CONDL TI ONI N& SHAMPOO COWVPOSI TI ONS TECHNI CAL FI ELD 5 The present
I nvention relates to conditioning shanpoos containing smg terials
and al-kyl et hoxyl ated phosphoric acid nonoegters. BACKGROU .
| NVENTI.ON Human hair becones soiled due to its contact with the sur- 10 ‘J,.
roundi-ng .at nosphere and, to a greater extent, with sebum secret- ed by the:
head. The build up of the sebum causes the hair to have a dirty feel and an
unattractive appearance. This requires that the hair be shanpooed with
frequent regularity. ShanpogoMbitioNING SHARBBO ITIoNCcess soil and
15 sebum  However, thﬁhﬁ%ﬁgm-am—g%mwi n that it
| eaves the hair in a wet, tangled and generally unmanage- able state.
Furt hernore, when the just-washed hair is conbed it devel ops a high
el ectrostatic charge. This high ele [ harge causes what is known
as "fly-away" hair. That is, the 20 qéeﬁmhﬂi-ﬁﬂ rands of hair repel
- each other gausi ng anThekgnesenpednaention Arelateset o otormgitiondnd c sHampdobeen

Tnetuston of et EoRBHI0d R TARFRRE AL BT senoRioeel ARBSPAGAR, a0F

of hair conditiomonoesters. hair rinses. Hair rinses 25 typically work
by depositing a cationic or pogXEKcRONNC'ORITIHELINVENTIGNT . However,

such sol utions have not been f = ] t hi .ng, hai r
rinses are general |y Hyganghgir becames sseiled, suepdo itp| cantact, witBethe sus-
step 1; ol | ?\r’]‘iopg th%u&hm@@lhﬁBph_kle_Eé teman,f tda bﬁééte_f'oéﬁt;%nt,eﬁmﬁ\ sebum %Ecczlre'tnd
ri nsed wi res wat er . of, course, .js time consum n
i nconveni ent . .V%iqcéﬁ(mﬁobga%i Etﬁgotﬁ‘f'één“?:o?fdit*’?o?ﬁw ﬁaﬁeﬁa{}& E\?é'h to
\d/l scl-osed, they Iave aodirtyefedioand | an smatifantiver pppearancear i This oequires
reasons. There ar, a@%aﬁ%@ u!tg/h%g %{e%iﬁ,letfm&op%@kg@mng ani oni c

surfactants and the conditioning agents which are gen ally
cationic. To allevi aShampoaingndbei rhair ecleansr &y | cemovingeexcess 2soil and

15  sebum. However, the shampooing process has disadvantages in
that it leaves the hair in a wet, tangled and generally unmanage-
able state. Furthérmore, when the just-washed hair is combed it
develops a high electrostatic charge. This high electrostatic
charge causes what is known as "fly-away" hair. That is, the

20 individual strands of hair repel each other causing an unkept
appearance. A variety of ) approaches have been developed to
alleviate the éfter-shampoo problems. These range from the
inclusion of hair conditioning aids in shampoos to post-shampoo

\_ application of hair conditioners, i.e., hair rinses. Hair rinses
25 typically work by depositing a cationic or polymeric material onto
the hair. However, such solutions have not been fully satis-
factory. For one thing, hair rinses are generally liquid in nature
and must be applied in a separate step following the shampooing,
left on the hair for a length of time, and rinsed with fresh

30 water. This, of course, is time consuming and inconvenient.
While shampoos which contain conditioning aids have been
disclosed, they have not been totally safisfactory for a variety of
reasons. There are compatibility probiems between good cleaning
_ anionic surfactants and the conditioning agents which are gener-
35 ally cationic. To alleviate this undesirable interaction, other



surfactantss; such as noni onics, anphoterics and zwitterionics, were

exam rmed by workers in the field. The use of these non-anionic surfactants
. sol ved—pany of the conpatibility problenms .but still did not provide
conpl et answers 5 in all areas. For instance, none of these
appkedches effectively solved the problemof "fly-away" hair caused by

el ectrostatic charge. It clearly would be hi ?hly desirable to be able to
formu- late a shanpoo which provides both éffecti ve cl eaning and hair

condi t i oning be”gﬂ a%&arh sniSysh as> Mrﬁ&ﬂ%ﬁ 'Q %'&%Q?Rg ﬁﬂﬁowlktgp%n'?&ve
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esters have been disclosed as surfact ants I n 00 conpositions. See
for exanple, U. scopditigning sgents dn asaymben ok di e"!QB(P“‘P'&FW?eW geql .
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contain cer cone derivati Ves such oxane are hot
stable. It has b¥hiledi stheser edpatents 35 dlscan- selwmrnon@emq i c shampoo

phosphate ester Sc%SosﬁRﬁﬁ' fi 'tﬁey 5&6' ﬁ@f‘epr‘iﬁflﬂé!a{dt!ﬁ\? §£ﬁsﬂ§;@6’r\) Nproducts.

con| unctlon WlthOne rgr%%lem se Itt?at of keeping a dlspersed silicone material-

suspended and the total product stable during the extended

- 20 periods of storage required in commerce. A variety of materials

such as methyl cellulose have been included in silicone-containing

shampoos for purposes of thickening and stabilization, but are

_ ineffective for siabilizing shampoo compositions containing most
W : silicone compounds such as polydimethylsiloxane.

25 Phosphate esters have been disclosed as surfactants in

' shampoo compositions. See, for example, US Patent 4,209,449,

issued Jur_\e 24, 1980, to Mayhew et al,, and, Japanese Patent

Application SHO 58-191,578, published October 13, 1983. One

reference in particular, U.S. Patent 4,479,893, issued October

30 30, 1984 to Hirota et 'al., discloses the addition of low levels of

phosphate esters to a shampoo composition containing various

silicone derivatives. However, the shampoo compositions disclosed

therein, which contain certain silicone derivatives such as

polydimethylsiloxane, are not stable. [t has been discovered that

35 when certain -specific phosphate esters and specific silicone

derivatives are used in conjunction with a group of defined



- 3- suspendlng agents, stable conditioning shanpoos are obtained.

Addi tional |y, these sanme shanmpoos provi de unexpected superior antistatie
and conditioning benefits. It Is therefore an object of the present

i nvention to provide 5 a stable conditioning shanpoo, containing .- -
silicones and very low |l evels of phosphate esters, which provides good Hﬁsw
cl eaning and inproved hair care benefits. it js a further object of this
I nvention to provide such a conditioning shaﬁ%oo whi ch prevents fly-away
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relates to Additionally, thesepsameohagipoosn peovigiel sinexpetfed superior
(a). from Mlg&tm and @W&ﬂiorﬁn@yﬂéM&C surfac- tant selected from
the group consisting of anionic surfac noni oni ¢

sur- factants, zwi tté?r iigntherefore an ghiest ofthecpessentsinvientiomte pravide
o étures tgﬂef?f ; aZ6table conditioning béhffrﬁp‘ﬁﬁ contamm% ﬁﬁcc%est %nd \«eryl(vcr(‘bof
a dispersed silic Vin mol ecul ar wel

1, 000, 000 and a ofey b{,ogygﬁ?s% dsters, "2“'Fb providd 2&9%6'38@(5: %Hf‘gs?'aﬁes
at [err] which i sinsprtosedetalr cmrmerggmsp consi sting 25

of pol ydi net hyl si | oxangs, oI o) egQ (c)
From Y8 0 et o s B AU pRGE ”41%# S Rl A0t 1 BrebR “Sien &
monoest er sel ect econdigioning ﬁj'rmmhic tpreyeots tfly thwan haB‘.phosophate

lauret h-3- g Unle otherQ PAdic8ted aHﬂ%@féﬂE@é@Wratlos herein
| aur et h- 5- phosphat e, ol et - phosphate, their xtures thereo o
(d) from : oagp/ob[yoweigh 5% of a suspendi ng agent selected fromthe \o/
group consi sting of xanthan gum SQIMMARNE@SN{& INMENTFION a fatty acid
havi ng The present invention relates to a  shampoo
composition comprising: '
15 (a) from 5% to 60% of a synthetic surfac-

- lant selected from the group consisting of anionic
- ' surfactants, nonionic sur-
factants, zwitterionic  surfactants, amphoteric

_ - 'surfactants, and mixtures thereof:
20 - (b) from 0.01% to 108 of a dispersed

silicone polymer having a molecular weight of from
300 to 1,000,000 and a viscosity of
from 2 to 20,000,000 centistokes at _
25°C, which is selected from the group consisting o/
25 ‘ of polydimethylsiloxanes, polydlpheny|5||oxanes and
mixtures thereof;
(c) from 0.1% to 5,08 of an alkyl ethoxyl-

ated phosphoric acid monoester selected from the
_group coﬁsisting of trideceth-6-phosphate. laureth~3-
30 phosphate, laureth~4-phosvhate. laureth-5-nhnenhate,

. -oleth~3-phosphate, their salts, and mixtures thereof;
(d) from 0.58% to . 5% of a suspending agent

selected from the group consisting of xanthan
, _ 'gum,- ethylene glycol esters of a fatty acid having
35 , : : from 16 to . 22 carbon atoms, alkanol
amides of fatty acids having from 16 to
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'35 , - s from ~16-to- - . - 22 carbon atons, al kanol

ani des of fatty acids having from .16 to 22 carbon atons, alkyl

di met hyl am ne oxi des having from .16 to 22 carbon atons, and
"m xtures thereof; and (e) from 29% to 94% of water. 5

The, preferred silicone polyner is polydinethylsiloxane. The preferred

phosphat e esters - are | aur et h- 3- phosphat e, | auret h-4-phosphat e,

| aur et h-5- phosphat e and ol et h- 3- phosphat e. -ghe preferred suspendi ng agents
are xanthan gum and et hyl ene gl ycol distearate. Mst preferred conpositions
i ncl ude the above 10 mat eri al s 22| canbon Btoms), atkyindimethyl anilpnet oxides

DETAI LED DESCRI PTI ON OF THE | The co nts of e esent

i nvention are described, In A{e![wgll'\g OW. SHFga Q ant 1559 cgibon ﬁ.'toms,
essential conponent of the pra@sfemxwhpdbﬁreafnsamd a - surfactant. The
surfactant, which may be (g¢l gppgd fromeny, of a vgggeop Jtefy- of synthetic
ani oni c, hoteric, _zwitterionic and nonionic surfactants, preferabl

ani oni ¢ sutfactants, The pretesred ssilicone. pofymer rigopelydimethydsi Q,\(ane They,
preferably from referrédi)% 2(phosphéte  esteP9% mEet prﬁh?éﬁ‘b-b)‘ Sohate,

10% t 22% h t efe nts for
t he sgarrpoos onlPHE {ﬂi@ﬁ?%ﬁ%&co SQ?':??'PHQ Gﬂ r ?ﬁ'blr?re a‘f‘%ﬁ%ants
whi ch have good Theaprefereed suspendirdcsgends qare |xaraban gbmt apuefeelwﬁdeare

t he 25 aIkI t th S I|f|ed
by the alkali med o fiBtearstdl "Bekt g ure?c%p@&’%ﬁtgdr?ft’ icilia e BBy
their nole I ar rgam&alar@'oag Hitgyi’" adenigl surfactanti ng f rom 8 to :

