmmfmwaa@ssgmwﬁm
‘&%E)(anplwm gpmqaehly polp(DMAM:&s HEABFStyrid)( 15703) oPEingsis e

B, Protease A, Rotease D, Primase(r);

4314
nors and

ce

Opticlean(r);and

ﬁu(flgs) “‘l(jﬂ’?F W(%ﬂt@%lﬂg agzljase enzynes incl ude

t he anyl ases as descri bed

in W95/ 26397 and in co- pendi ng application by Novo Nordi sk
PCT/ DK/ 96/ 00056. 5. Suitable Iipase enzyggggivicl ude Amano-P; M Lipase(r);
nt of the native

15

115 NOV

Li pomax(r); Lipolase(r); D96L - lipolytic enzyne 3&rl

| i pase der i vgeftretriHri-cota—tanugi-nosa—as—uweight™ 01715

2003 PCT/ USQQ/ 14314 13%ngredisnts i bed i n UY Paztent Apfdl i clatizan Seri al

08/ 341, 826; qki2tthg AkyTi(Egka) hudatiegi nosa ftrain S 4106 6.

Di et hyl enetri TLIETE retate: 20 2.0 ~
C14 Aminc oxide 2.0 5.0 7.0
C12-C14 Polyhydroxy fatty acid amide 20 - -
C10 Alcohol Ethoxylate Eg | 1.0 - 2.0
Hydrotrope - - 5.0
Diamine 2 4.0 2.0 5.0
Ca2t (as Ca(citrate)y) - 0.1 0.1
Protease 3 - 006 | 0.1
Amylase 4 0.005 - 0.001
Lipase 3 - 0.001 -
DTPA 6 - 0.1 0.1
Citrate (cit2K3) 0.3 - -
Block polymeric suds booster 7 0.5 0.8 2.5
Minors and water 8 balance | balance | balance
pH of a 10% aqueous solution 10 9 .92

10

15

1. Eg Ethoxylated Alcohols as sold by the Shell Oil Co.

2.
3.

1,3-diaminopentane sold as Dytek EP.
Suitable protease enzymes include Savinase®; Maxatase®; Maxacal®; Maxapem 15®

No.

subtilisin BPN and BPN'; Proteasc B; Protease A: Protease D; Primase®; Durazym®;
Opticlm®;and 0ptimase®; and Alcalase ®.

Suitable amylase enzymes include Termamyl®, Fungamy!®; Duramyl®; BAN®, and

the amylases as described in W095/26397 and in co-pending application by Novo Nordisk

PCT/DK/96/00056.

Suitable lipase enzymes include Amano-P; M1 Lipase®, Lipomax®; Lipolase®; D96L

- lipolytic enzyme variant of the native lipase derived from Humicola lanuginosa as ‘




7. Suds Booster according to the present invention, preferably a suds

booster in accordance 5 with Exanples 1-6, nore preferably 13 NOV 2003
pol y( DVAMdr HEA- bw@togrisete- bAA) (1: 3: 0. 165: 0. 165) bl ock pol ynerparfusbhorpnamal e 5.
8. Includes perfunes, dyes, ethanol, etc. TABLE VI 10 wei ght %

| ngr edi ent s232425 C12-C13 Al kyl (El.4) sul 128 e33.2924.0- C 12-C 13 Al kyl

5000, e S RS Ol 6 e i

14 Ami ne oxide4.8 19%‘31 Al co
Bet ai ne-- 2. 01. 73%@‘5 #3% 470. 46 calcium citrate0.35--- Bl ock pol ymeric
suds booster 20:51. Dictiylevemieminepmtiasetdter 3bal ancebal ancebal ance pH of a 10%

aqueous sol uti on7. 4§u&73cﬁst&aEe%nﬁiélemél & irdbioh Preferit

Suds boosi o 1 n- SO ERFIFERS it POREH yﬁ@%ﬁ%%’f&%&g@%ﬂﬁr@é% fos

pol y( DVAM b- MA) ( 3blegk pelyredr offNappierS. of Exanpl e 6. 153. 1 ncl udes perfunes,
dyes, ethanol, gtc. InchdedVfumed)dyediid@yldp91 PCT/ USO0I 14314 136 TABLE VI |
2627282930 AEO. 6S' 28.8028. 8026. 0926. 0926. 09 Anm ne oxi de7. 207. 206. 506. 506. 50

TABLE VI
10 weight |
Ingredients 23 24 25 |
C12-C13 Alkyl (E) 4) sulfate 33.29 24.0 -
C12-C13 Alkyl (Eg g) sulfate - - 26.26
C12-C14 Polyhydroxy fatty acid amide 42 3.0 1.37
C14 Amine oxide A3 20 1.73
C11 Alcohol Ethoxylate Eg 1 1.0 4.0 4.56 |
C12-C14 Betaine - 2.0 173
MgCly 0.72 0.47 0.46
Calcium citrate 0.35 - -
Block polymeric suds booster 2 0.5 1.0 2.0
Minors and water 3 balance | balance | balance
pH of a 10% aqueous solution 74 7.8 7.8

i. Eg Ethoxylated Alcohols as sold by the Shell Oil Co.

2. Suds Booster according to the present invention, preferably a suds booster in accordance
with Examples 1-6, more preferably poly(DMAM-5-MA)(3:1) block polymer of Example
6.
15 3. Includes perfumes, dyes, ethanol, etc.



