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HAI R CCNDITICNING COVPOSI Tl ONS Thf present |nvent|on qug%b
conposi tions for application 5 o and care of h

particularly, it relates to inproved conpositions for condltlonlng hai r .
Products which inprove the appearance, feel, and fran- ageabilit+y of fair
have gai ned increasing acceptance and popu- larity with consumers. The¥
utility of such conpositions is par- 10 ticularly inportant with - the use
of such- hair treatnents as permanent wavi ng, dyeing, teasing,.and

bl eachi ng: The physical condition of hair can al so be affected by

at mospheric condition use photo-catal yzed
oxi dati on. These fact %’rAs #ﬁgﬁp‘ﬂ'%;ﬁ%% pggir\sat exture, which is 15
difficult to manage and conb, whether wet or dry. Accordingly, conpositions
which "condition" hair generally inprove the nmanageability, appearance and
feel of hair,_as by reducing dry static and increasing the ease of conbing
both wet and EF‘? PﬁF?e"BGBHeBBRm retates gto) compositions 1RE BPRHEAHON Sone 20

are 5rinsg- tame” car@deft AumarC hhaire amaee%mikdwme, ief freldteshapr, while
ot hers are deeg condi tj oner which .are allqowed to remain on- the hair
r

for exter@@Fovedr FRmROsigions; for copditiopiidiiNd oning products contain 'ong
;:hal n qraternarwmnwu?r\:ompm $ ehabhiapparahte f aféel, nained | mba- _sucrl1J z;s
atty alg . e, in US.
ot et 3 Spkaie7 of | F" naYNaRigd indletsiHg adiilanes afi BBy

4, 269, 824arityl Inatimmanswnees Tfmuetillmyofzasucm&pmpmmensuwh paroduct s
havewar tt':&h!%?[#a?’urﬂBBF'ta‘?ﬁer&hc tHE “ﬁse 8:‘? Jl{#ﬂ OHbfr CHAaimehts SB5CS they

may | eav r greasy or oily, ct to re50| 'itng with di
and seburRermanent wayingy aﬂ)Y@"Bnaﬁ%ﬁ'@ghsin‘ésb ghingy orlthen Rhwisicalr e| at ed

to the copwiditioni 8o m?e&ﬁ arsbnbe sard&teaos;lcsﬁnésﬁnéﬁaeyc&fcﬁtmm in the
art) |nherentI%%I ead,t ep SI i on of both v hicl e and condi.tioning active

mat eri al SYSD t#% AYNNG A cavFe o PhotorRtAlYZsHs 9dFatigRen
devel opea'mtu:hfaubmphatyo resQVt diei Jeaie aoli pooni nextrs iwisichhiike

e ng ?i nid’lgﬁgﬁﬁe% 6}t?alt'%ge and comb, whether wet or dry.
Accordingly, compositions which "condition® hair generally
improve the manageability, appearance and feel of hair, as by
reducing dry static and increasing the ease of combing both wet

and dry hair. Such Eonditioning products are well known. Some

20 are '"rinse-type" products which are applied and rinsed off the
hair, while others are "deep conditioners" which are allowed to
remain on the hair for extended periods of time. Many
coriditioning products contain long chain quaternary ammonium (
compounds combined with- fatty materials, such as fatty alcohols. )

25 Such compositions are disclosed, for exampie, in U.S. Patent
3,155,591, Hilfer, issued November 3, 1964 and U.S. Patent
4,269,824, Villamarin, et al., issued May 26, 1981. While such
products have barticularly good cosmetic in-use and rheologic
characteristics, they may leave the hair greasy or oily, and

30 subject to resoiling with dirt and sebum. These undesirable
characteristics are, unfortunately, related to the conditioning
benefit, since such products (as they are known in the art)
inherently lead to deposition of both vehicle and conditioning
active materials on the hair. _

35 A variety of compositions have been developed which attempt’
to provide good conditioning benefits while maintaining acceptable
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-2- cosnetic in-‘use and rheologic characteristics. |In particular,
volatlle sili‘cone oils are well known for use in condi.tioning pro- ducts.
“For exanple British Patent Specification 1, 598,567, Lewis, et al.,
publ i shed Septenmber 23, 1981, discloses hair condi- 5 tioners containing
vol at¥Te silicones and certain surfactants. =(&Anr essential feature of. these
conpositibns is their freedomfromfatty nmaterials and quaternary anmmoni um
conpounds. )  Brcosmeti€atinnusepaodf i thadlegicoocharagtenistics shedin J artizular,965,
di scl oses organ o] [ I t EndlS S
di scloses organgeadiib! EARBnE guges.se %uw,?awa gaggqlsew &qﬁmm.n% Brdt
i ssued Febr uar ydEEtS 198§°"d|°3@"575!§s Britishi oﬂé@tcoﬁmiﬁlcﬁg"ﬁyd}oi?&rv% or

si|icone conditiepifderaant ?»u@ﬁiﬁé& SepREmBEF czswamr sahs&%&st Rbfk @Bhao-
agents, and. a cationic cop t|on|a(58S s"_?ent S. Patent 387, 090
S