(22 carbon atoms and a sulSevhsLeO|SESERITION oFathE PaVENTION cal
included in the termal K portTomof—trgier | ac

radi cal s). Preferred'afi 6%7"9°§ﬁ'?'f5a8? aﬁ{% pé'Fﬁe't‘hei“é’SﬂF'Bﬁl acedescribe
pot assi um or tridétafinobalowne al kyl sul fates, especially those obtai ned by

sul fating the hig&l'e{acﬂr&ohol s [err]

' 15 An essential component of the present compositions is a
surfactant. The surfactant, which may be selected from any of a
- - wide va-riety of synthetic anionic, amphoteric, zwitterionic and
nonionic surfactants, preferably anionic surfactants, is present at
a level of from 5% to 60%, preferably from 10%
20 to . 308, most preferably from 10% to 228, of the

shampoo composition. _

The preferred surfactants for the shampoos of the present
invention are the synthetic anionic surfactants which have good
— cleaning and good lathering qualities. Most preferred are the

25 alkyl suifates. Synthetic anionic surfactants can be exemplified
by the alkali metal salts of organic suffuric reaction products
having in their molecular structure an alkyl radical containing

from 8 to 22 carbon atoms and a sulfonic acid or
_ sulfuric acid ester radical (included in the term alky! is the alky}
30 portion of higher acyl radicals). Preferred anionic surfactants are the '
sodium, ammonium, potassium or triethanolamine alky! sulfates,
especially those obtained by sulfating the higher alcohols (C8 -
C18 carbon atoms), sodium coconut oil fatty acid monoglyceride
sulfates and sulfonates; sodium or potassium salts of sulfuric acid
35 ‘esters of the reaction product of - 1 mole of a higher fatty
alcohol (e.g., tallow or coconut oil alcohols) and 1 to



[err] carbon atoms), sodium coconut oil fatty acid nonoglyceri de’ sul.fates
and sul fonates; sodium.or potassiumsalts of sulfuric acid 35 esters of °
the reaction product of - 1 nole of a hiSgher fatty al cohol (e.g.,

tall ow or coconut oil al cohols) and l1to 12 nol es of ethyl ene oxide,
sodi um or pot assi §# maless aff ethylenepxide; épldwmneropothsswmelsansl bt 8t k‘w(\.l

1to 10_Uni pheRbl QtfiylenRCokitedtit” sURLES Wifh and 1Ny Wy ch t NGaal iy

radi cals contain carbon atons, sodi um P 5

gl yceryl ether squo?l'zi'tYéS"etWé'dFeePﬁrl m?'e%ﬂbd%@ B which the dﬂkhh\madgcaﬂsom

10 to 22 coaohtainaifpom esteri gi e¢ W|th | BEt & rHoinC Abind , a%@glum alkyi
neutralized, wth_, sodi dro sol ub] e salts of condensati gn

i
products of St at t yS¥GHY l‘jmff'l"né/sa? X‘f?:'béstFﬁe dreAchion PERRUGE, afJattn  acidsse
ani oni ¢ surfactanhavirg froare further taescri bad lcars‘asrrstdm?gs es‘i&riﬁmﬁe vatq

Technol ogy, 2nd E 1 p 8- exa | es referred
al kyl sul fates fofseJMPo rtjaalk:'cp ﬁnﬁ d\%ﬁtralﬁ% it b)) f'éyg g’é'ﬁﬁnm"f.ﬁ#
| aureth sul fate, soluble1salts oﬁmdﬁmnﬁohawwue&l foft dattyr iaeidsnwithnisae~

laureth sul fate, gpape; CRANGLAUE KnowHiiK! b 4L . TRRBECLUBARL W Mcrants

| aureth sul fate, anol am ne aur¥ di e nol am ne" | aur

sulfate, sodPum | areifurtBenAescsines %Lﬁﬂﬁﬁio&tﬁﬁ@aaﬂsﬂ Teghnology . saaid um
| aureth sul fate, ggt,avm um) ppyessey fate, potassiumlaureth sul- 20

fate, lauryl sarcosine, cocoyl sarcosine, ammonium cocoyl sulfate, sodium

cocoyl sul fate, potassium cocoyl sulfate, diethanolam ne cocoyl sulfate,
nmonoet hanol am ne coco\Spesifi¢ c¢xangpids m&me&srr'eUeaWI sm&qarfoieused\&@n

anmoni um | auryl | f a ayryl -
sul fate and t?ll et ﬁgno{‘.’gmaﬁe auredn‘ﬁg‘ e%ln egéngﬁ'g'gnwrhn‘faﬂ%% g@'ﬁ%ﬁ’é ?ﬁx o/
Most preferi®d ar hanetemingnipugyl, isulfate atteiethanotemine utaurath esulfatel,f moao-

Q her suitable syaim{dusmma O Rk ursf@ﬁttant %&fc@tﬁi\‘%l%iﬂe aHg(y) etﬁulémmhes

e e A Al ane alng. Jeural s 3ortste  iethanmiasing, “litptn. suifate, " -
sul fonate and sodsodiundddacigl nbaugb/mermd Saifate, aodiuth Maureb sutfatéPfsodium
Mxtures of the piﬁfr@tﬁ%u?ﬂa@} ‘potassium lauryl sulfate, potassium f{aureth sui-

20 fate, lauryl sarcosine, cocoyl sarcosine, ammonium cocoyl sulfate,
sodium cocoyl sulfate, potassium cocoyl sulfate, | diethanolamine
cocoyl suifate, monoethanolamine cocoy! sulfate and mixtures thereof.
More preferred are ammonium lauryl sulfate, ammonium laureth sulfate,
triethanolamine lauryl sulfate and triethanclamine laureth sulfate and

25 mixtﬁres thereof. Most preferred are ammonium lauryl sulfate and
ammonium laureth sulfate. : ’

Other suitable synthetic anionic surfactants are the aryl v
alky! sulfonates, where the alkyl radical contain from about 8 to
about 22 carbon atoms. The preferred aryl alkyl sulfonates are

30 sodium tridecyl benzene sulfonate and sodium dodecyl benzene.

~ sulfonate and mixtures thereof. Mixtures of the'preferred alkyl

sulfates and aryl alkyl sulfonates are also suitable herein.

Other surfactants useful in the present invention are the -
zwatterionic. amphoteric and nonionic surfactants. Zwitterionic
surfactants can be broadly described as derivatives of aliphatic
‘quaternary ammonium, phosphonium, and sulfonium compounds, in
which the aliphatic substituents can be straight chain or



sul fates and aryl alkyl sulfonates are also suitable herein. O her
surfactants useful in the present: |nvent10n are the zwitterionic,

;arphoteric and nonionic surfactants. Zwitterionic surfactants can be
broadly descri bed as derivatives of aliphatic quaternary anmoni um

~ phogpHoni um and sul f oni um conpounds, In which the aliphatic
substituents can be straight chain or -6-.branched, and wherein one

of the aliphatic substituents contains from™8" 8 to 18 carbon

d
carboxy. - sult onaPLenenfd, A Wriseaiif e’ 37 %?oellnbﬁﬁfe%ﬁgﬂmetagc?'aMma
for these 5 cérgounds i 8 teerr] V\heﬂemarponr]atomsmancswancmthms an
al kenyl, or hydro%ﬁsﬁikY'wiﬁ‘i"—?&\b %Iiﬁnﬁy gfrgu%glmdeegml e%amox Y fsul%tfo

carbon atons, from tres

1 gl yceryl noiet ysul(fat%, Pbpgehate. f POrRRGRPRONALD congeseral formula forydhese
phosphor us, sand sibinpbuldi®s: [err] I s an al kyl or nonohydroxyal kyl group
con- taining l1to 3r.bon atons; x is 1 when Y is a 15

sul fur atomand 2 when Y is a ni t(%odegn or phosphor us atom R is an al kyl ene
or hydroxyal kyl ene of fro 0Oto (+) 4 bon atq{ns g{(z-)s a radi cal
sel ected fromthe group conS| sting of carb ate ulto sul fat e,

773}
D rTactant o i nol udESRIR > cRinBERes &8 atky), alkGHVC PP idioy IR Fadicat
‘| -but ane-1 ygcar b8kyfram: 5. [8st®. hydro>3 pﬁép@qn Stemsaddremsal toni ol 10

. - 3- hydr oxypent aneeinyferbf ciige moiettes] DndNfina) Ry ! -Nhe&ag%drwm&hw Y

. propane- -sul fonate; th | - N- hexadecyl ammpni o
\P/2_ ﬁydroxypropane 1séﬁc¥tpgnl>lr_'%ﬁ:e e group consisting of nitrogen phosphorus,

4-[NN-di (2- 30 ahddsoifyetdiging) Rhts(en -3kt @ry AOABRYHrdRYEMRYI Ogrouptcane- 1
- - - taining 1 to 3 carbon atoms; x is 1 when Y is a
1s ‘sulfur atom and 2 when Y is a niti'ogen or phosphorus atom; Ru
is an alkylene or hydroxyalkylene of from 0 to 4 carbon
atoms, and Z is a radical selected from the grqﬁp consisting of
- carboxylate, sulfonate, sulfate, phosphonate, and phosphate
. groups. ' ' :

20 Preferred zwitterionic surfactants include:
4-[N,N-di{2-hydroxyethyl) -N-octadecylammonio]-butane-1-
carboxylate;
5-{S-3-hydroxypropyl-S-hexadecylisuifonio]~-3-hydroxypentane-1-

W _ : sulfate;

25
3-[N,N-dimethyl-N~-hexadecylammonio) propane-1-sulfonate;
3-[N,N-dimethyl-N-hexadecylammonio) ~-2-hydroxypropane-1-sulfon-
ate; 4-{N N-di(2~
hydroxyethyl)-N-(2-hydroxydodecyl)ammonio}-butane-1-

30
: carboxylate; 3-[S-ethyl-S-(3-dodecoxy-2-hydroxypropyl)sulfonio}-

propane-1-phosphate; 3~-[P,P-dimethyl-P-dodecyiphosphonio] -
propane-1-phosphonate; and S-[N,N-di(3-hydroxypropyi)-N-hexa-
decylammonio]-2-hydroxy~-pentane-1-suifate,

35 Other zwitterionic _sur'factants. such as betaines, are also
useful in the present invention. Examples of betaines useful



carboxylate; 3-[ S-ethyl-S- ( 3-dod'ecdxy- 2- hydroxypropy 1) sul fonio -
propane-1 -phosphat e; 3-[ P. P-dinethyl-P-dodecyl phosphonio | -
propane-1 -phosphonate; and 5-[ N, N-di (3-hydroxypropyl) - N -hexa-

decyl amoni ol - 2-hydr oxy-pentane-1 -sulfate. 35 QO her zwitteriontc
surfactants, such as betaines, are also useful in the present invention. ‘=