1 5 NOY 2003

Citric acid3.00--- Maleic acid--2.50----- Bl ock pol yneric suds
- 0. 220. 220. 200. 200. 20 booster' Sodi um Cunene 3. 303. 303. 503. 503. 50 Sul fonate
Et hanol 4086.5Q€o§gg5§06.506.50 C 10E8----3.003.003.00 C 1E3. 333.33---

D am ne0. 550. 550. >500. 50 Perfunme0. 310. 31---- \Wat er BAL. BALPEAYSOEM314BA|
Viscosity (cps 330330150330650 Qa 70F) p 0°/09.09.08.39.09.0 1: C 12-13
al kyl ethoxy sul fonate containing an aver & of 0.6 ethoxy groups. 5 2:
Cl2-C' Am ne oxide. 3: Suds Booster according to the present invention,
preferably a suds booster in accordancergrt Exanpl es 1-6, nore preferably
pol y( DVAM b- HEA) (1:3) bl ock polymer of Exanple 1. 4: d i AlKkyl

et hoxyl at ed SRt ot haxy groupns  5- 1 3

bi s( et hyl anilae)-cycl ahekane20 10 |6: 210 Allkyl 28t hokyl a2®d shr f a3 ant

cont ai ni ng 8 |&E0ESy groups. 2880 1) 3 %8 ang dicdMPne] 26.09 26.00
Amine oxide’ 7.20 7.20 6.50 6.50 6.50
Citric acid 3.00 — — — —
Maleic acid — 2.50 — — —
Block 022 0.22 0.20 0.20 0.20
polymeric suds
booster® _
Sodium 3.30 330 3.50 3.50 3.50
Cumene
Sulfonate
Ethano] 40B 6.50 6.50 6.50 6.50 6.50
C10E8 a—— —— 3.00 3.00 3.00
C11E9* 3.33 3.33 — —_ —
Diamine’ 0.55 0.55 0.50 0.50 0.50
Perfume 0.31 0.31 — —— —_
Water BAL. BAL. BAL. BAL. BAL.
Viscosity (cps 330 330 150 330 650
pH @ 10% 9.0 9.0 8.3 9.0 9.0

1: C12-13 alkyl ethoxy sulfonate containing an average of 0.6 cthoxy groups.
5 2:C,-C,, Amine oxide.
3: Suds Booster according to the present invention, preferably a suds booster in accordance with
Examples 1-6, more preferably poly(DMAM-5-HEA) (1:3) block polymer of Example 1.

4: C11 Alkyl ethoxylated surfactant containing 9 ethoxy groups.
5: 1,3 bis(methylamine)-cyclohexane.

10 6: C10 Alkyt ethoxylated surfactant containing 8 ethoxy groups.
7: 1,3 pentane diamine.



1 5 NOV 2003 WD 00/ 71591 PCTI US00/ 14314 137 TABLE VI 1|
AEO. 652626262626 Am ne oxi de6.56.57.57.57.5 CGtric acid3.0-2.5-3.0 Maleic
aci d-2.5-3. 0- CiWdaassé 54.54.5 Di ami ne0. 50. 51. 2501. 25 Di am negfl0dookrng k

pol yneric 00. 20.50.50.5 suds booster’

Et hanol 88888 pHI999810 5 1: C12-13 al kyl

average of 0.6 ethoxy groups.

according to the present

W th
Exanpl e 1.
gr oups.

10 5:
surfactant co

10

15

4: C 11 Al kyl

i nventi on,
Exanpl es 1-6, nore preferably pol JABMA

3132333435

13 NOV 2003

Sodi um cunene 3.53. 5222 sul phonate

etfgxy sul fonate contai ning an

2. Cl2-Cl4 Am ne oxi de.
pr ef er abl

a suds booster
-HEA) (1:3) bl ock polymer of

3: Suds Boost er

i n accordance

et hoxyl ated surfactant contai ning 9 ethoxy

1, d pl s(metnyl agi ne)-CygtoneRangs 0.1 C JM Al ﬁ no
m.ﬂsulg -8t :'UAZG grgqtPSag =14 fiépt:n aut-26uLi T e 15

Amine oxide* 6.5 6.5 7.5 7.5 75

Citric acid 30 - 25 - 30

Maleic acid - 2.5 - 3.0 -

C10E8® 3 3 4.5 4.5 4.5

Diamine’ 0.5 0.5 1.25 1.25

Diamine’ 0 0 0 1

Block polymeric 0 0.2 0.5 05 0.5

suds booster®

Sodium cumene 35 3.5 2 2 2

sulphonate

Ethanol 8 8 8 8 8

pH 9 9 9 8 10

1: C12-13 alkyl ethoxy sulfonate containing an average of 0.6 ethoxy groups.
2: C,,-C,, Amine oxide.
3: Suds Booster according to the present invention, preferably a suds booster in accordance with
Examples 1-6, more preferably poly(DMAM-4-HEA) (1:3) block polymer of Example 1.
4: C11 Alkyl ethoxylated surfactant containing 9 ethoxy groups.
5: 1,3 bis(methylamine)-cyclohexane.
6: C10 Alkyl ethoxylated surfactant containing 8 ethoxy groups.
7: 1,3 pentane diamine.

| at ed




1 5 NOV 2003 CLAIMS 138 1. A block pol ymer suds stabilizer conprising:3NI%H2003

one 6r nore cationic group-containing units; and ii) one or nore

addi tional building block units; provided that the bl ock polynmer has an
average cationic charge density of about 5 or less units per 100 daltons
nmol ecul ar wei ght at a pH of from aboul3% to about 12, said one or nore
addi tional building block units selected fromthe group consisting of one
or nore udLAEMEavi ng one or nore hydroxyl groups, provided that said

pol yner has a Hydroxyl G oup Density of about 0.5 or |ess, and one or nore
units having one or nore hydrophobe groups selected fromthe group

consi sting of non- hy $Rx\HolBRQUREs statiRFrCBpASing: 9r OUPS, non-anionic
groups, non-carbonyl groups, and/or non-H bonding groups; wherein said

bl ock polynerlbnen©ﬁrmmﬁsm@anmdmmn>gmmmpmg@nﬂamndng units conprises a

cationic unit the for wherein each of R, R2 and R3
are mdependerH 9“%8’iQSEC%d%}Oﬁ‘H@I'@%HB%k'LIB%ng sting of hydrogen, Cl to C6
al kyl', and m xgroviged tHaetRMlockTpolsméreias Gh adethfOBationR cHAFRURNGONST souing Of

substltut ed or unsubstituted, saturated or unsaturated, |inear or branched

radi cal s Sel kess weits pasrh00Hlalignomplesnlas weighh gt @ PHaofkiyom abpet b0 Riaut 135y |
| karyl , k f onat
v s Y mo NSRRIt ek Sl L Ep B EBunc 0Pt onat O

car bamat eone@amineX yihitchavimg omestrasdekndyoxyt gfﬁup@,lpsoaaeﬂ thak $did gslyhh:eh@sof Zis
sel ected fromthe group consisting of. -(CH2 - (CH2- CH=CH) -
- ( CH2- CHA-plydroxylc3 @'@nﬁm aﬁvmq émdc@)an wefﬂwpm Baits hayingene oR4 and