(Bolich, issted YQR&ry, corygming; ¥p \sRBeS q_’Bd GarsRimguciasants ofédn
contai ni ng vol aéséamthaadfm&rboof Qhese | donfpositionsliiti ﬂmmgfraeeahsrwnd faett ai n

pol ymeric thickenin ent Pat ent i cation 0
bubl T shed July TaterefE ang s%wa&gsearvcomwéﬁ&w Prisufas s Hidtish” Patent
conpositions cSppclfmatg)rqwaBeni’ar pnd:hmdudust\al 2%, 1965 cdmlmseor@rm- and

propylene 20 gy feon npb@mgl mt‘ﬁf‘tgonecﬁﬁ&v %IQﬂJFJP?oP%{e “a%”ﬂb# QQBHFL

formu- | ations co copol | cone
ti oning agel, tiengrgel VEhPcl ePatemsri §|.B|b" 8251 i pBelight er el é'nd aigsHeni ¢

surfactant, haveeppafyad, nasss C%EleSQ@“éJn%x%hh?s "@rftaimAg hyd*besrbon

excel l ent in-use characterlstlcs In particular, such con|p03|t|ons

exhibit |ower r@Eoistii¢Ref copditioning, %@t?haﬁegﬁ‘l‘i‘l aenionisoatesnsoluRlia do
nQt, contai n t hetiickehing 0ageAePO! AH. ahidatioAis hcon@tivriifgpragente exees) ent

heol ogy. 530 ThESHS S B ol n oo f‘ﬁrﬁ"i%f Borfa08i i on

conprising:15 tioning compositions containing volatile hydrocarbon or silicone

conditioning agents and certain polymeric thickening agents.

U.K. Patent Application 2,066,659, Abe, published July 15, 1981,

discloses conditioning hair rinse compositions . comprising

quaternary ammonium salts, silicone materials, and propylene
20 glycol. '

It has now been discovered that hair conditioning formu-
lations containing a dimethicone copolyol and a silicone condi-
tioning agent, in a gel vehicle comprising a lipid material and a
cationic surfactant, have improved hair care benefits while main-

25 taining excellent in-use characteristics. In particular, such
compositions exhibit lower resoiling of hair after use than similar
compositions that do not contain the dimethicone copolyol. Th.us,
such products provide excelient conditioning benefits with low
resoiling, while maintaining preferred rheology.

30 o

The present invention provides a hair conditioning composition
comprising:

(a) from 0.1% to 10% by weight of a silicone
conditioning agent selected from unsubstituted
polydimethylsiloxanes and vinyl, phenyl, carbozxy,
alkozxy, mercapto, alkyl and amino substituted
polyd1methyls1loxanes,



(a) fromO0.1%to 10% by weight of a silicone conditioning agent sel ected
from unsubstituted pol ydi net hyl sil oxanes and vinyl, phenyl, carbokxy,

al koxy, nercapto, alkyl and am no substituted pol ydi net hyl sil oxanes;  -3--
(b) fromO0.01%to 10% by wei ght of one or nore pol yal kyl eneoxt de modi fi€E
di et hyl pol ysi | oxanes; (c) a gel-tyge vehicle conprising fromO0.1%to 1¥ -
by weight of a lipid vehicle nmateri —and from0.05%to 5% by weight*of a
cationic ggf ctant vehicle material, the cationic surfactant vehicle
conprising nET8M fold %49 o BYirweightt ofconeaioni mprmyti no or quat ernary
ammmoni um hydr ppAail&kyTemidEide anel rably.,. the lipid vehicle
naterials(g eaf Ly g??thol&' : fa1{€i§§?§$é9€§ﬁ228 é&iﬁﬁ§9%§£ preferably
used as rin e-tgpe 53?&Jﬂ%ﬂﬁﬁ > FHRPELFPRGI froms ObdRnd ol sy

condi ti oni ng Wakghby ofppal Viipdd helidOSha £8P$at 0 ahBe HYoky Yiggioed hai v
and rinsing tpg ggnggsu%&%%tfr?p1the hai r, “Al'l percentages n are by

wei ght of total conpdsiti.on. ﬁfﬁiﬂ%ﬂﬁ@@n%ﬂesﬂﬁgﬁﬁtﬁéﬁiMQ&%ﬁherial i s .
i ncor por at ed BateEels shef cabibnio SWrsactahie ¢ahieliec Surfactant vehicle
material is id6eapposahgd, =Y, f.frompD. 2%t 3% The silicone '
condi tioni ng agent ?ghgr g‘?%r gg:l ;?/d‘;lsrnegocrgp%’r%rf%ﬁ .ﬁ’t‘rgégsﬁgtéﬁ fromO0.25%to
1.5% and1%u§éh£§é¥k99eﬁ@é%Pd@nﬂgﬂ&ﬁexnaﬁymnmmbnﬁhmsionane_is preferably

i ncor por at ed gdteyki ¥ief mbiawi@sl%4y 2. 0% Preferably the lipid vehicle
material entaing. carbon chains-of from12 to-18 carbon atons in |ength and

t he : T L : L : : _

Preferably, the lipid vehicle materials are fatty alcohols o
or fatty esters. ' R ' e

‘These products are preferably used as rinse-type
conditioners, the compositions being used for conditioning
hair by applying the compositions to freshly shampooed
hair and rinsing the composition from the hair. o