Exanpl es of betai nes useful -7- herein iRgsude the higher alkyl
bet al nes, such as coco dinethyl carboxynethyl betaine, |auryl dinethyl

car boxyrret hyl behereln iheludd thenhighdr alkph-betalves,csogh astcocre dimethyl

ety 5 ot AbreoRtpettilF diiaing " Whe vl almsthi” EaEbOM Wbine,.

ol eyl di net hyl g&amwlcatlmskme‘t rajpharezas msyetmd |kateirie ,bicetyl dimethyl car-
2- hyd | h t t
(2-hydroxypropyl }o3% d usg? !Péfé}’ﬁé %unhﬂ Bi8e(2-H) droZyRHAA )OEtﬁ\;@\? fktify!

surfactants which a hanpoo conpositions of esent

invention Gan bebsteing.y weaey bbﬁ‘ &'S“\tﬁ"rqu'w&) oFaaW’t)fmﬁft’Y'sé&iﬁm
and tertiary amo | BirkdYngA tgamaé-td@hbbxveﬂmst bbttﬁﬁéSC%ﬁdoel&.h‘ﬁ' gms-

chain or 15 d chain d erel one |phat|c substituents
con- tains from ( gr?ﬁypropy s]ﬁiwg ﬁgyhhﬁﬁ%ﬁé *cont ai ns an ani oni ¢

wat er sol ubil rzing group, e.g., car boxy, suI fonate, sul- fate, phosphate,
or phosphonate. Exanples of conpounds falling within this class of
surfactants include sodi um 3- dodecyl am nopro- 20 pi onate, sodium

3- dodecyl atPnopr opane sul fonate, ‘N-al kyl tauri nes such as the one prepared

by reacting dodecyl angggnpiesnof Osthproterrs mmaéﬁ.ﬂscahwm&raoukémt %C{H@Q

of U S Patent 2,658.072 to Kosm n, S Novenb 83, an

products sol d undBPMPOe (CoRMOSHIgRS - af L!‘f?olp'(qﬁ?w '%Yﬂ“&@tcﬁrbeﬁel propdly
Patent 2,528, 378d2§cr|be‘d3 donrfeeivatives soﬂedliﬁﬂabhers&:bndéﬂﬁO ardhbntmiﬁ-y
surfactants. v SuRRs B HR0F Ik 4TG0 S bnitan el IO PR o,
conpounds iSoducdarainghedechaindand avhereiof one lqﬂ the aliphaticgsulstituents con-
(hydrophilic in Rajdy §lom! th angoggani C 18 carbon atoms and one contains an
anionic water solubilizing group, e.g., carboxy, sulfonate, sul-
fate, phosphate, or phosphonate. Examples of compounds falling
within this class of surfactants include sodium 3-dodecyiaminopro-
20 pionate, sodi_ufn 3-dodecylaminopropane sulfonate, N-alkyitaurines
| such as the one prepared by reacting dodecylanilne with sodium
isethionate according to the teaching of U.S. Patent 2,658,072 to

Kosmin, issued ‘November 3, 1983, and the products sold under

the trade name "Miranol (RTM)" and described in U.S. Patent 2,528,378 W,

y 13 to Monnheimer, issued October 31, 1950.

Nonionic surfactants, which are preferably used in combina-

30 tion with an anionic, amphoteric or zwitterionic surfactant, can be
broadly defined as compounds produced by the condensation of
alkylene oxide groups (hydrophilic in nature) with an organic
hydrophobic compound, which may be aliphatic or alkyl aromatic

. in nature. Examples of classes of nonionic surfactants are:

35 1. The polyethylene oxide condensates of alkyl phenols,
e.g., the condensation products of alkyl phenols having an alkyl



hydr-ophobi:c: cofrpound, whi ch may be al i phatic or alkyl aromatic in nature.

Exanplres of classes of nonionic surfactants are: 35 1. The
pol yet hyl ene oxi de condensates of al kyl phenols, e.g., the condensation
products of -al kyl phenols having an alkyl group containing from 6 to

12°carbon atons In either a strai ght chain or branched chain configuration
with ethyl ene oxide, the said ethyl ene oxi e being present .in anounts equal
to 10 to 60 nol es of ethylene oxi de per nD € of "al kyl phenol The 5

al kyl substituent in su unds ma deriveg, fra o] [i
" propyl ene, diis8FR ‘éﬁ‘i@"'ﬁwaﬁ ™o , for g& P@R ?3% B @é&"
surfactants froam stnaighasehainc Iondbrdad)éd p:mainl cenﬂguyatid:mtwlmobtuyhmeyl

phenol et hoxyl aggye?. m;f d1838 SR &%@M&ﬁ SRAGRT AN 3R Psktstéqda%

oxi de 10 romt e reaction ene oxi de
and et hyl ene d| i tee S;Dr owles sfmﬂnﬂemwmdevaen emplenot:ah*p\olsunheon degdedi ng

upon the bal ancg n%ﬁﬁgtih*i@nthmrmmﬁ&m\dqu{a Heider el GFBA B ON

is desired. For exa ound %92 tainin 409
pol yoxyet hyl enemeyizgg; BH?P‘AG"G diize P%c&"a?"m‘bhf“oﬁ"PWBf'ﬁ
5,000 to 11P99ﬂerrréduétwﬁﬂtérft9nfrbh€theao‘léss)llnélbdet GedyEnpheneldetigras

wi th a hydrophopi,c base,c 1 ction product. of ethylene

di am ne and ech’st§ ‘ip‘%‘gﬁr& cBiTetTg' °3§?’&V'§§%e havi ng a nol ecul ar wei ght of
t he order of 2,2500 Those der&ﬂﬂcfrunetlwtcmﬂansaﬂm of tethylen@. oxide:
condensat y gn prQﬁ'HFt oy pq'loHHEi‘t -Lé‘s-.ﬁiiﬁﬁh G ?g%é{i ﬁ fehe oxide S

car bon at ons, er stral ranch gurat I on,
\‘w th ethyl ene oandeetiwlgne @ammmpdaﬂ,sow&ichatw é?@evékﬁede“t(mﬂ'@ﬁ§é!°é\
a

ving from 10d5?e35m upon th@obéfﬁh% Bé‘tw%bhy{:ﬁﬁ“hﬂfbﬁﬁoﬁ&r aﬁB' Byafo-
coconut al cohol he coconut a ;bc?n fraction aV| n

carbon atons. BhilG#IEmERtsHvRICh h%l‘t'ﬁfér yl °§t ﬁﬁg?P 'e‘:&ﬂ&"ﬂﬁeéc?‘?“'
et hoxyl ate. 4. tdiaiggcheonn terti &g &m ne 0Xxigdes pohyoxgepvyidned blyo weightO

Fol I owing,gener gl 4f QLU a molecutar weight of from 5,000 to 11,000
resuiting from the reaction of ethylene oxide groups with a
-7 hydrophobic base comprising the -reaction product. of ethylene
diamine and excess propylene oxide, said base having a molecular
weight of the order of 2,500 to . 3,000 are satisfac-
‘20 tory. _ _
‘3. The condensation product of aliphatic alcohois having
from 8 to 18 carbon atoms, in either straight chain or
branched chain configuration, with ethylene oxide, e.g., a
N coconut alcohol ethylene oxide condensate having from 10 to
25 30 moles of ethylene oxide per mole of coconut alcohol, the

14

coconut alcohol fraction having from 10 to 14 carbon
atoms. Suitable examples include decyl ethoxylate and dodecy!l
‘ethoxylate. ' |

4, Long-chain tertiary amine oxides ‘corresponding to the

30 following general formula:
R1R2R3N —30
wherein R comprises an alkyl, alkenyl or monohydroxy alkyl
- radical of from 8 to 18 carbon atoms, from 0 to |
10 ethylene oxide moieties, and from 0 to 1 glyceryl
35 moiety, and R2 and R3 contain from 1 to 3 carbon

atoms and from 0 to 1 hydroxy group, e.g., methy!, ethyl,



[err] wher ei n [err] conprises an alkyl, al kenyl or nonohydroxy élkyl»

radi cal of from 8 to 18 carbon atons, fromO to 10 ethyl ene oxide
noieties, and fromO to 1 gl yceryl 35 noiety, and [err] and
[err] <contain from lto 3 carbon atons and fromO to 1l A
hydroxy group, e.g., nethyl, ethyl, -9- propyl, hydroxy ethyl, or S

hydr oxy propyl tadicals. The arrow in the fornula is a conventi onal
representation of a sem polar bond. Exanpl es’%5f amine oxi des sui table for

in this i ' | ngl dj hy| | ldi (2
e oty S B ey A b KU R e Bl
di met hyl - decyl ani e ke dﬁzrm'maretmyatemwumarrreprmndaion of a semipolar

369tr|oxahepta el
-~ di (2- hydr oxyet hy! ) Bopg. %'ﬁ‘ﬁgamﬁé?"'d“ syitable for use in this Javention

[ oxi de, 3- dodecoig’tc'gdhydM?MWNRCY('B‘NWWWS’M opy‘qwldrmnbydxwa\e#thvl)
i di met hyl hexgdecy! ainé di?i&é'e diﬁa@thyloctylaﬁune loidie C*Eﬁh@tﬁyﬂf- %mﬂ@%@ﬁ&&e

; oxi des corresponding to enera or u| erein

. conprises an al kyldimS$WéFﬁ}FaQﬁ°Ym% HPeal l?yg ?‘éﬁ!°—"aBSPt idigthylamine

' 8 tg 18 car lg&uu@,tormu-rw&ml kyetivyl) -téteadpdylarhinem Qxﬂ%e 2%&&&1«8”6
. oxi de noieties an ycer moi et are eac

i or nonohydr oxyal kfl LY@E’B ?:'Bm(lal ni ﬁ\éidﬁ‘ rom i- é&]éfecpéy-gq\ydr%yggpgxfbi?