R5 are sgj erlgg%‘g_ﬂhgﬂ% EF@RB rsﬂ@&e&m e %l‘glé]? fcoﬁgf& quéfrm&l yl and

m xt ures t i nteger selec roma out Ais
NR6R7 or noNRGRFHE gvngrsenon-esiohicqdroi, n&r-canbdnRogrouyse anqtioeaemﬂ-bcardmg
i ndependent II}/ sel ected from
groups,
wherein said block polymer one or more cationic group-containing units

comprises a cationic unit of the formula:

T
o g

wherein each of R', R* and R® are independently selected from the group
consisting of hydrogen, C, to Cs alkyl, and mixtures thereof, T is selected from the
group consisting of substituted or unsubstituted, saturated or unsaturated, linear or
branched radicals selected from the group consisting of alkyl, cycloalkyl, aryl, alkaryl,
aralkyl, heterocyclic ring, silyl, nitro, halo, cyano, sulfonato, alkoxy, keto, ester, ether,
carbonyl, amido, amino, glycidyl, carbanato, carbamate, carboxylic, and carboalkoxy
radicals and mixtures thereof, Z is selected from the group consisting of: -(CHy)-, -
(CH;-CH=CH)-, -(CH,-CHOH)-, -(CH,-CHNR®)-, -(CH,-CHR’-0)- and mixtures
thereof; R* and R’ are selected from the group consisting of hydrogen, C; to C¢ alkyl
and mixtures thereof; z is an integer selected from about 0 to about 12; A is NR°R or

NR®R'R® wherein each of R®, R” and R®, when present, are independently selected from



1 5 NOV 2003 139 the group consisting of H Cl1-C8 |inear or branched &l kXxdv 2003
Aal kykeneoxy having the formula: -(R90)yR10 wherein RO is C2-C4 |linear or
branched al kyl ene, and m xtures thereof; RIOis hydrogen, C 1-C4 al kyl,

and m xtures thereof; and y is from1l to about 10; and wherein said bl ock

pol ymer has an average nol ecul ar wei ghi% of from about 35,000 to about

750, 000 daltons. 2. The bl ock polyner according to Claim1l1l wherein said

bl ock pol feBiroud)aensifting it HO€ 1004 ¢hrosr BRhaH Akyll AR havin@QRe t O
about 500, g% al tons. 23. Tgellgl?%ck pol yrer accor%ll ng(rﬂo %Htai m 198\heer ein
sai d bl oclormpolayner has an average nol ecul ar wei ght of from about 35,000 to
about 300, 000 daltons. 4. The bl ock polynmer according to Caim2 wherein
sai d bl ock polymer has a Hydroxyl G oup Density of from about 0.0001 to
about 0.4, 5. The bl ock polyner accordj tﬁl@' aim1l, wherein said polyner
further conprises a nenber of the grot}{)g)c)éi sisting of: v) units capabl e of
havi ng an anionic charge at a pH of fromabout 4 to about 12; vi) units

capabl e of having .an.g@ni onic charge, an ationic charge at a of from
about 4 to abo‘i‘.’xlﬁeg lﬁrh%}si 2-(rdi lingameR by qwgﬂ@w eangt mé?itbﬁséherﬁ‘qubﬁﬁgb%ut 4 to

about 12;, and _Vviii i xtures. of upits.(v), .(yi), (Vii aind  (viii). 6. The
bl ock polfi?’ﬁ'é(?ge &b‘%%ﬂ@%&ﬁ%&mé%ﬁléfff)%il 1pl(51 Zﬁbﬁé?l(g\?gﬁiage cationic
charge densit es: 5.1 o about its.per 0 _dal t ons
nol ecul ar wei &%é‘gﬁ %lc{okﬁg% @%?rolzﬁgt%] %B%Q © Tﬂ?ecﬁpa% Vﬁtﬁﬁz‘ﬁ%@m}l %25 7. The
bl ock pol3san0 taabewtdiso@oddaltdmsi m 11, wherein said polymer has an average
nol ecul ar wei ght of from about 35,000 to about 300, 000 dal t ons.
2. The block polymer according to Claim 1 wherein said block polymer
has an average molecular weight of from about 35,000 to about 500,000 daltons.

3. The block polymer according to Claim 1 wherein said block polymer
has an average molecular weight of from about 35,000 to about 300,000 daltons.

4. The block polymer according to Claim 2 wherein said block polymer
has a Hydroxyl Group Density of from about 0.0001 to about 0.4.

5. The block polymer according to Claim 1, wherein said polymer further
comprises a member of the group consisting of:
V) units capable of having an anionic charge at a pH of from about
4 to about 12;
vi) units capable of having an anionic charge and a cationic charge
at a pH of from about 4 to about 12;
vil)  units having no charge at a pH of from about 4 to about 12; and

viii)  mixtures of units (v), (vi), (vii), and (viii).

6. The block polymer according to Claim 5, wherein said polymer average
cationic charge density ranges from about 0.05 to about 5 units per 100 daltons

molecular weight at a pH of about 4 to about 12.



8. The bl ock polynmer according to C aim 12, wherein said block pol ymedq 5 N&s7003

.an average nol ecul ar wei ght of from about 35,000 to about 300, 000 dal tons.
9. The bl ock polynmer according to daim1l, wherein said bl ock polyner
conprises a cationic unit of the fornmula selected fromthe group consisting
of. J ~ Op~/N O-p-11~ /N O:~ NHHON'' | 0-1~ NH2 - HC H 15NOv1003
141 N / \ CH2 CH2 CH3 CH3 CH3\ N (CH2CH20)3 OO0 NfCH2)P O C H3~ 10. The

bl ock pol ymer accor ThaglotR pblyaiinatcomiap & matzh;eublvﬂﬁkel@@émrﬁar méiQﬁPEihses a
menber selected fromthe I‘OLtl‘p consi sting of ---(-CH2C ECOC0 OH
CH2 CH2 aygrage molecular welglgt of from about 35,000 to about 300,000 daltons.