All percentages herein are by weight of total
composition. Preferably, the lipid vehicle material is
incorporated at levels of from 1% to 3% and the cationic
surfactant vehicle material is incorporated at levels of
from 0.2% to 3%. The silicone conditioning agent is °
preferably incorporated at levels of from 0.25% to 1.5%, : : K,
and_the polyalkyleneoxide modified dimethylpolysiloxane is
preferably incorporated at levels of from 0.1% to 2.0%.
Preferably the lipid vehicle material contains ' carbon-
chains of from 12 to 18 carbon atoms in length and the
cationic material also contains carbon chains of from 12
to 18 carbon atoms in length. -



cationic material also contains carbon chains of from12 to 18 carbon atons
i n | ength. *4 Silicone Conditioning Agent The conpositions of the
‘present invention include one or 5 nore silicone-containing materials
which- i npart® conditioning benefits to human hair when applied in the
present_- conposi ti ons. (As used heretir, the term"silicone conditioning
agent" refers to such silicone conditioning materials, singly or in

conbi nation.) Non-volatile silgd;¢an S r?de{o%flﬁ rg m;LO Preferred
silicone conditioning agents i i met hyl si | oxanes of

t he general fornulThe: i®mpositions - of the present[ épventipRr énglufe Pner@h 1 to

15, 000, py ef %agéy difig &%&ﬁamﬂg fwafemisvd'm&hy' ﬁhbmanesnaar.omg ‘o

herein are unsu stltut or are v car boxy, Mer c
al kyl, or am hé"%ﬁ%ttpth'e‘@a“ bain V‘t!lﬁ"alap?"ﬁﬁef"értlhédP§P$¢%ﬁem5’8ﬁ6!qflson| ng

agents incl udf:Ag hgseld heréits Ulel term dnsiABehe tddmdiBiohing agentl :K«.réVs to
substituted é]_t.aar pol ydi net Eﬁ/l si | oxanes, ;and m xtures,there an | es

of silicone o?"l‘ usitkegne; gopf ?ﬂ'@geﬁ'ﬂatﬁﬁ@éﬁtlﬂﬁghﬁcf’ﬁdé" 53 '&‘m g 200
Fluid and mun-mammgslhéaﬁwéﬁoz&elbnetei‘Mt ional” Fluid (manufactured by

t he Do ning 2 : | manuf act ur ed
by SV\SWSﬁblr cijngs goFBe%FBangﬁé(EP%G %4 g’g‘ﬂgg g%ﬁ]gf'ﬁa mcéﬁagred(by uGenerzl;I
El ectric). . Pol ydi net hyl sil oxane conditi onithg Ligeat spalydimetdyisiiexdnesed i n

the follow ngoAepurEdlera) Y $m ptent 4,387,097, Bolich, Jr., issued 30
June 7, 1983;°EP-% 152a it Brltlsh SpeC|f|cat|on

2,066, 659, Abe, published July 15, 1981; Wendel, et al, "Organofunctional
Si.Iicones for Personal Cqm3),§o;gii@.qts'p(gﬁ3]29@;?cg$(reg'5q§ &
—/ 15 : _
wherein n is from 1 to 15,000, Dfeferably from 20 to 7000.
The polydimethylsiloxanes for use herein are unsubstituted or are vinyl,
phenyi, carboxy, alkoxy, mercapto, alkyl, or amino substituted.
Particularly preferred silicone conditioning agents include the
20 unsubstituted and the amino or alkoxy substituted linear
polydimethylisiloxanes, and mixtures thereof.

Examples of silicone oils useful in the present invention
include Dow Corning 200 " Fluid and Dow Corning Q2-8075
Aminofunctional Fluid (manufactured by the Dow Corning

25  Corporation); Silicone Copolymer F-755 (manufaciured by SWS
Silicones Corp.), and SE 76 Silicone Gum (manufactured.by
Y s General Electric). Polydimethyisiloxane conditioning agents are
also disclosed in the following documents; . '
_ U.S. Patent 4,387,097, Bolich, Jr., issued
30 June 7, 1983; | |
EP-~A-152194; : British Specification 2,066,659,
Abe, published July 15, 1981; Wendel, et al, "Organofunctional
Silicones for Personal Care Applications", 98 Cosmetics ¢
- Toiletries 103-106 (1983); and Todd, et al., "Volatile Silicone
35 Fluids for Cosmetics", 91 Cosmetics & Toiletries 27-32 (1976).




Toiletries 103- 106 (1983); and Todd, et al., "Volatile Silicone 35 Fl ui ds
for Cosnetics", 91 Cosnetics & Toiletries 27-32 (1976). Di net’hi cone ;
Copol yol The conp03|t|ons of the present invention also contain one or nore ¥ °
pol yal kyl ene OXI de nodified di net hyI pol ysi | oxanes(soneti nmes herein reﬁgf,r ed -
toas a b "di met hi cone copolyol") which acts as a antiresoiling®
agent. These di methi cone copol yol s reduce deposition of the vehi cl €'
materials (lipid vehicle materials and/erScationic surfactant vehicle
materials) on the hair. The dimethicone copolyols include the polyal kyl ene
oxi de nodified di methyl pol ysi | Rimethicarfe Qopolydil owing 10 formulae: [err]
20 3 wherein R n . al 8 a t 12 25
car bon atons, ;ﬁa%ﬂﬁ&qggﬁé ﬁgvﬁé % gT'h ‘Hd&tf&rpn}l%o %ont%on atons or
a hydroxyl group; R and R' are al kyI groups I@&ﬁl Ay ‘meegnpolyallsylene 12
carbon abREs m¥difieandid¥cIBio19h: {H0Mes (oduidr HL pREELE 6@%%5&‘ £90, 0 to