, atoms. The arrowhydrot:hprdpylbmhme owa}odMVMadeeylamientexhden of a

, semipolar bqgd. Exanpes (g, giuhgaplérgﬁ% RROSHIRENExidbd d5Fredpiildifg to

' dodecyi di net hyl phosphine oxid |nethylpho |ne oxXl
" tetradecyl net hyl etthg| foHewing @enggaljformula:
3,6,9,-trioxaoct adecyigrneiphylpsegphi ne oxi de, cetyl di - et hyl phosphi ne

o ey 3 dodecoxy Bk HRaIAS (A B iRyl M) pBRERS Bt -
, ol eyl di et hyl phosplaherangidg, fearecyl - diettay! phosph& nearborki sdms in chain
;gg;ggfgy'(g'ygﬁ gi'ygg.ggﬁh' Pom @thde: dodgCUlihBhertiBRORBRAS and W0 to
1 glycery! moiety and R' and R" are each alkyl or

- monohydroxyaikyl -groups con'talnlng- from 1 to 3
carbon atoms. The arrow in the formula is a conventional
representation of a semipolar bond. Examples of suitable
20 phosphine oxides include: dodecyldimethylphosphine oxide,
tetradecyldimethylphosphine oxide, tetradecylmethylethyiphosphine

oxide, 3,6,9,-trioxaoctadecyldimethylphosphine oxide, cetyidi- |
methylphosphine oxide, 3-dodecoxy-2-hydroxypropyldi{2-hydroxy-

ethyl) 'phosphihe- oxide, stearyldimethylphosphine oxide, cetyl-

25 ethylpropylphosphine oxide, oleyldiethylphosphine oxide, dodecyl!-

' diethylphosphine  oxide,  tetradecyldiethylphosphine  oxide,

'~ dodecyldipropylphosphine oxide, dodecyldi(hydroxymethyl)-

phosphine oxide, dodecyldi{2-hydroxyethyl)phosphine oxide,
tetradecylmethyl-2-hydroxypropylphosphine oxide, oleyldimethyl-

30 phosphine oxide, and 2-hydroxydodecyldimethylphosphine oxide.

6. Long-chain dialky! suffoxides containing one short-chain

alkyl or hydroxy alkyl radical of = 1 to 3 carbon atoms

(usually methy!) and one fong hydrophobic chain which comprise

alkyl, alkenyl, hydroxy alkyl, or keto alkyl radicals containing

35 from 8 to 20 carbon atoms, from 0 to 10 ethy-
lene oxide moieties and from 0 to 1 glyceryl moiety.



phosphi ne . oxi de, dodecyidi (2-hydroxyethyl ) phosphine oxide,

t et radecyl net hyl - 2- hydr oxypr opyl-phosphi-ne oxi de, ol eyi di net hyl - 30

. phosphi ne oxi de, and 2-hydroxydodecyl di et hyl phosphi ne oxide. 6. Long-chain
di afkyl sul f oxi des containing one short-chain al kyl or hydroxy al kyl

racdi€al of 1 to 3 carbon -atons (usually net-hyl) and one | ong

hydr ophobi ¢ chai n which conprise alkyl, alkenyl; hydroxy alkyl,. or keto

al kyl radical s ctontaining 35 from &() 20 carbon atons, from -
Oto 10 ethy- |ene oxide noieties and fromO to 1 glyceryl

et iyl sul foxi der Pl eNle St SieinyT ey efiridsd] AIME™
dodecyl methyl stwifexidee, olﬂﬁl 9 z-thioxasg QSWTZ’MWBXYG@YH et r aulfoxidd,

met hyl sul f oxi dedo@ediﬂt MGNWIV s&lﬁsi(n'deﬁebié% FUHVM 9 ropy! §u| foxide, ﬁ?tra-
hydr oxytri decyl g&ﬁq OXI dr ox dodecoxy uty

sul f oxi de. Many ti IV ndH B’é‘ﬁ’esuﬁrﬁgﬁ?\’f\é rideayi| 'Weﬁthes'ﬂ'rf@§lﬁPc 3-
invention sare Negdesxyreidecyh médhylit suiéaxide, aﬂtﬂﬂ'gﬁﬁbﬁy—%d_#&kf?bmﬂr S,
1985 Annual, H%g S'hﬁgf ,?% Al lured Publishing Cor poration, pp.
74-305. Silicone 'f’é 'Ig fie silicone materials used In the pr esent

i nvention are pol ydMapyhpdditienainaonseap ysliirfactaritssiusefiinda ahd piresentes
ther ol 15 e ARTRRA TRLCCHLAIINE] ONin acchRfAShly. Bhtergents

These silicone rraterlals en_conbined w he
present inventi oEMuistigrs. ul88hednmval.i npublished a; ‘PYcaRBUb%ef Publiskingh as
excel | ent ¢¢ ati cCopporaition). ml r7p3osness,. manageability, wet and dry
i_gonbing and silky feeling. 25 The silicone material is dispersed
into the shanpoo matrix -and is present in the conpositions of the present
i nvention at a |$ilidonef Materials 0.1%to 10.0% preferably from
0. 5%to 5. 0% ' t er, I SO udes
o0 and copal yiTHeS sificshe NRERHMs ' USel iR’ RO HFBLerR SthydhtidH' Sre
polydimethylsiloxanes, polyd1phenv1 siloxanes and mixtures thereof

15 of defined molecular weight and viscosity.

20 These silicone materials, when combined with the

' phosphate esters of the present invention, impart unexpectedly

improved hair care benefits, such as excellent static reduction,

\_ hair softness, manageability, wet and dry combing and silky
feeling.

25 The silicone material is dispersed into the shampoo matrix
and is present in the compositions -of the present invention at a
level of from 0.1% to 10.0%, preferably from

- 0.5% to 5.08. As used herein, the term polymer also
includes oligomers and copolymers.

The silicone materials used herein have a molecular weight ranging
from 300 to 1,000,000 and viscosity of from 2
to 20,000,000 centistokes at 25°C. The viscosity can be
measured by means of a glass capillary viscometer as set forth in
Dow Corning Corporate Test Method CTM0004, July 20, 1970,

35 Silicone fluids preferably have a molecular weight ranging
from 300 to 150,000 and a viscosity ranging from



The silicone materials used herein have a nol ecul ar wei ght rangi ng fr.om
300 to 1, 000, 000 and viscosity of from 2 to 20, 000, 000
centistokes at [err]. The viscosity can be neasured by neans of a gl ass
capil lary visconeter as set forth in Dow Corning Corporate Test Method .-
CTMOQ04, July 20, 1970. 35 Silicone fluids preferably have a h
nol ecul ar wei ght ranging from 300 to 150, 000 and a viscosity
rangi ng from 2to 100, 000 centistokestiat [err]; and nore preferably.
a nol ecul ar wei ght of from 2,000 to 100, 000 and a viscosity
rangi ng from 20 2o - 100, @0 centistaleskat 25PCL cand .movtes preferably
preferred are the h Nnd pol y4ligaad phe s' S
ao%&iﬁéﬂﬁ‘i- We?éiégxﬁ’f”%oﬁ 5g00° ¢ to o érr Xﬁ%e%e

haV|ng Vi scosities , 000 centis s at
sli oxanes are avaiVigesity f Gangingmfrem from-t BB teneral H0:000 | centisfokey at

from Dow Corni ng 330836 Meatpreferreddaré! u\@l polydimeeAs AoXanéP L 5Hd ab@u dl-.
denot e the psol - d| orr%,qnﬁm I oxangwqescrl ﬁ ove having a gggs {m g
‘weight 10 3 of Vheds 087 000. s i 8nB00
_gunms can be used aienmstobeslat 25901 nalhese \sllolxaaeblaxmcavﬁllubtis fdh exangile,
_preferred enbodi cQ f . Si 0 fl
~materials in a glr]‘r?ﬁ%!rnl &teﬁeﬂ%l ?z&% ang |§£h?r%'rsn *fog\ %&%ﬁgﬂ? #5956
- Ref erences di scl oﬁmﬁﬁntﬁm Fividon &'Hﬁ?@#lﬂ“@" meteriaisudenote  the: POlv-

. 2,826,551 |ssued Yol 8‘@;‘6}, O ég,w,d
. 22, 1976, DrakoffWB gaﬂésaﬁent s 4, 364 lbé&sa!?ds?? W&V@iﬁ‘}né@ ol 1982 P ;
~and British ¥tent® 819"%33 putﬂq 30’ iSept enbe 08960, 'Wﬁﬁ §HB‘FP"°2(9U"‘3

Silicon Cormounds:aﬂorbe J&bdzjakndJ o nbut:odbidwd?etwahcIsmi\osabemwknc The

rln?tf3 gl’l al gl ngcrl beraoﬁ'n rpe":%ﬁ‘9 I-"Iﬁ%s%%ﬁ&%gg O?‘g“ég?é oF aOf“ﬂI%’z %“éé;ﬁgtglicone

~esters used in thegyneangtfluid eatecihdisnio acgum; rfl'aldqvtelghho'ﬁylloarmglng from
- phosphoric acid nonoest ¢r$ tand theprysalts.
| 15 References disclosing suitable silicone materials include U.S,
| | Patent 2,826,551 issued March 11, 1958, Ceen; U.S. Patent
- 3,964,500, issued June 22, 1976, Drakoff; U.S. Patent 4,364,837,
issued December 21, 1982, Pader; and British Patent 849,433,
published September 28, 1960, Woolston.

20 . :
Siticon Compouhds, pp 181-217, distributed by

Petrarch Systems, Inc., 1984 also _ provides a very
.good listing of the silicone materials described herein.
Phosphate Esters _

25 The phosphate esters used in the present invention are
certain alkyl ethoxylated phosphoric acid monoesters and their
salts.

The problem with depositing antistatic compositions on hair
from shampoos containing anionic surfactants has been that an
30 inadequate amount of the antistatic agent has deposted on hair to
solve the static chargé problem. The phosphate esters of the
present invention are believed to complex with divalent or tri-
valent metal ions (e.g. ca®* and Mgz"')- in tap water during the
shampoo washing and rinsing process. These complexes precipi-

35 tate during this process and deposit on the hair.



The problemwi th depositing antistatic conpositions on hair from shanpoos
cont ai ning ani onic surfactants has been that an 30 I nadequat e anount of
the antistatic agent has deposted on hair-to solve the static charge
probl em The phosphate esters of the present invention are believed to
complex with divalent or tri- valent metal ions (e.g. [err] and [err]In
tap wat er during the shanpoo mashlng and rgp5|ng process. These conpl exes.
precipi- 35 tate during this process an dep03|t on the hair. -12-

The phosphate esters,are,bel ed pPLOVi th antistatic,effic Vi a
a triboelectric phei R&‘Hs"hﬁg ; Fg Pgﬁiﬁ 880F° lﬁ'l?gi ,thg"eephagéty$ass
fromthe hair tefmd:xcynylia)na c&rmnmctlnimsihenﬁdneaonaus\ﬁherpdulri iaecembeﬂcor
charge generatl ni f

I ncreased at &/p'f'gpe E”o P3sse fmﬁhgﬁgh&sagﬂat“g gt,{] gﬁmf O pPesent
i nvention are bbruehed ‘&hjswaan;ea pogjtive stetict chargs igemeratioman bberhahm r
and nyl onsconbs il ighHiRfe of K ERREE I8 MRPEAIE %‘;zt fdw FRIStIE iR

onto hair throug e present sh :2)00 COo &eatmn e net transfer of 10
el ectrons is religéed, ThRhesphate Rstars r?gp present igrention prepbelieves

phosphate ester go asa?vepaemgﬁeﬂ ale‘clna:rslaaﬂpny e dsoth hapnand va,lbﬁvedmmé
from 0.1%to 0% The, al kyl

f
et hoxyl at ed phogﬂﬁalbeuﬁjaﬁ%'est‘eﬁr 3 ?sﬁl %ﬁgﬁﬁ%&lg’smr%r%rseerﬂemﬁégﬁt PBIP are
t ri decet h- 6- phospiratbraugh thes pcesmir shampoo gompbaition,f thenr@dRréosfesr efi on