8. The block polymer according to Claim 12, wherein said block polymer
has an average molecular weight of from about 35,000 to about 300,000 daltons.

9. The block polymer according to Claim 1, wherein said block polymer

comprises a cationic unit of the formula selected from the group consisting of:

|
/E\E N
0 O/Q
N
ﬁ/\\/\ I;‘/

OF SN TN NH, H
H
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[\ CH3 CH3 15NOv20 3 142 y H3
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10.  The block polymer according to Claim 1 wherein the block polymer

comprises a member selected from the group consisting of:
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142
Hj
) { ~
o b
C= ?=O
0 0
|
i i
CH—RI
o .
! OH
S\
ch, CH; ]
R
{ ~ \ { 3\
T T U CHCH7
¢= AN
o aiy
(IIHz CH,—CH,
[
o
N
CH3 CH3 .
Iy
L CH,C) { cH,cH
\ 2| Jmx \ V2 nx
0
9
g
o N
N
AN




| 144 wherein R is selected fromH and CH3; R2 is selected fromH and $@¥)V 2003
X represents the total nunber of nononer units wthin the bl ock pol yner;

m n, o, p, g whhen present, represent the nole ratio of their respective
nononeric units in a given block polyner where at |east two different
nmonomeric units are present in the bl &k polymer. 11. A bl ock pol ymer suds
stabilizer conprising at least a first honopolyneric unit conprising a
series of first cationic nonomeri ¢Hgnits and at | east a second

honpol yneric unit conprising serli s of segond pohymeric units, at |east
said first mononeric units caRdoil 'éﬁﬁﬁﬁVTﬁg“QHb Haﬁﬁic charge at a pH of
fromabout 4 to about 12; providegtpat said pol yner has an average
cationic charge density from about| 0.05 to abou units per 100 dal tons
nol ecul ar wei ght at a pH of fron1§bout 4 to aboup 12, wherein said second
polymeric units are selected fromdgdye group congé ting of one or nore
units having one or nore hydroxyl Igroups, provi 3that said polyner has a
Hydr oxyl Group Density of about 0.8%20r |ess, and one or nore units having
one or nore hydrophobe groups selgcted fromthe group consisting of

non- hydr oxyl groups, non-cati on¥c “groups, non-ani oni c groups, nhon-carbonyl
groups, and/or non-H bonding &tbups€Haherein said bl ock pol ymer® first
nmononeric units capable of having a cationic charge at a pH of from about
4 to about 12 conprises a cationic unit of the fornula: [~ 2 | IRRI
A-(2)z [1] wherein each of R~, R2CEhd R3 are independently selected from
the group consisting of hyqieggr %, to QE | k and m xtures thereof; T
is selected fromthe group c 5t Vmg o dﬁit” md or unsubstituted,
saturated or unsaturated, |inear pi_~branghad r @dtgal s selected fromthe

} group consisting of alkyl, cycloagky : aryl,‘?ykaryl, 15 Nov 2003
‘ |

s
CH,
N ,
CP{; CH,
?H3 Rl
—GCHzﬁ?%m—GCHzclHénx—écm(::)(;
c=0 ¢=0 ¢=0
0 0 OH
(lez Egz——Rl
CH, |
N OH ,
CI{3 CH;
Hj R1 Rl
—écmc%—@cmgﬁcm{:}ﬁcmm I (CHzc: i
= § 0
0 0 OH 0
CH, (::H2 i,
CH, CH—RI RZ
N oH
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145 aral kyl, heterocyclic ring, silyl, nitro, halo, cyano, sulfonato, 5 NOV 2003
al koxy, keto, ester, ether, carbonyl, am do, am no, glycidyl, carbanato
‘carbanmate, carboxylic, and carboal koxy radicals and mxtures thereof: Z is
selected fromthe group consisting of. -(CH2)-, - (CH2-CH=CH)-,

-(CH2-CHOH) -, -(CH2-CHNR4)-, -(CHZ-CHRB+ O - and mi xtures thereof; R4 and

R5 are selected fromthe group consisting of hydrogen, C, to C6 al kyl and

m xtures thereof; z is an integer selected fromabout 0 to about 12; Ais
NRE6R7 or NR6R7R8 wherein each of R6, R7 and R8, when present, are

i ndependent | y Whereint Bdisf sebeeted fremgHoand CHmsR'sisi selpcteid fpmdi-ags8 $Qskkar or

branched €0 ving the. formula: O YyR10 wherein RO is
C2-C4 | n%hllrg%ﬂts reﬁétaﬁ@amﬁ&léflgﬂg%ngn@%Wlupé@e P]‘&?g]? @éﬁ’meﬁl B 59 Pylir ogen,
~ C1-C4 al kivhen praskntli pspres@st thd@io&OfatioadThdir k&pbdtRe mordineROMiits iRia @0gh Wher ein
| sai d bl ock polynmer has an average nol ecul ar wei ght of from about™ 35,000 to

about 750blodopelameppdiererat least yve diffprsnty menomende usitaiaiel pressnt dothsrbleting at
| east one, olynmeric block of nononeric units A and at | east one nenber
of the gro consisting of a honopol yneric block of nononeric units B and

a horopol ynerixl.bl ok bddckmopudyen CsudsNistabilizePr eothpteging hat jeadtd apofiggirer has
an average cationic charge density of at nost_ about 5 units per 100

dal t ons rSMRRPOLERErGHMIROmMANISINEA Fesies pF BrFt sAiRc monemeirownitsand ah legstiher ei n
id bl . an . ' : bout 35,000 t
sai ock %@%olm&ci&lgﬁ%ﬁ%ﬁéﬁéeg%yég%mwﬁd g&lk%l%c {ihiyn abou 0

about 750, ons: 1 oni nomer1¢ units A having a
Fornmul a |: Rl atidasGaidfiSt RAnwherieumitsRapalsde bif bavigna aatioplic davieng abH of 10
carbon at ns,aboul'?’% tiosabgut%i' ety selected fromthe group consisting of 1 5 NOV
2003 146 ’
provided that said polymer has an average cationic charge density from about
0.05 to about 5 units per 100 daltons molecular weight at a pH of from about 4 to about
12,
wherein said second polymeric units are selected from the group consisting of
one or more units having one or more hydroxyl groups, provided that said polymer has
a Hydroxyl Group Density of about 0.5 or less, and one or more units having one or
more hydrophobe groups selected from the group consisting of non-hydroxyl groups,
non-cationic groups, non-anionic groups, non-carbonyl groups, and/or non-H-bonding
groups;
wherein said block polymer first monomeric units capable of having a cationic

charge at a pH of from about 4 to about 12 comprises a cationic unit of the formula:

T
A-@2), ~
@ m
wherein each of R!, R? and R® are independently selected from the group
consisting of hydrogen, C; to Cg alkyl, and mixtures thereof; T is selected from the
group consisting of substituted or unsubstituted, saturated or unsaturated, linear or

branched radicals selected from the group consisting of alkyl, cycloalkyl, aryl, alkaryl,




R3INHI (~H2)al , (~H)b CHN/ ° RARS " \ RI2 RI3 R3 ( =4 | Hzm oNe
1 NH2CH20)d , and C N') | 0 HNRL2" "R13 wherein R3 is sel ected fron g WAV 200
group consisting of OO0 11 |1

145

aralkyl, heterocyelic ring, silyl, nitro, halo, cyano, sulfonato, alkoxy, keto, ester, ether,
carbonyl, amido, amino, glycidyl, carbanato, carbamate, carboxylic, and carboalkoxy
radicals and mixtures thereof; Z is selected from the group consisting of: ~(CHy)-, -
(CH;-CH=CH)-, -(CH,-CHOH)-, -(CH,-CHNR%)-, -(CH,-CHR®>-O)- and mixtures
thereof; R* and R’ are selected from the group consisting of hydrogen, C; to Cg alkyl
and mixtures thereof; z is an integer selected from about 0 to about 12; A is NR®R’ or
NR°R'R? wherein each of R®, R” and R®, when present, are independently selected from
the group consisting of H, C{-Cg linear or branched alkyl, alkyleneoxy having the

formula:
—(R9O)yR1 0

wherein R? is Co-C4 linear or branched alkylene, and mixtures thereof; R10 js
hydrogen, C-C4 alkyl, and mixtures thereof; and y is from 1 to about 10; and

wherein said block polymer has an average molecular weight of from about
35,000 to about 750,000 daltons.

12. A block polymer suds stabilizer comprising at least one homopolymeric
block of monomeric units A and at least one member of the group consisting of a
homopolymeric block of monomeric units B and a homopolymeric block of monomeric
units C provided that said polymer has an average cationic charge density of at most
about 5 units per 100 daltons molecular weight at a2 pH of from about 4 to about 12; and

wherein said block polymer has an average molecular weight of from about
35,000 to about 750,000 daltons:

A. said block of cationic monomeric units A having a Formula I:
Rl
|
—ECHZ—(E = I
R2

wherein R' is H or an alky] having 1 to 10 carbon atoms,

R? is a moiety selected from the group consisting of



-O-, -G , and -COais an integer fromO to 16; b is an integer from2
to 10; c is an integer from2 to 10; d is an integer from1 to 100;1 RAO®IE03
R5 are independently selected fromthe group consisting of -H and -R8-N R9
f ,RIOR8 is independently selected fromthe group consisting of a bond and
an al kyl ene having 1 to 18 carbon atb#s; R9 and R10 are independently
sel ected fromthe group consisting of -H, alkyl having 1 to 10 carbon
atons; R12 and R13 are independently selected fromthe group consisting of
H and al kyl having from1 to 10 carbon atons; 1 5 NOV 2003 147 1 CH2 CH2
CH\ CH2 NH whereint is an integer fromg to 10; B. said nononeric unit B
is selected fromthe group c?nsisting of - _@fnoneric unit of Formula IV
R0 r | TCH2 'C IV R21 wherigin R20 is sefected fromthe group consisting
of Hand CH3; R2' is selectged fromthe gmdlip consisting of. C=0 N

(CH2a '

. , ((Isz)b ,
/N N
R4 RS r12” Dri3
1%3 I |
((lez)c (|J=O CI:O
N » N , and (Cl HzCHgO)d
0 HN r127 RI3

wherein R’ is selected from the group consisting of

a is an integer from 0 to 16; b is an integer from 2 to 10; ¢ is an integer from 2 to 10; d
is an integer from 1 to 100,

R* and R’ are independently selected from the group consisting of -H, and

R9
—R3——N\
R10

R? is independently selected from the group consisting of a bond and an
alkylene having 1 to 18 carbon atoms;

R? and R'® are independently selected from the group consisting of -H, alkyl
having 1 to 10 carbon atoms;

R' and R" are independently selected from the group consisting of H and alkyl

having from 1 to 10 carbon atoms;



CH2 CH2 CH2\ CH2 0 1 5 NOV 2003 148 0 ~ -0----C CH3 OH -C O (CH2) e1GHNOY 2003
11 O*wherein e is an integer from3 to 25; -O(CH2)f-CH3 wherein f is an
integer fromO to 25; 0 RR3 11 -CG0 CH CH20VH 0 R24 11 1 -C O ( CH2CHOVH
wherein g is an integer from1l to 100, h is an integer from1l to 100, R23

is -H -CH3 or -C2H5, R24 is -CH3 or 14&2H5; 0 11 -G NH (CH2~-OH 1 5 NOV
7003 149 wherein j is an integer from1l to 25;

I
N
7N
g
CH, CH
2 / 2
NH

(]

wherein t is an integer from 2 to 10;

B. said monomeric unit B is selected from the group consisting of:

a monomeric unit of Formula IV

1|120
—GC Hz*(f—)ﬁ v

R21

wherein R? is selected from the group consisting of H and CHj;

R is selected from the group consisting of:

=0
N
7N
CH, CH
CH, CH
2 / 2

~
O



0GB -GNH-CH2-CHOHHOOHCA C\C-G CHH ,, (2 OHCOH Oyfoy 2003
J Hwherein k is an integer from1l to 25; SBH -NH (CH2)r NH2HCI, wherein

r is an integer from1l to 25; and a pol yhydroxy nononeric unit of Formula

VI: OHOH -0 --~-CVI C. nononeric unit Cis selected fromthe group
consisting of R25 ~CHZ | ox C=O | ©¥1 5 NOV 2003 150 wherein R25 is -H

or -CH3,

> 7N ’

wherein e is an integer from 3 to 25;
-0-(CH2)~-CH;3

wherein f is an integer from 0 to 25;

0 R23
—g—o{-ci:H cnzo)g—H .

0 R24
i |
—C—0 —(CH2CH0)]_TH ,

wherein g is an integer from 1 to 100,
his an integer from 1 to 100,

R* is -H, -CH; or -C;Hs,

R*is -CHj; or -C3Hs;

[l
—C—NH—(CH;}—OH




CH CHxCHRCHx and O=CQ /C=O O wherein R26 is -H or CH3, and x

represents the total nunber of nononeric units within the bl ock polyner;
n, o, when present, represent the nole ratio of their respective nongmvz?nm
units in a given block polyner, wherein at |east two different nononeric
units are present in the block polynt#S 13. The bl ock polyner of Caim12,
wherein mis greater than 1, n is greater than 1 and o is greater than 1.
14. The bl ock polyner of Claim 12, wherein said polynmer conprises at |east
one said nononeric unit. A, at |east one said nononeric unit B and at | east
one sai d nondiareis j g inggen Fomhe 25 ock pol ymer of O aim 12, wherein said
at | east one nononeric wunit Ais selected fromthe group consisting of:

R30 CH2-C R31 O CH2 CH2 N R32/ R33 wherein R3is Hor --CH3, 15 Nov 1(3
151 wherein R31 is a bond(lPr o1l I EI:HC

—C—NH—CH;-CH—O0H

H
o OH |
O//C—O—(CHz)k—OM;C<PII\([J/ \OH
H ¢ OH
N
i

wherein k is an integer from 1 to 25;

SO;H

-NH-(CH;),-NH,-HCl, wherein r is an integer from 1 to 25; and
a polyhydroxy monomeric unit of Formula VI:
(? H (I)H
—o0 —Gc H—CH 9; Vi
wherein w is an integer from 1 to 50; and
C. monomeric unit C is selected from the group consisting of:
R25
I
—(C Hz_(l: ﬁox_
C=0

l
OH




R32 and R33 are -CH3 or -C2H5. ,and 16. The bl ock polynmer of C aim 15, 5 NOV 2003
Wherein said polyner is a terpolynmer, said at |east one nononeric uni1t E

is selected fromthe group consisting of: wherein R 38 is selected fromthe
group consisting of Hand CH3 and R40 is selected fromthe group

consi sting of -CH2CH2-OH and OH | -G8 CH -CH3 and isoners thereof, said
terpol ymer conprising said at |east one nononeric unit C, wherein the nolar
ratio of said nononmeric unit A : nononeric unit B nmonomeric unit Cis 1 to
9: 1to9: 1tp 6 respectively. 17. The block polyner of Caim 12,

wher ei n tweerein R'etssH @n€Hyononeric unit B has the fornula: -ECH2-CIH)

C=0 wherein g ranges from1 to 12. (H2cH20>i - H 18. The bl ock pol yner of

Claim17, wherein the pol H—+% r pol yner, =] east one nononeric
unit Ais selected from t_gg?gr od%’ﬁsi setidhg of > 1 & V 2003 152 wherein
RLis Hor CH3, 0 Ri1 i¥3ChondsP -C , and R12 3 are -CH3 or

-C2H5, and said nononer conpriOses said at |east o oneric unit C 19.
The bl ock polynmer of Claim 18, wherein the nolar r of nononmeric unit A

nmononeric unit B : nononeric unit Cranges froml1lijtgo 9: 1to9: 1to 3
respectively. 20. The bl ock polynmer of Caim12, whd¥8i n said at |east one
mononeri c 26
wherein R“° is -H or CHj, and

X represents the total number of monomeric units within the block polymer; m,
n, o, when present, represent the mole ratio of their respective monomeric units in a
given block polymer, wherein at least two different monomeric units are present in the

block polymer.

13.  The block polymer of Claim 12, wherein m is greater than 1, n is greater

than 1 and o is greater than 1.

14.  The block polymer of Claim 12, wherein said polymer comprises at least
one said monomeric unit A, at least one said monomeric unit B and at least one said

monomeric unit C.

15.  The block polymer of Claim 12, wherein said at least one monomeric

unit A is selected from the group consisting of:
R30
I
e —)—
l

R31

wherein R*® is H or ~CH3,



unit A has a fornula selected fromthe group consisting of: ,N'1-1 Oijsaﬁlj-mw
NH~~~N | and 21. The bl ock polyner of Caim12, wherein said at |eas
nmononeric unit B has a fornmula selected fromthe group consisting of: 1 5
NOV 2603 153 O 141~N'"~~NH2 HC1 H O N-(CH2)20 \/ NH N O and 22. The

bl ock pol yner of Caim 12, wherein sal®l at | east one nonomeric unit Bis

sel ected fromthe group consisting of: Hwherein nis an integer froml to
50, pref ewhérkin B tiva Béhd orore [referaidy 7 to 27, , ' OH~OH 0 O0 0 OH O N
~*J" 10 1 5 NOV 2003 154 ono ®if4-- cr”~'/~H 23. The bl ock polyner of Claim
12, selected fromthe group consisting of. poly(HEA-co- DVAM co- AA)

t er pol ymeg3? anA @Y 4ePA e DAL co- AA) terpol yner, and

16.  The block polymer of Claim 15, wherein said polymer is a terpolymer,

said at least one monomeric unit B is selected from the group consisting of:

R38
—{CHZ-—C!:+
=6
0
1'{40
wherein R*® is selected from the group consisting of H and CH; and

R* is selected from the group consisting of -CH,CH,-OH and

OIH
—CH;—CH-—CH;

and isomers thereof,
said terpolymer comprising said at least one monomeric unit C,
wherein the molar ratio of said monomeric unit A : monomeric unit B :

monomeric unit Cis 1t09:1t09: 1 to 6 respectively.