30; yis an.integer of 1 to 20, preferably from?2 a an are
i nt eget s ofdimethigpney  gepolysy'} pW@F"e’? al®cYs f 38m 20 %‘@G"' {Rgre@BRBbNe

copol yol s pesd fdiﬁh&ﬂu'é&ﬁémcob@lﬁilg a@auéescdéeﬁs&mﬁ tofe tftﬁl | @@hitge pat ent
docunent s lssued t%gr 24,  1978;

U. S. Pat en’f‘aff"iﬁg gﬁ@'d K’(ﬁjf\'de g‘é&%'aaﬁ%ayﬂéf °'i£f§f'°"éﬁcf"ﬁ vehicle "pat ent
4, 421 769, mbterdals) etonalthe irned Dheerlimettifond 98GpolPotsh include the

polyalkylene oxide modified dimethylpolysiloxanes of the: following
10 formulae:

- - “
(CH3),Si0 —-.ES-i (CH3)20}-X—. Si - Op—Si(CH;),
S . . - : C.H., |
_ 13 6
(CzHuOi)a(C3HSle-R
and .
20 . . S
R' - Si —E(—O Si(CHslzl-;'-(OCzH“l'a, - IOC3H6)5 - OR"] N
= o o : : 3 .
P N wherein R is hydrogen, an alkyl group having from 1to 12 “
25 carbon atoms, an alkoxy group having from 1 to - 6 carbon
atoms or a hydroxyl group:; R' and R" are alkyl groups having B
from 1 to - 12 carbon atoms; x is an integer of from 1 to

100, preferably from 20 to 30; y is an integer of 1 to 20,
preferably from 2 to 10; and a and b are integers of from 0 to
30 50, preferably from 20 to .30. '
Dimethicone copolyols among those useful herein are dlsclosed
in the following patent documents;
U.S. Patent 4,122,029, Gee, et al., issued October 24,

1978; U.S. Patent 4,265,878, Keil, issued May 5, 1981; and U.S.
35 ' '



“.di met hi cone copolyol materials are also disclosed, in hair com positions,
in British Patent Application 2,066,659, Abe, published July 15, 1981

wand Canadi an 5 Pat ent 727,588, Kuehns, issued February 8, 1966.

-Oom?r cially avail abl e di net hi cone copol yols, useful herein, include Silwet
Surfaee Active Copol yimers (manufactured by the Uni on Car bi de Cor por ati on);
Dow Corni-ng Silicone Surfactants (manufacturgd by the Dow  Corning
10 Corporation); Silicone Copol yner F-754 (rranuf actured by SW5 Silicones
Corp.); and Rho 7 I og.‘ma fact éj&% I I
Dow Cor ni ng 190@% récgﬁgfégrsFagtb%nt lgyaﬁ LI errezp I met .anﬁ'@?(% olr%:/%h
Vehi cl e Mat eri alkdémegthicone caprlypl e@etﬁr!alﬁv@nm 8isa rddisglaseda (R haypecom-
vehicle for thepsshswe.ﬁoaémrp%megeﬁm&atw 2V066 ©59, CABR! | S@SIidHES
essential conponents; “|ipid vehicle material and a ‘cationic suérfact ant
vehicle materiat%hsybdy g'eﬁs‘type vehicl es are general I y descr PBEdL3nadian
fol'l owi ng dgcumpatent 2Q7,588) rguehdsie iSsliéd Bsdbrﬂﬂry\cu oreesl the M xed
Emul si fier Sodi um Dodecyl Sul fate/ Cetyl Al cohol f Col 1,0i d . .and
Interface Science 82-91 (1968); Barry, et°o%®Me rcnal\lpre s’e‘ﬁ' al?&'}lyl Aimathicone of
Al kyl tri nmet hyl almpoliwms usttmIrrhéeemOeimsudersfllwet Aurdbced Actihdec@bpolymers

el st fiers: o lmeHERe ko040t 5830AiGN BRI pePitidn). L 08N cofBlAg! ¢

and Interface Sci eénce ar r
Syst ems Cont ai nSkHécane on&@r@géantﬁooofmarceﬁasmm yI byl cahel , Dow SeCpergu ng

Action”, 381¢. @or geH@bmang.nd%erf@@ﬁol§ﬁe?”@7sﬁlﬁw%'inf£éﬁ]r%h BY swgpid

vehlcle material_. The vehicles of the present |nvené|on I ncorporate one or

more | i pid natelsi"a‘F@es( HePeR -l :r &N ¢ Bhodarsil 2065 i Eluld dmanufecturedi &%
naterial”, si nthoWe Poulendli mati pn) Dw @bﬂrﬁ%esssersmabhd S@ifactams ot Ubl e,

oo o PP Fo e YRRl 5, > et e
Vehche Materlals
15 The present invention includes a gei-type vehicle for the
silicone conditioning agents. The vehicle comprises two essential
components: a lipid vehicle materiai and a cationic surfactant
véhicIe material. Such gel-type vehicles are generally described.

in the followmg documents;
20 Barry, "The Self Bodying Action of the Mixed Emulsifier Sodium
Dodecy! Sulfate/Cetyl Alcohol®, 28 J. of Colloid and Interface
- Science 82-91 (1968); Barry, et al., "The Seif-Bodying Action of
. Alkyitrimethylammonium Bromides/Cetostearyl Alcohol Mixed
Emulsifiers; Influence of Quaternary Chain Length®, 35 J. _of
25 ' -Colloid and Interface Science 689-708 (1971); and Barry, et al.,
"Rheology of Systems Containing Cetomacrogol 1000 - Cetostearyl
Alcohol, |. Self Bodying Action", 38 J. of Colloid and Interface

Science 616-625 (1972].