' GAFAC -610
Z\S;ai | abl e Trom &él‘—: rfstpgsr ;’f;[eld%%Qgg %ﬁe%%ﬂ%%ﬁrgt Et%w%(p)'ggégtbe&!ﬂd\s/%ﬂ *abl e
from Croda Inc. as Gihesef BhosRimje rsteranare Aresent dnpﬁmmﬂmammmie 20

“from Cyclo Chemigpabt @neeerbifoftors Cycl aphigstdPl 3 angloghepreferdiliy: from
Suitable salts of tt& ?rﬁ esters clude, "for exanple, sodium potassium

anmoni um nagnesi um %um rmr"fog?‘nanol am ne, di et hanol am ne and
tri et hanol am ne. I\/bsrthqorakqﬂ r eth@tydatedl rpfidsphapé omphotsters useful in the

| aur et h- 43 phospRat &P tnventibH” S1d tPidRREHRE2hRodPa R WHick RNOSRRSISany
available from GAF Corporation as GAFAC RS-610, laureth-4-
- phosphate and laureth-5-phosphaté, also available from GAF
Corporation as GAF RD-510, oleth-3-phosphate available from
Croda Inc. as Crodafos (RTM) N-3 and laureth-3-phosphate available
20 from Cyclo Chemical Corporation as cyclophos PL 3 and their
salts. Suitable salts of these esters include, for example,
sodium, potassium, ammonium, magnesium, lithlum, monoethanol-
amine, diethanolamine and triethanolamine.
\_/ - Most preferred are laureth-3-phosphate, laureth-4-phosphate,
25 laureth-5-phosphate and oleth-3-phosphate.
| The above-described phosphate esters can be used singly,
or as mixtures of two or more. _ :
References disclosing suitable alle ethoxylated phosphate
_ monoesters include U.S. Patent 4,479,893 to Hirota et al., filed
30 October 30, 1984, and McCutcheon's Functional Materials, 1985
 Annual, published by Allured Publishing Corporation, pp. 26-38,

S_uspending Agent

The suspending agent used in the present compositions is selected
from certain ethylene glycol esters, alkanolamides, amine oxides.

xanthan gum and mixtures thereof. The ethylene glycol esters are



The above-descri bed phosphate esters can be used singly,

or as m xtur.es of -

two or nore. References disclosing suitable alkyl ethoxylated phosphate

nonoesters include U S. Patent 4,479,893 to Hrota et al
Cct ober 30, 1984, and McCutcheon's Functional Materials,
publ i shed by Al lured Publishing Corporation, pp. 26-34.
The suspendi ng agent used in the present conpositions is
certain ethylene glycol -esters, al kanol am dest3anm ne oxi
and m xtures thereof. The ethylene glycol esters are

., filed 30

1985 Annual, T

Suspendi ng Agent “w
selected from

des. xant han gum

-13- esters of

fatty acids havi ngesters of fattylécids having2fromnr bon agénte Exanplags cakbon

et nyl one ol ycol ol SRR areanslfs 41 eRaR efiefls dFoal 3000 TACRL! ethytene

. glycol distearate. glyzalf monepalmitatehcethylene eglygbbdipalpitatel, etmyleaecglycol

- both mono- and din%%@f@atr@ée h&@étewsﬁé;g@cbﬁ &:&Mﬁi@

O her suspendi ng agents use erein ‘are anol am

es

glﬁ’r‘é?%gllfggsﬂtaggr He

of fat

' having from $6 to ethylengy glycabn steasaies. pr Boty apppo- and disgedrnate.  Mosig
| carbon atoms. ' prefdredicis ethlkariedlglyedli distearate OtHdredUspenlding agents

- nonoet hanol am de, stearic diethanaol.am de ear | C. pnoi ropanol - am-de
" and stearic diisopP8pthisFeiii e dlkgno o?maessﬂftfagﬁ'e a§f£‘§éﬁ?{?ﬂg oMt s are

- al kyl dinmethyl aminé ¢ei des hadd ngprboamatoms, m(‘efembly

22 ceg bton atons18

I such as stearyl di amne. _oxi deg..: : S i ng ent_,is.
. present at a |evel qgw%lr'omr%)t?@%to ePre%gr%e_%% a;')'?%P’Zra-ﬁ@%?gom afé . (f.t Yo't 0
. 3.0% of thei19hanpownoethanglamigdes stearic dipthamolamidgerateadicymonoisopsepartolt n

~ suspending the silighae FRECSkEdrikNdlilEpAIpRINGP Caitd . 0i Ve

pear|l escence to

- the product. M xtures of suspending agents are 30 al so suitable for use
tin the conpositions of this invention. Water Water is the |ast essential
i conponent of the present inven- tion. It is present at a level of from

- 29% to

Still other suitable suspending agents are alkyl dimethy!

amine oxides having from 16 to
as stearyl dimethyl amine oxide.

25 The suspending agent is present at a
0.5% to 5.0%, preferably from 0

22 carbon atoms such

‘level of from

.5% to 3.08, of

the shampoo compositions. The sdspending agent serves to assist

in suspending the silicone material in the shampoo and gi\)e

pearlescence to the product. . Mixtures of suspend'ing agents are
30 also suitable for use in the compositions of this invention.

Water

Water is the last essential component of_ the present inven-

tion. . It is generally present at a level of from 29% to

94%, preferably from - 60% to
35 poo composition. '

858, of the sham-



94% bpreferably from 60% to 85% of the sham 35 poo

conposi tion. -1 4- Optional Conponentss The shanpoos herein can contain
a variety of optional conponents frequently included in shanpoos suitable
for rendering such conpositions nore acceptable. Such conventional
optignal 5 I ngredients are well-known to those skilled in the art and
are used at their art-established levels. Such ingredients include, for
exanpl e, preservatives, such as benzyl al cd¥ol, nmethyl para- ben, propyl

paraben and i m dazolidinyl urea; cationic surfactants, such as cetyl
“trimet hyl amniﬁﬂﬂﬁﬂﬂoﬁ&%ﬁr yl trimethyl amo- 10 nium chloride,

t L : cet ﬁ' met gylj_ amm?humswabﬁ@gbdehes?iagr?érﬂ amiagﬂu lateﬂememni 'é%‘tlﬁnal -
chloride, an i (partially rqgenated, tallo i me I um ori de;
t hi ckeners and \ﬁ'(dzmems rfﬁﬁ%/‘l'?'gﬂ" dQehyded Ip a%?’ﬂaﬂ%ﬁéﬁaﬁée 3Pra'q"tﬁ§l"lﬂ1ai n
fatty acid (e.g.sudrercdmpositions dedre bdareptaisieyneSacief cenver Horaloopdionand
propyl ene ©xi de,, . ch a _ I.c ,E8 fen Y. BARE n t

sodi um chlsgr - d@%ﬁgﬂ%’ﬁgu%"’x%@r&;‘gﬁh otrloja'?%gesgs&l ﬁ?ﬁ?sm' -ﬁgtee}g‘gog'%i ﬁ{ﬁ

al cohol , and et hysechlatotbeir pFt-#4fabiished- leyriai s, Such hingredientsc inniude,
succini ¢ acid, piypSgRfhple, ptéberi @il es) '&Yﬂhoﬁt%nz??d&wh&z?}r hﬁiﬁﬁpa.—a-
perfunes; dyes; and, sequestering agents, such a 0 di sodi u

et hyl enedi ami ne #ef« PORYhParaters 35 Imigazelidin! S‘f"r?aéo"éﬂtf‘?"ﬁﬁ s featantant han
gum and | ong chaiuch@yl cetol itvhidtigh aftproniumedhRPiIES, 18y | ArfmettsylUamflos N
the preseria |Vl dme e AMTT ey RGN ERToBos Y, Shafrtilipsibin
G?gpgpggl capgfi ]tbern‘ylaamh\eaium athdacide) and/ dipagtially blydyogedated dallow)
gx pandabl )é’ cl ayg&iﬁsﬁgaéﬁgﬁ?ﬁggmﬂggﬁ |te(§' kgégﬁlsog%;ikgl }/E/E cggltyang@é%%w
71C75°(T560) . VorpqEhali, S pdmbs uiaR R1dd ShacBHOSYnEToRRS
(2nd Ed.) pp. 64§L:7:: (alsgmr'ﬁsﬁﬁs :ffered by lBASF \‘;yando‘:te, gdi:m ch!or:
ide, ammonium xylene sulfonate, sodium sulfate, polyvinyl alcohol,
- and ethyl alcohol; pH adjusting- agents, such "as citric acid,
succinic acid, phosphoric acid, sodium hydroxide, sodium
carbonate; perfumes; dyes; and, sequestering agénts, such as
20 disodium ethylenediamine tetraacetate.
Suspending agents, in addition to the xanthan gum and long
-'chain acy!l derivatives described above, can also be used in the
, present invention. Such suspending agents can be any of a
N variety of expandable three layer clays. Preferably these clays
25 have an.ion exchange capacity of at least about 50 meq/100 g. of
clay and more preferably, at least about 60 meq/100 g. of clay.
The three-layer expandable clays used herein are classified
geologically as smectites. Such smectite clays are described in
Grim, Clay Mineralogy (2nd Ed.) pp. 77-79 (1968), Van Oiphen,
30 An Introduction to Clay Colloid Chemistry, (2nd Ed.) pp. 64~76

(1977).

35 , .
The smectite clay minerals that are preferred for use in the



“is achieved

. TEST METHODS

3.5 The 'smectite clay mnerals that are preferred for use in the -pr esent.
I nvention are nontnorillonites. hectorites and saponites (nost preferably.
hectorites) in which the counter ions are predom nantly sodi um potassium
cal cium magnesium lithium and the |like (preferably sodium, |ithiumand ~.
magnesium . 5 Prior to their incorporation Into the shanpoo Mo
conpositions, it is preferred that the clay be totally hydrated. Hydration
takes place by any of a variety of methods km®wn in the art, such as
cimrersing the clay In water, thus permtting the clay to absorb t he water.

t Ot her met hods for preseat |me0|tl@p are mootmotiidnites Ohectoditessland sBponites

. Chemi stry and  Phygidst %reﬂ%lgpusecgglﬁt 7) (7 hhich . the cmfnte{ Aons  are .