17.  The block polymer of Claim 12, wherein the at least one monomeric unit

B has the formula:
—GCHZ—CII{%—
=0

9
(CH2CH20)(1—H

wherein q ranges from 1 to 12.

18.  The block polymer of Claim 17, wherein the polymer is a terpolymer,

said at least one monomeric unit A is selected from the group consisting of:



pol y( PEG acryl at e- co- DVAM- co- AA) terpolymer. 24. The pol ynmer of C ai mINQOV 2003

selected fromthe group consisting of poly(HEA-co-DMAM copol yner,

pol y( DMAM co- but yl vi nyl et her) copol yner and pol y(2-di et hyl am noet hyl vi nyl
et her-co- et hyl enegl ycol nonovinyl ether). 25. A nethod for cleaning hair
or skin conprising applying an effectld anount of a cleaning conposition
conprising the polyner of Claiml and at | east one detersive surfactant to
hair or skin in need of cleaning, perided that a 10% aqueous sol ution of
said conposition has a pH fron1abo to about 9. 26. The nethod of C aim
25, wherein said conp05|t|cmﬁﬁ rises at |east one nenber of the
group consisting of a pearli ng agpnt a silicone hair conditioning
agent, and an antidandruff ingredi gl 1 5 NOv 2003 155 27. The net hod of
Claim 26, wherein said conposition gonprises: a) said pearlizing agent b)
a nonionic surfactant c) an anphoteyic surfactant d) a glycol emulsifier
e) water. 28. The nmethod of O ai m 28, wherei n said conposition conprises at
| east one anphoteric surfactant and sald anphoteric surfactant conprises
at | east one nenber of the group Listing of the alkali salts of alkyl
anphodi pr opi onat es, al kyl anphodia tates al kyl anphogl yci nat es, al kyl
anphopr opyl sul fonates and alk¥lé roplonates wherei n al kyl represents
an al kyl group having 6 to 20 Fbon 8ns 29. The nmethod of C ai m 28,
wherein in said at | east one anphoterlc surfactant the al kyl group is
derived fromcoconut oil or is a lauryl group. 30. A nethod for cleaning
hair or skhmdn&ﬂ%hﬂébn@ﬁapplying an effective anmount of a cleaning
conposition conprising the polymer of Claim 13 and at | east one surfactant
to hair or skin in need of gleaning.

R'"isabondor _Jl | and R' and R" are —CH; or —C,Hs, and said

monomer comprises said at least one monomeric unit C.
19.  The block polymer of Claim 18, wherein the molar ratio of monomeric
unit A : monomeric unit B : monomeric unit C ranges from 1 t0 9 : 1t09:1t0 3

respectively.

20.  The block polymer of Claim 12, wherein said at least one monomeric

unit A has a formula selected from the group consisting of:

0Z "N "N

21.  The block polymer of Claim 12, wherein said at least one monomeric

unit B has a formula selected from the group consisting of:



31. A conposition for cleaning hair or skin conprising: the block pol yssNgV 2003
of CGaiml, at |east one detersive surfactant, and at | east one nenber of
the group consisting of a pearlizing agent, a silicone hair conditioning
agent, and an antidandruff ingredient, provided that a 10% aqueous
solution of said conposition has a pHIJ¥om about 4 to about 12. 32. A
conposition for cleaning hair or skin conprising: the block polyner of
Claim 12, at |east one surfactant, and at | east one nmenber of the group
consisting of a pearlizing ept;, a silicone hair conditioning agent, and
an antidandruff ingredient 471 O V 2003 156 33. The conposition of Claim
32, wherein said silicone conmpopund is an al pha,

onega-trimet hyl silyl - pol ydi i-.ohQxarme. _havi n viscosity at 25C of at
| east 25 centi st okes and Iegg)tha 60, 000 JgﬂifsﬁGEesw 34. A nethod for
washing a fabric article in a wasni ng nedi um conprising: applying an
effective anount of a laundry cleaning conpgsitign conprising the pol yner
of Caiml and at | east one detergent surfa o a fabric article in
need of cleaning. 35. The nethod of C aim 34, rein said conposition
washes a colored fabric article./36\ The net of Claim 34, wherein said
conposition conprises at |east o©ne nB¥BE@HMOTheOgroup consisting of an
am nosilione, a Genmini surfactant)\_a/ detergency builder, a bleach, an
activator for perconpound bleach, a soil suspending aggnt, a soi
antiredeposition agent, a foam suppressant agent and a tabric softener. 37.

The nmethod of Cl aim 34, wherein said sition conprises a foam
suppressant agent. 38. A nethod for shilng a fabric article in a washing
medi um conprising: applying an efyec\i anount of a |aundry cleaning
conposition the polyner of Cai mNH3 arjdl a@ | east one detergent surfactant
to a fabric article in need of cl ng.

22.  The block polymer of Claim 12, wherein said at least one monomeric

unit B is selected from the group consisting of:

Lo Tim,

wherein n is an integer from 1 to 50, preferably 2 to 30, more preferably 7 to 27,

{/oj:)/\l/o}l J:IZ/]\/OH

I~




39. A conposition for washing a fabric article conprising: the polyneq $ﬁgvzm3
.daim1l; at |east one detergent surfactant; and at | east one nenber

group consisting of an am nosilicone, a Gemni surfactant, a detergency
bui l der, a bl each, an activator for perconpound bleach, 1 5 N OV 2003 157
a soil suspending agent, a soil antiré&dfeposition agent, a foam suppressant
agent and a fabric softener. 40. A nethod for extinguishing fire
conprising applying a foamto a fire, wherein the foam conprises a foan ng
agent and a polynmer of Claiml. 4%} thod for treating at |east one
agricultural substrate sel ected 0 he group consisting of plants, seeds
and soil conprising, applying to the substrat a foam conprising at |east
one agricultural chem cal sel ecteddrg oup consisting of a
her bi ci de, a pesticide, and a fungicide, foam ng agent and a pol ymer of
Claim1. 42. A method conpri sing, |nject|ng nto a subterranean formation,