30 Lipid vehicle material:

The vehicles of the present invention incorporate one or
more lipid materials, (herein referred to as comprising a "lipid
veh_icle material", singly or .in combination) which are essentially
water-insoluble, and contain hydrophobic. and hydrophilic

35 moeities. Lipid vehicle materials include naturally or



-7- synthetically-derived acids, acid derivatives, alcohols, esters,

et hers, ketones, and am.des with carbon chains of from1l2 to 22, preferably

from 16 to 18, carbon atons in length. Fatty al cahol s and fatty esters

are preferred; fatty alcohols are particularly 5 preferred: Lipid .,

vehicle materials anong those useful herein are dis- closed in Bailey' s=

Industrial Ol and Fat Products, (3d ed|t|on D. Swern, ed. 1979)

(incorporated by reference herern) “Fa tty al cohol s i ncl uded anong

t hose useful herein e di sc] osed in f-ol.|.-owi n nent s;

LS Pat ent SYRTIRHGRUY-Ger Iadt S¢Sy o A, SRsiYativeso saicoBols. raaters.

<1/ I1|65 369, Me&a?bnetoetesal andlmmgfsau%ghr&i% dﬁa"as M'Siro:ﬁawrtb 42 269, 824,
amarin, et_.a r|t pe i ca

1,532, 585, BCRierakby *JKB(f'eﬁgeF"Na'? carhoen ai]$8 mscin " le 6§Q'm EﬁB{tYet’E%ﬂ?‘“s 'The

Effect of .Candstfattyylestecohate | prefesned; cfdtyl aimhsils aé8 pPeasctietiachy &

T0|Ietr§es ﬁg&QQ%F(1983) Fatty esters included anong those useful herein

are discl osB S. Patent 3,341,465, Kaufman, et al. i ssued

September 12, Lipig vehicle materialsf ampng 4bese susefiul ubereior gire idist ude

cetyl pal m&reksdamdagl.m & QhBRePSbPUiRlahd FQi’tl?’rocﬁlc‘iQhoboagﬁat%ﬁarD"

al cohol are pre- fe ferre id vehlcle'
material i sSW8FPri €8 or978) i lipeprpasptec % a'I'QfGﬁHPCQanB%Q'EAryI Fatbohol

con- tai ni ngicbhel® includedSaiong those uséfalo hbveinchapt dmkidedt #hethef 25
cetyl fact ant vehicle material: The gel-typ hicl e

cohgl,, Catignic su e
of thea'Jr?r esg’rﬂmﬁ'ﬂge Fyme P?ﬁ%‘l udes one or nore cationic surfact an"?sg herei n
: referred t oPatento3pt 55,599, (Hultfeue.r isSBued sNogkmber Bp t9s#hi nAlS .OrPatent

"cationic syrfeac t I uc Sa£0 n n [ \)
quat er nary g‘rrrf‘%mgﬁgr]ﬁ Hﬁ%&ﬁ& f |%t ?rgé Egsysédfwﬁqﬂgtazf qugf tl?vr% ;’:aqgﬂﬁrged
when di sso#\a63,82%, Mlﬂalaquebuset:onbom tasuedof Mayie 26r.est9f1;i nBeitishon.

Cati oni c SUSBQﬁ?&gEIo\ﬁeh'tckﬁ s5eri gLiBIiSARAY NboeRbEFeT 14, Ao kg
di sclosed in
15 Fukushima, et al., "The Effect of Cetostearyl ‘Alcohol in Cosmetic

Emulsions™, 98 Cosmetics & Toiletries 89-102 (1983). Fatty esters
included among those useful herein are disclosed in U.S. Patent
3,341,465, Kaufman, et al., issued September 12, 1967,

20 Preferred esters for use herein include cetyl'pal'mitate and
glycerolmonostearate. Cetyl alcohol and stearyl alcohol are pre-
ferred alcohols. A particularly preferred |Ipld vehlcle materral is
..comprised of a mixture of cetyl alcohol and stearyl alcoho_f con-
s taining from- 55% to ~ 65% (by weight of mixture) of o/
25 cetyl alcohol. B ' '
Cationic surfactant vehicle material: - | °
The gel-type vehicle of the present invention includes one or
more cationic surfactants, herein referred to as comprlsmg (erther
30 singly or in combination) a "cationic surfactant materlal" ~ Such
-surfactants . contain amino or quaternary ammonium hydrophulrc
moeities which are positively charged when dlssolved in the
-aqueous composition of the present invention. Catlomc surfactant
vehicle materials among - those useful herein are disclosed in the



‘-8 fol |l ow ng docunents; M C
Publ i shi ng Co. I\/bCutcheon s, Detergents & Emulsifiers, (North American
sediti-gn 1979); Schvvartz et al. , Surface Active Agents, Their Chem stry
and . Technol ogy,- New York: Interscience 5 Publ i shers, 1949; U S .
Pateﬁt/ 3,155,591, Hi'lfer, issued Novenber 3, 1964; U.S. Patent