- Such in- gredients generall n VI duallTy at a lev
1 0.01%to about 10Rregesirardty yspdiim, potgssigm,.t ocalc-um.s 0egnesiumsi dithium,

| the _cormOSI tion. Hnd the like Tb?eﬁ'r'alfy tsbenuaf eﬁﬂ@&m‘?%’ﬁao%iag'n%@ﬁzﬁﬁ not
‘critical may be i he shanpoos of

the a
the present nvent i on bé’ [}8‘83 uyca'ERP%?ma Vétt"i dhe sbpmpoohHSaRPR$SIANS) n
Eﬂe prior arttsgght as ;Bnerfatrdehat ithg diae bal eotalllyt maeatemdenyagatfam@geatnd
. then mxing i r ou
"Jerr]. The m xt ur & ?csén%erea%Q/ &gP%Uﬁ tg)f’ 8? rﬁ%é@?‘i 8%&'"&?% s["'é?'r
. tenper at ure bef or dminsirsipgothgedliayn Ouyhtﬂ‘.hﬂwﬁ sheramitting| thelcblaheto tdhsongh
~a heat exchanger 4heCqates ! RPOHiethdd Ior TGRS RAG dFd |adstr e ho
provide adequate di sper si on r@/ I core materlars. ~Thi's
_ ¥y ha 'H@Shﬂ\!.a\ﬂé!?%n&h?mlfftmfﬂ zPhysies o of| Glaynd PR i 82Am27
. material pre- fergigyipe about 100 microns or less. The present Sych in-
- compositions are use

%e Ne2aEO0NG ti onause n§ for' cl etanl P%e?ar&{ Fro
0.1 to 109 FEoletsg5RrRT, 228 PP 3 A
- wetted, generally G0t toasbout WORK cpreferabiyghfrome hair Gus§ tdien ri rﬂsm oby.
weight of the composition.
15 The pH of the present composutlons is not critical and may
- be in the range of from 2 to . 10.
- The shampoos of the present invention can be made by any
' of a variety of methods known in the prior art such as first
hydrating the clay in water under agitation and then mixing it
20 and the other materials together and heating to about 72°C. The
mixture is mixed thoroughly for about 10 minutes at the 72°C
temperature before being pumped through a high shear mill and
then through a heat exchanger' to cool it to about 27°C, _ L
The high shear mill is used to provide adequate dispersion /.
25  of the clay and silicone materials. This is achieved by having
| the average particle size of the clay and silicone material pre-

ferably be about 100 microns or less.
The present comp’ositions' are used in a conventional manner
for cleaning hair. From © 0.1g to 109 of a composition
30 is applied to hair that has been wetted, generally with water,
' worked through the hair and then rinsed out.
TEST METHODS
The Static Fly Test is used to measure the amount of charge
"generated on a hair swatch from combing with a plastic/nylon
35 comb. Static controf Is believed to be an important part of the
manageability delivered by hair care products. Hair swatches are
prepared and tested in the following manner,




[ .
The Static-Fly Test is used to neasure the anmount of charge generated on a
hair swatch fromconbing with a pl.astic/nylon 35 conb. Static control Is
-bel i eved to be an inportant part- of the ranageability delivered by hair
care ptloducts. Hair swatches are prepared and tested in the follow ng

manner . -16- Static Fly Test 1. Swatch Preparation The standard
-swatch consists of 4 granms of hair a_gg_r_oxiz_rratsely 9.5 inches (24 cm
| ong. The swatch is clanped at 5 the ro0t end using two brass cl anps

such that 8 inctgaét,(gp';ﬁpgesqf hair are conbable. The hair above the clanps

Is glued with (avai l abl e from Davcon Corporation, Danvers, MA
01923) to minimze hkir PwatchiBreparatiami ng. Three of these swatches are

wet thoroughly with TR Watfidatd swAtMH/'SI&Hhsiks10QF (g Thrafls? 6€ Haikhe
shanpoo to be tested is applied to eaa}l-s tch and_wor ked“conpl etely
t hrough t he hai r"'.ppl"l‘?é"g%ﬁ)bc?osi inchgs (A gmd olonge  sER®RARR; ise clamngch@tt he

| at her outs5 by hath@. rddti engr asRRS twd beasstictamps\suchRRat W inéhéd (1200cm)
tches are fhen hung

hi dri h t | ac 15, _. The s
on a rack and drteRads, 38, Smbaler JEhe Joair, abays e, SlamRY )5t Slueds ks,
Each dry- swat cDueo’) heementi{aaileble Iranmr Dheson rCanpbeation, r Panversn\MA
tangl es. Any ch the.: . J e ' using a Zerosta
(RTQI\J/p gun (l\/%del @gsgg?& ﬁ@drﬂ% grgr%'J Esgcgvgg@gr Eg'gbmbtor .). In general,
the swatch i s neutral hteey off these iswatehesyareowet Hé\ozeuggtmtwitlgutamasatbeen

depressed ) or JdjusRa t&.1003Fatig®dytaselie censs %E%WQ@WM b&a%«gt&@%sused
to determne the static charge of the hair swatches. 2 he Faraday
\cage appar at us iaé’p(!l?ﬁlstt?uﬁcéﬂ sateh nand warkrd compjetelycthrougine the hair.

stainl ess steel Twarshampbobis datheredr for Bor seconaisawiile’ workifg dinee nstheps of
Lgsglh?,ne‘rrhgyl ! n%ﬂ’t B&ehganCh‘Fﬁis( %%o&ggs he! rdép%g?etf rtwtt):y ti%n4esI ré(l.:u:ﬁstl'ga?’t6 tv(l:vg) :
washings and rinses have taken place. '
15 The swatches are then hung on a rack and dried at 80°C
(28°C) and 20% relative humidity for 16 hours. )

- Each dry- swatch is then combed with 3 strokes in order to
remove any tangles. Any charge on the swatch is neutralized by
usihg a ZerostaéR/:r 'a)un (Model #3 obtained' from Discwasher

20 Corp.). In general, the swatch is neutralized after the trigger
of the ZerostatR gun has been depressed 2 or 3 times.
2. Static Measurement
. A Farada(ylcage was used to determine the static charge
— of the hair swatches.
25 The Faraday cage apparatus is constructed of inner and
outer cylinders made of stainless steel connected by a 1 micro-
Farad capacitor. The dimensions of the inner cylinder are 9
inches (23 cm) in diameter by 14 inches (36 cm) in height. The .
dimensions of the outer cylinder are 12 inches (30 cm) in diameter
30 by 14 inches (36 cm) in height. The bottom of the inner cylinder
is insulated from the bottom of the outer cylinder. The voltage
across the capacitor is measured by a 600A electrometer (obtained
from Keithley Instruments, Cleveland, Ohio).
The hair swatch to be tested is touched against the inner
35 cylinder of the Faraday cage. If the charge is not zero, the



di mensi ons of the outer cylinder are 12 inches (30 cm) in di amét er - 30

14 inches (36 cn) in height.

fromt-he bottom of t

Cl evel and, Onio). The hair swatch to be tested is touched against the i nf
e Faraday cage. |If thetpharge is not zero, the -17-

35 cylinder of th

The bottom of the inner cylinder

he outer cylinder. The voltage across the capacitor
measured by a 600A el ectroneter (obtained fromKeithley Instrunents,

swatch I's again neutralized by repeating the above procedure with the
Zer ost at R gun. Téwatohuis agairmineutnalizdd by cepéstindytheaabove ipriocedsreiwith

steady, consist eg_{ (‘z%g‘gg qu

swatch i s touched ag

determ ne the eagga@l,, ce
test was carrled out ~accor

Rd and pressure.

After conbing, 5 t he

g6
ai nst the Inner cylinder and the static voltage is
measured by the el ecfrmmraIShaimwmhbimg:W&ﬂd Ty harskttens timesd at oa

d;QGerftr %Wn%et hod set

rtﬁ!"re 19«f§er co&?iﬁgi S

Chem, Vol3 27, M Fmatgbgis, ﬁ"h'cf‘ﬁé pERINgk; He nivgeri extindeg:and the static

Schaew tz | oad cebita é/hgefheﬁm%}otw@%lét&ednéférm ace of the Instron Model
Metric Table I\/bds !l&& g i 2. The hair swatches were
i be Static Fly Test. Control Conposition A

prepared as desc

shanpoo conposition whi cmuenttesneuk nesedheto sdétecmiree ntihve plaseploft combimg

" US. Pal oht AESROTAUEEaCiuet 3

of the 20

prior art as disclosed
were made by conbining the follow ng

conponent s10\Wei ght %Tbdsptestrwas carried out acgording o the methodysednforti
Soc.laz:&ktne“t5 Eher?; 0\/011521) b 379-398 witHTRAE UBlowing

lauryl sulfate ;n j.

| aur et h-3-sul fate

1.4 - modifications:

1. A Schaevitz load cell, Model

- Anmoni um xyl ene sul fonate

PTO-G1000 was used in

place of the Instron Model Metric Table Model, TM-M; and
2. The hair swatches were prepared as described above
for the Static Fly Test. '

15

- Control Composition -

A shampoo -composition which contained nelther silicone nor

phosphate ester materials (A) and shampoo compositions of the
20 prior art as disclosed in U,S. Patent 4,479,893 (B, C and D)
were made by combining the following components:

25

30

35

ComEnent

Ammonium laury! sulfate
Ammonium laureth-3-sulfate
Ammonium xylene sulfonate
Xanthan gum

Ethylehe glycol distearate
Cocoamide MEA

Ceteary! alcohol

Polyether modified siloxar\e1
Polyether modified siloxanez_
Tricetylmethylammonium chloride
Laureth-3-phosphate

Perfume and minor mgredlents
Water

Weight %

A B ¢ D
'12.0. 15.0 15.0 15.0
4.0 - - -
1.4 - ° = -
0.5 - - -
1.5 - - -
1.0 - - -
0.5 - - -
- 1.0 - 3.0
- - 1.0 -
0.5 - - -
- 1.0 1.0 1.0
1.2 - - -

77.4 83.0 83.0 81.0

i's 1nsul ated

o/



Xant han gum . 0.5 -

- Ethyl ene gl ycol

di stearate 1.5 Cocoani de MEA - - 1.0. - 30
Cet eatyl al cohol 0.5 - - Polyether nodified
si koxanel - 1.0 - 3.0 Pol yet her m)di fied siloxane2 - -

1.0~ - Tricetyl met hyl ammoni um chl ori de -

Laur et h- 3- phosphat e - 1V\£§ 1 0 1 0 35 Per f unme and
o

m nor ingredients

77.4 83.0 83. 01? ﬁthe, Bqégjgégog, _ aﬁﬁcogpghg& e;fjo',%. b%ggﬁvgphal ned from Dow

Cor ni ng Corpora I on one nmodi fi ed

si | oxane obtain "Pﬁfﬁﬁ"lﬂaﬁérap E%&'WF&“'&?“@W‘&@SS Di net hi cone Copol yol .