a foam conprising a foam ng agent and a polymer of Claim1l. 43. A nethod
conprising shaving hair fro k conprising applying foam shaving cream
to the skin, said shaving c onprising a foam ng agent and a pol ymer
of Claiml. 44. A nethod conpr|5|n shavi hair from skin conprising
applying a shaving gel to the br%\véahdgg% conprising a foam ng agent
and a polyner of daiml. 45 A nethod for renoving hair from skin
conprising applying a dephiliatorm foamto skin, said foam conprising a
foam ng agent and a bl ock poly Claim1. 46. A nethod of cleaning
hard bat hr oom surfaces conpr@éﬁéI p ying to said surfaces a foam cl eaner
conprising a foam ng agent and a pglymer of Claim1l. 47. A process for
maki ng paper conprising aiding reténtlon of titanium dioxide on the paper
during the paper making conpr|5|ng eatlng the paper with an aqueous

sol ution conpri sing titaniun1diOX|ég2and a polynmer of Caiml

23.  The block polymer of Claim 12, selected from the group consisting of:
poly(HEA-co-DMAM-co-AA) terpolymer,
poly(HPA-co-DMAM-co-AA) terpolymer, and
poly(PEG-acrylate-co-DMAM-co-AA) terpolymer.

24.  The polymer of Claim 12, selected from the group consisting of:
poly(HEA-co-DMAM) copolymer, poly(DMAM-co-butylvinylether)
copolymer and poly(2-diethylaminoethylvinyl ether-co-ethyleneglycol monovinyl
ether).

25. A method for cleaning hair or skin comprising applying an effective
amount of a cleaning composition comprising the polymer of Claim 1 and at least one
detersive surfactant to hair or skin in need of cleaning, provided that a 10% aqueous

solution of said composition has a pH from about 4 to about 9.

26.  The method of Claim 25, wherein said composition further comprises at
least one member of the group consisting of a pearlizing agent, a silicone hair

conditioning agent, and an antidandruff ingredient.
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27.  The methed of Claim 26, wherein said composition comprises:

a) said pearlizing agent
b) a nonionic surfactant
c) an amphoteric surfactant

d) a glycol emulsifier

€) water.

28.  The method of Claim 26, wherein said composition comprises at least
one amphoteric surfactant and said amphoteric surfactant comprises at least one
member of the group consisting of:

the alkali salts of alkyl amphodipropionates, alkyl amphodiacetates,
alkyl amphoglycinates, alkyl amphopropyl sulfonates and alkyl amphopropionates
wherein alkyl represents an alkyl group having 6 to 20 carbon atoms.

29.  The method of Claim 28, wherein in said at least one amphoteric

surfactant the alkyl group is derived from coconut oil or is a laury! group.

30. A method for cleaning hair or skin comprising applying an effective
amount of a cleaning composition comprising the polymer of Claim 13 and at least one

surfactant to hair or skin in need of cleaning.

31. A composition for cleaning hair or skin comprising:
the block polymer of Claim 1,
at least one detersive surfactant, and at least one member of the group
consisting of a pearlizing agent, a silicone hair conditioning agent, and an antidandruff
ingredient, provided that a 10% aqueous solution of said composition has a pH from

about 4 to about 12,

32. A composition for cleaning hair or skin comprising:
the block polymer of Claim 12,
at least one surfactant, and at least one member of the group consisting

of a pearlizing agent, a silicone hair conditioning agent, and an antidandruff ingredient.



...
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33.  The composition of Claim 32, wherein said silicone compound is an
alpha, omega-trimethylsilyl-polydimethylsioloxane having a viscosity at 25°C of at

least 25 centistokes and less than 60,000 centistokes.

34. A method for washing a fabric article in a washing medium comprising:
applying an effective amount of a laundry cleaning composition
comprising the polymer of Claim 1 and at least one detergent surfactant to a fabric

article in need of cleaning.

35.  The method of Claim 34, wherein said composition washes a colored

fabric article,

36.  The method of Claim 34, wherein said composition comprises at least
one member of the group consisting of an aminosilione, a Gemini surfactant, a
detergency builder, a bleach, an activator for percompound bleach, a soil suspending

agent, a soil antiredeposition agent, a foam suppressant agent and a fabric softener.

37.  The method of Claim 34, wherein said composition comprises a foam

suppressant agent.

38. A method for washing a fabric article in a washing medium comprising:
applying an effective amount of a laundry cleaning composition the
polymer of Claim 13 and at least one detergent surfactant to a fabric article in need of

cleaning.

39. A composition for washing a fabric article comprising:
the polymer of Claim 1;
at least one detergent surfactant; and
at least one member of the group consisting of an aminosilicone, a

Gemini surfactant, a detergency builder, a bleach, an activator for percompound bleach,
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a soil suspending agent, a soil antiredeposition agent, a foam suppressant agent and a

fabric softener.

40. A method for extinguishing fire comprising applying a foam to a fire,

wherein the foam comprises a foaming agent and a polymer of Claim 1.

41. A method for treating at least one agricultural substrate selected from
the group consisting of plants, seeds and soil comprising,

applying to the substrate a foam comprising at least one agricultural chemical
selected from the group consisting of a herbicide, a pesticide, and a fungicide, a

foaming agent and a polymer of Claim 1,

42. A method comprising, injecting into a subterranean formation, a foam

comprising a foaming agent and a polymer of Claim 1.

43. A method comprising shaving hair from skin comprising applying foam
shaving cream to the skin, said shaving cream comprising a foaming agent and a

polymer of Claim 1.

44. A method comprising shaving hair from skin comprising applying a

shaving gel to the skin, said gel comprising a foaming agent and a polymer of Claim 1.

45. A method for removing hair from skin comprising applying a
dephiliatory foam to skin, said foam comprising a foaming agent and a block polymer
of Claim 1.

46. A method of cleaning hard bathroom surfaces comprising applying to

said surfaces a foam cleaner comprising a foaming agent and a polymer of Claim 1.

47. A process for making paper comprising aiding retention of titanium
dioxide on the paper during the paper making comprising treating the paper with an

aqueous solution comprising titanium dioxide and a polymer of Claim 1.