3,929,678, Laughlin, et al., issued Decenber 30, 1975; U.S. Patent
3,959,461, Bailey, et al., issued May 25, 19768 and U.S. Patent 4,387, 090,
Bolich, Jr., issued June 7, 1983. 10 Anong tthe - quaternary

armoni um cont aj an‘l@W'nﬁa@?W%"Gurfact ant materials useful herein aMe €hose

of the general fpyglsRing &Cdl, \M‘r.Ql'@ﬂc'heB’né sdater ‘ eirE.ahld@haisc GNdHH of
from 1 to 22 carbon, ato 1 )

from12 to 22 ¢ B‘Sﬁ'céf‘ogré't“["ér ‘ ,
. 22 carbon at ons; Theirr | ChethiRras e agach Téachysblg_gMpwdwwww roml&tér@cﬁence

carbon ato an an a sel ed I ace

{ohosphat e, mssm t rg‘fé's%‘r WI??I‘PS a% éﬁ}FB I sg Pﬁ?ﬁg‘l al i tﬁt{?ft gfsc?l':fﬁg
may contain, in Nodemben X,0 t%ﬁilbonUaﬁd Radenyel, 32N638, etllaeghlimkaeesat.and
oUher 91 UPS SUciafisadBhdtnGEO S 195 .5, Pallic SUBERATLVBRIPT i
group havi ng frolssued May225%arl3dh: apbds! Ferrﬂatamj h-"sab@os-el%@!% f4rom
hydr ogen and -al k&gugawlmef-;r ofegs .t o 4 carbon atons, and X is an ion '

selected from hal og acet'a phos hate nitrate, and alkyl sulfate
radicals. SU& quate m?%ﬁl undvateraaryc| ummeRIYBFIMBIMAS di SAtiRMicum
di chloride. surfactant materials useful herein are those of the general
-/ formula:
+
/ \
15 - ll

' whéréin R1 is hydrogen, an aliphatic ~group of from 1 to 22
‘carbon atoms, or an aromatic, aryl or aikylaryl group having from
12 to 22 carbon atoms; R, is an aliphatic group having from 1 to
22 carbon atoms; R3 and Ru are each alkyl groups having from 1
to 3 carbon atoms, and X is an anion selected from halogen,
 acetate, phosphate, nitrate and alkylsulfate radicals. The -
. ' aliphatic groups may contain, in addition to carbon and hydrogen
' atoms, ether linkages, and other groups such as amido groups.

20

~ 7 25 Other quaternary ammonium saits useful herein are of the
formula: - _ _ - _
| l'iz | | $4 ++. )
R1 - P;J - (CH213 - f;l - R6 2X
| Ry . Rg
30 - . . . -

-whe_r_'_gin Rl is an aliphatic group having from 16 to 22 carbon
atoms, .Rz, R3, Ru' Rs and _R6 are selected from hydrogen and
alky! havi_hg from 1 to 4 carbon atoms, and X is an ion selected
from halogen, atetate, phosphate, nitrate and aikyl sulfate
35' radi_cals. Such qua'ternary ammonium salts include tallow propane
diammonium dichloride.



. chl ori de,

-9- Preferred quaternary ammonium Salts include dialkyl-
di met hyl ammoni um chl ori.des, . wherein in the al kyl groups have from 12 to 22
carbon atons and are derived fromlong-chain fatty acids, such as
hydrogenated tallow fatty acid. (Tallow fatty 5 aC|ds give rise toy
quaternary compounds wherein R and' [err] have predoninately from 16>fo
18 carbon atoms.) Exanples of quaternary ammoni um salts useful in‘the
present invention include ditallowdi neth®l=amoni um chloride,"
dltallomdlneth amoni um net hyl sul fate, di hexadecyl dineth anmoni um
l{rofe(nwr OUYeErBaATY o POMONINMEt $pItSamiBeiude @;PM'Ue

di oct age%lj ¢ L&Hodnmth@%OWﬂerﬁﬁ Ao ZlkyPt BrbuggTRRLE W)

chl ori de, didocos i me c r ogenat allo

Gt hyt”* SFRID At A BORRFRE ROX PR SRTINGH SHATD IPOSSEID, Tty

dlh hexadecxsl:ndb mlséldtaﬂ ?ﬁmydw@mut etallgwt afalttyy dciar.opyTallow afamw um

osppat e, al.l ow, di amoni K.C a

SI ma!to yl éﬁ'rf#ngﬂl}‘r? 'HFBrﬁmE Lpééﬁ@%“’e&ﬁ&pogpﬁgt %%Frgfé’nzw %ﬁ% hE]‘wachl oride.

Dital | ow giredoinjnatatyrorfram ché ortiode]8 dicarbpn datonsy akxemples offil ori de,

t | d : gni

oo SR AP GO0 A AR o O o
(hydr ditailowstimetihy bvipmmoniumy | C’amt#ﬁ-unﬂé:ﬂﬂu@wdd@et%)”a pamoNdYmar | y