5 The fol | owi nd awmbe&ndmﬁ@al Q%ﬁm getdined rfebm GoRerddNEIRELriE YASGEL he
benefits, and tg n§41%d C‘H usi present invention. EXAMPLES 1-VI 10
The following c %pé dmethieen &gﬁpg tative of t he present invention

Wi ght  %5Conponent ' 111 1V '

Anmmoni um | auryl sul 2 0 0
Ammoni um | aur et h- B.fs faftogm'\'"'Ig é’?aﬂrque} %esci?ttp i’ d&n‘ﬁnsyag Angﬂfm um

xyl ene sul f onatcompositions,]the benefits, 4and the mett®d Foo v&inghtire guresent

- 0.5 0 5 Qn5ents&15 1.0 0.75 Ethylene glycol distearate 1.5
1.5 1.5 . 2.0 Cocoanide MEA 1.0 1.0 1.0
1.0 1.0 2. o 20 Cet earyl al cohdiXAMPLES I-VI 0.5 0.5 0.5 0.5

0.75 0.1 1gol ydi et hpheé i foRywitey fdomﬂkltions aré. 'geprlasgntakh?e o? ﬂ1e %r@seﬂt S
Pol ydi net hyl si l,oxane gun® .

. 1.2 1.2
UTrucetylnethyléﬂﬁB’hﬁ' chl ori de 0.5 0.5 0.5 0.5 0.75 0.25

Weight %
Component P nomowv v v
Ammonium lauryl sulfate 12.0 12.0 12,0 12.0 8.0 10.0
- 15 Ammonium laureth-3-sulfate 4,0 4.0 4.0 4.0 4.0 9.0
Ammonium xylene sulfonate 1.4 1.4 1.4 1.4 2.5 2.0
‘Xanthan gum - 0.5 0.5 -0.5 0.5 1.0 0.75
Ethylene glycol distearate 1. 1,5 1.5 1.5 2.5 2.0
Cocoamide MEA 1.0 1.0 1,0 1.0 1.0 2.0
20 Cetearyl alcohol 0.5 0.5 0.5 0.5 0.75 0.1
Polydimethylsiloxane ﬂuid1 1.8 1.8 1.8 1.8 2.0 1.5
Polydimethylsiloxane gum> 1.2 1.2 1.2 1.2 1.0 0.5
Tricetylmethylammonium chloride 0.5 0.5 0.5 0.5 0.75 0.25
— Laureth-4-phosphate 2 0 - - - 2.5 2.0
25 Oleth-3-phosphate - 2.0 - - - -
Laureth-3~-phosphate ' - - 1.5 1.0 - -
Perfume and minor ingredients. t.2 1.2 1.2 1.2 1.2 1.2
Water 72.4 72.4 72.9 73.4 72.8 68.7
1polydimethylsiloxane fluid with a viscosity of 350 centistokes and

30 a molecular weight of 13,650,
polydlmethylsiloxane gum with a viscosity of 2,000,000 and a
molecular weight of 400,000,
The siloxane gum and siloxane fluid are combined and
agitated slowly in a ReadR standard mixture (available from
35 Teledyne-Read Company) until the gum is fully dispersed into the
fluid.



Laur et h- 4- phosphat e ' 2.0
A et h- 3- phosphat e
Laur et h-3- phosphat e .-
I ngredients :
72.4 72.4 72.9 73.4 72.8 68.7 'polydinethylsiloxane fluid with a
viscosity of 350 centistokes and 30

m nor:

- - - 2.5 2.0 25
- 2.0 - - - - ’

- 1.5 1.0 - - Perfune and
1.2 1.2 1.2 1.2 1.2 1.2 Water

a mgbecul ar wei ght of 13, 650.

2pol ydi net hyl si |l oxane gum w th a viscosity of 2, 000, 000 and a nol ecul ar

vveid ght of 4oodooo|. TheThei $iticome lgixmrendsuﬁghwmnmixfdﬂd dhdglrtﬁe Eér]flﬁli'
and R agitated slo ipa t [ m xf ure. (aval e fro
Tel edyng Read @nﬁgmnﬁﬂgﬁ |arF%%gL%'$%@%Q?9“&\e§p@r §e53f‘ﬁ‘f’6 tﬂg‘ fslel'fu?)tm7

-19- The silicone for x2 imiputesiratazeGu  Mhe uesulting tdrampoonisistaple for long

‘conponents are th

‘mnutes at [err].
‘at tenperatdres up to Whaft t'["ér ,spamgoo composition &5 added dnahpiro which has

conposition is ad(iﬁ‘ént febiid witH GlbteAs WwRKadVBhidiy rWthb Mﬁt-eénd V}‘?ﬁi’é’dj out.

‘through the hair

%ﬁ.}»@ﬂ@g@ﬁﬁﬁg%tgﬁ arst@relebgafo %kht S3goft aBGcaé of time

| ong p

nsed The washed hajr exhl its reduced
‘electrostatic char ?FS’PG‘V%@ e<niiits oF ‘t‘iﬁ‘?‘ofé?qti"i’?ta“:?mcf‘ﬁé&% dmgproved
man?geabl lity. Sulestasid adyy cemtaabmtyr,esoﬂthessalaadohhaagabmh;en t he
surfactant 10

‘| aur et h- 3-sul f at en} )s(t ;ge"gtfsgf Bﬁ,rarﬂ?

Ml cPdabes, 4k getaffes, VR M g tant

“anpbunt of any of whixtdre lofvammorsiumf &anraﬂ\ts:lﬁmdandohmduimm yaureths3-suifate

m Xt ur es:

| auryl
“triethanol ani ne I @t'j‘tYePﬁ the f@i@insoavnfﬁmmaewpdbmi\éma@m Pbrié!t mixtures:
sodi um dodecyl

-V

S

sul f at e,

15 .

20

25

30

35

pot assi yg1 atibyda SU' Yfse

sodi u auret

e P& 3RS i4 tﬂt BnS %hgﬁiﬁfng %&{Ret of .

ate, triet ano am ne

bepptagsiGn 1aUrgl esulfatest ?Bids%hhrﬁ labirBtR adulfdtes Usddium' fauiiyd O
‘obt ai ned when the p?}a¥d| metgxllmm l oxa%a

Ff'age 9r|gt n;n@lgnt“lg‘ree Igur'yElX asrmlfaetse,
triethanolamine laureth sulfate, sodium tridecy! benzene sulfonate
and sodium dodecy! benzene sulfonate. _

Substantially similar- results are aiso obtamed when the
polydimethylsiloxane fluid and gum mixture of Examples I-VI is

aure

replaced in whole or in part with an equivalent amount of
polydiphenylisiloxane fluid, polydiphenylisiloxane gum or mixtures
thereof. _

Substantially - similar results are also obtained when the
phosphate esters of 'Examples {-Vi are replaced, in whole or in
part, with an equivalent amount of laureth~5-phosphate,
tndeceth-s-phosphate or mixtures thereof. |

EXAMPLE VII

This example demonstrates the reduction of electrostatic
charge in hair after it is washed with the shampoo of the present
invention. The shampoos of Examples I~ill were made and tested
against the control shampoo compositions (A-D). Using the static
fly test described above, a set of three hair swatches were
washed in each shampoo and the static voltage determined.

The voltage data presented below are an average of two
trials (3 swatches each) of each shampoo. -

St

\e



" . replaced.in whole or in part wth an equival ent anmount of 20
pol ydi phenyl si | oxane fluid, polydi phenylsil oxane gum or m xtures thereof.
Substantially simlar results are al so obtai ned when the phosphate esters
of :Exanples |-VI are replaced, in whole or in part, wth an equivalent
anpunt of | aureth-5-phosphate, 25 tridecet h- 6- phosphate or m xtures
t hereof . EXAMPLE VII This exanpl e denonstrates the reduction of
electrostatic charge in hair after It |s28ashed with the shanpoo of the
present |Inventjon, The shanpoos of Exanples 1-111 re e and tested 30
agai nst the ¢ I sharrpour'EE’EBlEﬁBsitions (A-D). UM&L‘&&C fly test
descri bed above,1 a set of tQumeolhAir swat ches were vigabed 0i,05each shanpoo
and the static \voltage det .neds The voltage data sent bel ow are an

% Gthde a8 < 3568

average of two trials (3 s s each) of each sha -20- Set #
Shanpoo 3 Camitreigé (Volts) 1 0.5300LPBI A

0.46 + 005 2 Co B : 39 gt1h- 05 3

Cont r ol O% 4 @J"ghg30+ 0.05 5 4 0.30 - ol1d Control D
0.80 + 0.10 5 5 Sh&heawoef ofckxapple || 0.08 380+09. 05 6
-Shanpoo of Exang e || Shatpbd of ExBRple 1l 0. fhanpogs of Exanple 111

0.12 + 0.05 The data presented in t first four entrjes (sets 1-4) show 10
that the hair vdshed in the H}H"PO‘PPgﬁéﬁ’Bfﬁ)éI'had a i‘ i 69‘?5‘5/_ hi gh
el ectrostati c charJhae datzhpresiérgodciranhe first fanuatriebytsetval~4)hghéw The

ai 1 et i PR B8 AAHER, 0 hEremos oot CBAR: o KSRHYAN have
. ,substantial | y highdsiectrostagia rahwrgei c suthr §ehigiThehasfger oyilihajausealfiyd i n
t hese shanpoo Wosﬁiag,i.ons
: The data presented in the last three entries (sets 5-7)
demonstrate that the hair washed with shampoo compositions of
15 the present invention have substantially reduced electrostatic
charge. Therefore, hair washed in these shampoo compositions
will show relatively little "fly-away" hair. S -
EXAMPLE Vi
This example demonstrates the improved wet combability
20 imparted to hair by the shampoo of the present invention.
Using the wet combing test described above, the shampoo of
Example IV was made and tested against control! shampoo composi-

tions B and D. The force values presented in the table below

s are an average of twelve swatches.
| 25  Shampoo Force {grams)
Control B 6000 + 1400
Control D 4700 + 630

Shampoo of Example IV 3300 + 670
These data demonstrate that the shampoo of the present
30 invention increases the ease of wet hair combing when compared
to the shampoo compositions of the prior art.