f;f{ Ieg; edpwiﬁyff %%ﬁktammrmlus&aaé\}l dithéthy?’ dthmomium %mmdary cﬁnd

ot o1 T s (hyeieasnatad atailco,BeHvd. AR HEL. EhiBFiten JEREEDom 12 o
22 carbon gihethyl amfhofiymbéehovive, Hmedsyalr dimetHidt ammbailm Stionide,y and
R R b g
di ethyl aimethylet laimorsiumar avetste, dldthe:kgdec&O dimetteyti namrmhmnlnhyl
Roam ne, (R LeunRbELY! SRS MhbdAi ABRfe. Sl AT he,
et hyl 13t eampianiume, phosphate, dltallow dimethyl ammonium nltrate, di- _ :
(coconutalkyl) dimethyl ammonlum chioride, and stearyl dimethyi
benzy! ammonium ‘chloride. Ditallow dlmethyl ammonium chloride,
dicetyl dimethyl ammonium chloride, stearyl dnme_thyl benzyl
ammonium chloride and "eetyl t'rimethyl ammonium chlbride are
20 "preferred quaternary ammomum salts useful herem Di-
- [hydrogenated tallowl dlmethyl ammonium chlorlde is a partlcularly
preferred quaternary amrnomum salt.
Salts of primary, secondary and tertlary fatty amlnes are
P also preferred cationic surfactant vehicle materlals The alkyl /
25 groups of ‘such amines ‘preferably have from 12 to 22 carbon
atoms, and may be substituted or unsubstntute_d Secondary and
tertlary amines are preferred tertiary amines are particularly
preferred Such amines, useful hereln, include stearamido propyl'
dimethyl amine, dlethyl amino ethyl stearamlde. dimethyl
30 stearamine, dimethyl soyamme, soyamlne myr:styl amlne. tridecyl
amine, ethyl stearylamlne, N- tallowpropane dlamlne, ethoxylated
(5 moles E.O.) stearylamme, dihydroxy ethy! stearylamme, and
arachndylbehenylamine. Suntable amine salts include the halogen
acetate, _phosphate, nitrate, cutrate, lactate and alkyl solfate
35 salts. Such salts include ‘stearylamine hydrochlor;de,' soyamine



§ .
ar achi dyl behenylami ne. Suitable anmine salts include the hal ogen, acetate,
phosphate, nitrate, citrate, |actate and al kyl sulfate 35 salts. Such’
salts include stearylam ne hydrochl ori de, soyami ne - 10 - chlori de,
st.eary Lanlne formate and N-tal |l owpropane diam ne di- chloride and
stearan1dopropy| dlnethylan1ne citrate. Cationic amne surfactants

i ncl uded anong those useful in the present |nvent|on are disclosed in U S.

Patent 4,275,055, Nachtigal, et 5 al ., issudd®idne 23, 1981 Non-Essenti al
Conponents The c¢ ositions_of this invention fer contai n optional
conponent's whi chc% 4ﬁjd|§ afylamine s fecmate, a ﬁ M%&Fa&'iﬁ“!%ﬂl‘é? of

t he conditi oni ngchlprn:ﬂucand Stehrammippnepys ﬁﬂneﬂh}dbmdﬁ diidatd onaCationic

surfactants, sajl ﬁhﬁ r i e

pear | escent ai ds preserva fa\?’etg Flr:agrg’ﬁcazmo gﬁﬁ%ﬁs %3' s"1 Eéﬁeﬁfgse"t
chel ators, sunscinmendionjarenidisclosed WEdUcSnaPategﬂnt‘lsNS,QSSLoNak:htugap,orEtnts
that are anng toseisysedy)udiEns Ny g€ disclosed in U S Patent 4,387,090,

Bolich, Jr., 15 i$sued June 7, 1983, The conposi tions of the present
i nvention may contain optional SUM&EMM | evel s such that

the total |evel of smhbaeaaabs.proa%eaf this t.heeﬁeanomfe?sw esh&gih

essential cationic surf ct an{1 xehl cle materi al descri b rom 20

0.05%to 5% Sop¥ | maY, medtly: the ePf‘XIsscaf‘raya”(% p&ﬁfqrma@ce
nonionic or angharaetéristicsuoli the coedeAGRINgY 26rod|i<§taf Etﬂlrcm cé‘:ﬁﬁ&hérﬁ@

Tt ans e S, R SULEAGRRE, | S R« hihipere
Publ i shing Co., sal ventshe @pacifimser (reariestedtubisisy, i @tresen(\?dthldfs Arfeagcaice,
e Soenne ony SR e ooV EnahinE, Wplkiaend " UfarfST BhE).,
Decenber 30, 1975ed|cmal agents. Optional components that are among those
useful herein are disclosed in U.S. Patent 4,387,090, Bolich, Jr.,
- 15 issued June 7, 1983, )

The compositions of the present invention may contain
optional surfactant materials, at levels such that the total level of
surfactant present in the composition (including the essential
cationic surfactant vehicle material, described above) is from

20 ~ 0.05% to 5%. These optional surfactant materials may
be anionic, nonionic or amphoteric, such as ceteareth-20,
steareth-20, sorbitan monoesters, sodium tallow alkylsuifate and ~
tallow betaine. Optional surfactant materials are described in the

\ s followmg documents;

25 M. C. Publishing Co., McCutcheon's Deterggnts ¢ _Emulsifiers,
(North American edition, 1979); Schwartz, et al., Surface Active
Agents, Their Chemistry and Technology (1949); and U.S. Patent
3,929,678, Laughlin, et al., issued December 30, 1975,

| Preferred . optional surfactant materials, useful herein, are

30 nonionic." Such surfactants are most commonly produced by the
condensation of an alkylene oxide (hydrophilic in nature) with an
organic hydrophobic_ compound, which is usually aliphatic or alky!
aromatic in nature. The length of the hydrophilic or poly-

~ alkylene moiety which is ~condensed with any particular
.35 hydrophobic compound can be readily adjusted to yield a
water-soluble compound having the desired degree of balance