35



7

will show relatively little "fly-away" -hair. EXAMPLE VI || This exdnple

denonstrates the inproved wet conbability 20 i nparted to hair by the
shanpoo of the present invention. Using the wet conbing test described .
above, the shanpoo of Exanple IV was nade and tested agai nst.- control G
shanpoo conposi- tions B and D. The force val ues presented in the table i

bel ow are an average of twelve swatches. 25 _ §_[1arrpoo
Force (granms) Control B _ 6000 ? 1400 Control D
4700 + 630 Shanpoo et afManple 1V 3300 + 670 These data denobnstrate that

t he shanpoo of the present 30 - invention increases the ease of wet hair
conbi ng when conpared tdstheh sthampoo é@fnmfippommising; prior art. 35
-21- CLAIMS 1. A shanpoo cqmyosfrordn conpsd 2on9: (208! 60 synthetit ik fac-
60% of a synthetic surfac- tant selected frofmthe group con3|gt] ng of

REMi Hhe grayp consisting of anionic

ani oni ¢ surfactants, tant selected

factants, zwitterionic surfactqitfactaragphoteric surfactants, @gewloRic<t 8G£S
thereof; (b)gfrom 0.01%,.t 10% af a di rsed silicone .
pol ymer haviRg a nol ecul ar wei ghftacg?ntfsr‘om %%Pe[rbon c s“'??’%@ﬁ%oo 3’??89‘8‘3”‘:
viscosity of 10 surfacfards, and mixt@rdsothereof; - 20, 000, 000
centistokes at [err]; sel ectgﬂ ffer t he 9r Oy'Rp1§° I sting qfo%p(yfy-a dispersed
di net hyl si | oxanes. pol ydi ptienyi si | oxanes,  and mi xtures thereof; Pcf
from 0.1%to 5. 0% ofsiligoae KROly@enokyying) 3 molecular weight of from
ated phosphoric acid monoester selectegof Rgm the 1 oossd and 4'SiRkb&ity  of

from 2 to 20,000,000 centistokes at
25°C; selected from the group consisting of poly-
dimethylsiloxanes, polydiphenylsiloxanes, and
mixtures thereof;

~of tri dec%h- 6- phosphat e,

{c) from £ 0.1% to 5.0%8 of an alky! ethoxyi-

. - 15 : . ated phosphoric acid monoester selected from the
- - group  consisting - of _trideceth-6-phosphate,
laureth-3-phosphate, laureth-4-phosphate,

laureth-5-phosphate, oleth-3-phosphate, their
salts, and mixtures thereof;

20 - (d) from 0.5% to . 5% of a suspending agent
selected from the group consisting of xanthan
gum, ethylene glycol esters of a fatty acid having
from 16 to 22 carbon atoms, alkanol
amides of fatty acids having from 16 to

25 . - 22 carbon atoms, alkyl dimethy! amine oxides
having from 16 to . 22 carbon atoms,
and mixtures thereof; and

(e} from 29% to 943 of water.

2. A shampoo composition according to Claim 1 comprising
from 0.5% to 5.0% of the silicone polymer component.

3. A shampoo composition according to Claim 2 wherein the
- surfactant component is selected from the group consisting of

—_

LT



‘| auret h- 3- phosphat e, | aur et h- 4- phosphat e, | auret h-5-phosphate,

ol et h- 3- phosphat e, their salts, and m xtures thereof; 20

(d) from 0.5%to 5% of a suspendi ng agent selected fromthe
group. consi sting of xanthan gum ethylene glycol esters of a fatty acid
havi pg from 16 to 22 carbon atons, al kanol am des of fatty
acids having from 16 to 25 22 carbon
atons, al kyl dimethyl am ne oxides having frgm 16 to 22
carbon atons, and m xtures thereof; and (e) from 29%to 94% of

water. 2. A shargilenieOnPearfacBnés Lol Gwittekionié ai MBur faOEEMS 51 NCarhpRidteric
0.5%to 5. 0% %f th(ta Si Ir{qcone pol yiﬁr cprrponent. 3. A shanpoo

conposi tion accortHMgcteBter &Nd SIRHEReS E®8 surfact ant conponent i s
selected fromthe group consisting of -22- anionic surfactants,
zwitterionic surfacfant g, hoterjic. factants ngl. i xt.ures .t her eof .
4. A shanpoo corrpo_sié'! oniaégca)&%ﬂgé?%b%@#ﬁq %Cﬁﬁilg('ﬂ'p c%me.'ﬂﬂ ée ?"(‘)rﬁom'
0.4%to about 2. (03tisés tfromal kyl etthdfytat sboythosPRoofc thei atkydnethsbarlated

conponent. 5. A Qi&%W%cfﬁd%@t%‘:?Qﬁﬂbﬁ go Caim4 wherein the
suspendi ng agent ‘conponent 1s selecte romthe group of con- sisting of
xant han gum ethylene glycol esters of a fatty acid having from 16 to

22 carbon atomns, and §) Xt W ehahipRocedmpdsition StLRFERTY AONTRSiM! 4 ORhECEIA! BHeNd
to Cdaimb5 wherein the conpreses sili cong congﬂerégné kt
pol ydi net hyl si | ox3HPENAING A3G RN FORPRAEDE 1% iS61F<3ed o 'R theo aBPYPLPE con-
wherei n the al kylsistingxypifatxeadtpamsghor,i etaygledenghpadt estersmpdnenfatty acid
se| ected from . up i | - I s 3-.ph e,
\‘gur et h- 4- phospha‘%gelangl b 5. pﬁﬁgéh’; E?M"oﬁe‘?'n?g.a%#éﬁ‘é’ﬁ‘af*g? e ur.
their salts, and m xtures thereof.

6. A shampoo composition according to Claim 5 wherein the

ComPreses
silicone component ig polydimethylisiloxane.

7. A shampoo composition according to Claim 6 wherein the
- - alkyf efhoxylated phosphoric acid monoester component is selected

from the group consisting of laureth-3-phosphate,
laureth-4-phosphate, laureth-5-phosphate, oleth-3-phosphate,
5 their salts, and mixtures thereof.

8. A shampoo composition according to Claim 7 wherein the
surfactant component is an anionic surfactant,

9. A shampoo composition according to Claim 8 which com-
prises from 10% to 30% of the surfactant component.

10. A shampoo composition according to Claim 9 which com-
prises from 10% to 22% of the surfactant component
and from 60% to 85% of water.

11. A shampoo composition according to Claim 10 wherein
the surfactant component is selected from the group consisting of
ammonium laury! sulfate, ammonium laureth sulfate, triethanolamine
lauryl sulfate, triethanolamine laureth sulfate, monoethanolamine

5 laury! sulfate, monoethanolamine faureth suifate. diethanolamine
[

) O



8. A shanpoo conposition according to C ai m 7 wherein the surfactant
anionic surfactant. 9. A shanpoo conposition according to

component

Claim8 which com prises from 10%to

conponent
prises fr
60% t o

IS an

. 10.
om
85%

30% of the surfactant
A shampoo conposition according to Caim9 which com

10%to 22% of the surfactant conponent and fronwg
of water. 11. A shanpoo conposition according to Caim 10

wherein the surfactant conmponent is sel ectef¥romthe group consisting o

anmoni um

| aur yl

sul fate, ammonium | aureth sulfate, triethanol am ne |aury

sul fate, triethanauxyl nsultate ot [diethansiamingonlauratimolsalfete, 5 sodium| dausic

sul f at e,

nonoet h

1111111111111111 I
sul fate, sodium | laureth nondfate cerpatassium  laury | syifate, s RRIggBIUMy tgureth

sul fate, so](cji }[Jm ! ?Hffﬁiéll Radir{/ At %arcmﬁéﬁficbabyﬂ asdncosinel, f armoniumt aﬁgﬁ%w
at e, aur sar cosl ne, COGOY I COSI ne amoni um CoCco
Yo urm SGifBtay 1 Sodiiim s 50Color SULiLF,  BeRasium o sauavh. Yuitate,

| aureth s

sul fate,

di et hanol am ne
tridecyl benzene

t her eof .

| auryl sul fate, ammonium |l aureth sulfate, triethanolam ne |auryl sulfate,
triethanolam ne laureth sulfate, sodiumt r_i,dec¥l 5 b'g&zene sul f onat e,
sodium dodecyl belfzene A sHHITRRR LOMRARILIAN x perarding cta. JFlaim311 wherein

ﬁ%\ ] %ifiﬁ”reth sul Gairgte di 8HGRRP! gﬁineﬁalnso‘flfatg' ?odium

-23- lauryl sulfate, am ne

QiGeoydnos ahin2t e cogoybesifatel, amameetiarmjdmine! faicoy! ssdifata,

7

e,
b &

f
I

aur et h
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surfactant conponsutfonatesecérd tmixtéresntheeeafs oup consi sting of ammoni um

shanpoo conposi t i gRe aiFFactaRy dompdneinit isl3elebtec:ifror hihesgkowp Neorz0d ting rof

conponent

180,000 and a vi s EBBCATrapFRl Soitafd, Sl Roigbr e suttpts, Iretangippine, ,

Is flu

A shanpoo conposi launylasaifiate ngtrieth@nelamine3 lanestbi rsuifatesi sodivme pudpey
fluid has g mol ecylabeN€ Wifitghate Oodium dodecyl benzene sulfonate, and

mixtures thereof.

.13, A shampoo composition according to Claim 12 wherein -
the silicone polymer component is fluid having a molecular weight

of from 300 to 150,000 and a viscosity of from
2 to 100,000 centistokes at 25°C.

14, A shampoo composition according to Claim 13 wherein

the silicone polymer fluid has a molecular weight of from

2,000 to 100,000 and a viscosity ranging from 20 to

40,000 centistokes at 25°C,

15. A shampoo composition according to Claim 12 wherein
the silicone polymer component is a mixture of a silicone gum and
a silicone fluid having a gum: fluid weight ratio of from 1:2

to 2:1.

16. A shampoo composition according 't_o Claim 15 wherein
both the silicone gum material and the silicone fluid material are

polydimethylsiloxanes.

17.. A shampoo cdmpbsition_ according to Claim 14 wherein
the silicone polymer fluid component is pplydimethylsiloxane

‘) O A N



2,000 t.o. _ . 100,000 and a viscosity ranging from 20 to 40, 000

centistokes at [err]. 15. A shanpoo conposition according to Claim 12
wher-ein the silicone polynmer conponent is a mxture of a silicone gumand a
silicone fluid having a gum fluid weight ratio of from 1:2 to 2: 1.

16. A~shanpoo conposition according to Claim 15 wherein both the
silicone gummaterial and the silicone fluid material are

pol ydi met hyl si | oxanes. 17. A shanmpoo conposig4d on according to Caim 14
wherein the silicone polyner fluid conponent is polydinmethyl sil oxane

-24- having a vistaving raangisoosity r oamging fro@b0 to 350 to 30, 000 30,000

centistokes at [err . 8RpPo0 conposition according to Claim 16
wherein the suspen&L%'Jsg%keenst é%oszﬁpgﬁent is selected fromthe group

consi sting of ethylene glycol distearate, xanthan gum and m xtures

thereof. 19 oo SHaTpeO CORPIRbIEHN AHFRNEHINN hekdraihd! tol CIRT 96 "whifein

suspendi ng agent conponent 1s selected fromthe group nsistin
et hyl ene gl ycol di $hearstsPengifig hagetfunsomprneantytiar seleqied edromoghe group

shanmpoo conposi ti oopsfstinl NGft @thyRinE Ggvaer edistbirateys BRIMIhag ! and
conponent is sel ect eid from éhe agr oup consi sting of ethylene glyco
di stearate, xant hafFiHTeS AR Xt ures thereof. DKD/t!f:DAPL : 3540

19. A shampoo composition according to Claim 17 wherein

the suspending agent component is selected from the group

S consisting of ethylene glycol distearate, xanthan gum, and
mixtures thereof,

20. A shampoo composition according to Claim 6 wherein the
suspending agent component is selected from the group consisting
of ethylene glycol distearate, xanthan gum, and mixtures thereof.

DKD/tif: DAP1:3540

- N H T