Preferred optional surfactant materials, useful herein, are 30 nonionic.
Such surfactants are mpst commonly produced by the condensation of an

‘al kyl ene oxide (hydrophilic in nature) with an organic hydrophobic -
conpound, which is usually aliphatic or alkyl aromatic in nature. The;;
~length of the hydrophilic or poly- al kylene noiety which is 'condensed Wth
any particular 35 hydrophobic conpound can be readily adjusted to
yield -a water-soluble conpound havi ng théldesired degree of bal ance

bet ween hydrophilic and hydrophobic el ements. Such nonionic surfactants

i ncl ude pobpetvaqm ehardmpbdlc;o?mnmgpbobm kelementsol sSuehynaenienicon

products. of ?#&&Bg&gc .ﬁkﬁmol ?owétmf ehy! %dem%der&@w@n%&t'm (product s
of ethylene oxi rophobi ¢c. base r med bé condensatlon of
&‘&3!%?1 RBd

propyl ene @keneisy Fﬁnﬁeewm%ep@%ﬁ °%1ﬁd|'R!’@ﬁU5aﬁ gthylepe

et hyl ene Olsbcdthl tébﬁd&i"lsﬁltmuCtpfdiﬁlﬂtEl nGff r @thylener eamden itpr ogyl ene

o pofar RYFBRPGLIE FRes: by e canphasedled ot BPPRUI B4 Wb o1 ¢ o

noni oni ¢ swri:pylm sghywol u@&etmwhﬂﬂ) ‘preduatish-of 0 ethyglenet aixXidd. Sal ts

d buff . v t ] : F
ZQarrp:Je, eggﬂ' rﬁ’%é}?‘%é gﬁﬂtm%ccfrrg” &8 aﬂgﬂs%&d/'f uc*fa‘ﬁ;@%’eﬁ“ rJnlgnggyaddg(rj .
at | evel s ahdf |e®hry|ene @hamrm 15Anogher variety GumbeliQ?)iCsauhfmam tisate or
phosphate Byt RoG-p ¥ AbRRNRE, Lﬁ/;df.edpsef @bémrwwat %u.t#set @gsent

conpositions nodified to a pH of ref erably from
3to 10 P"e&ﬁrﬁgnd'fwﬁﬁﬂﬁorﬂm%cmsbé""F’HSGr ISGF%E'GGh‘%l cﬁeaﬁ?%\nzﬂe 20
addi ti onal aﬁgngé{étﬁnng benefits. For exanple, proteins mybe added at

| evel s of from

Cat 1
sorve o iSaltsAnd hufre may, 180 Jbe addap inDofaet o hoalBY tré,°

Thi Ckenl ng prgdots rhedigdyo [Forf examplepisattsasuchnponsotassium chloride
and sodium chloride, may be added at levels of from ©0.001%
15 to " 18. Buffers, such as citrate or phosphate buffers, may
also be used. Preferably the pH of the present compositions
- modified to a pH of from 3 to 10, p_refefa‘b‘ly’ from
3to 7. o - “ '
Optionai components may be incorporated which provide
20 additional  conditioning "benefits. For example, protéins may be
added at levels of from  0.1% to 108. Cationic ‘pro-
teins may also serve as surfa'ctant - vehicle materials , in
the .present invention. : ' '
Thnckemng agents are aiso preferred optlonal components
25 useful in the present invention. Such thickeners include nonionic
thickening agents, incorporated at levels from ~ 0.1% to
8%. Such agents are polymers which exhibit viscosities exceeding
. 20 Pa.s (200 poises) at low shear (about 1072 sec‘_‘). Inciuded
- among such  polymers are polyoxyethylene, guargum,
30 methylceliulose, methyl hydroxy propyl cellulose, polypropy!
“cellulose, polypropyl hydroxy ethyi cellulose, Hydrbxy ethyl
cellulose,  starches and starch derivatives, and mixtures fh'e'reof
Nonionic th:ckenmg agents are disclosed in U.S. Patent 4, 472, 375

: " Bolich, et al., filed October 1 1982
35



} 25 wuseful in the present invention. Such thickeners include nonionic

t hi ckeni ng agents, incorporated at levels from - 0.1%to 8% Such agents
, -are polyners which exhibit viscosities exceeding 20 Pa.s (200 poises) at
| ow shear (about 102 sec[err]). included anong such pol ymer s are

" pol ydwyet hyl ene, - guargum 30 nmethylcellulose, nethyl hydroxy propyl
cel l ul ose, polypropyl cellul ose, polypropyl hydroxy ethyl cellul ose,
hydroxy ethyl cellulose, starches and starchigecivatives, and m xtures
t hereof . Nonioni c thickening agents are disclosed in U S: Patent 4,472,375
Bolich, et al., fil-ed Cctober 1, Me8Rodsof Manufatturdkt hods of Manufacture
The condi tioni ng cogpositians of the 1 nslant 1nyent.l o an be prepare
net hods wel | known i tﬁ%mgﬂom%e‘a"?‘?%s'é?’ﬁﬁe?f]\r(%% 'PBF""&OPW% %r?ﬁb’sgﬁ ons
may vary, homevmrepadepebdl megthouis veait tkrfomot dnsthe arte Spedifiol procedyresent s
e oS, P rliao! SBpblRlons® 9! ey, | holRIEFY uebRABARY | LBBY Y

-be made by sinple a Mxtar 6 o nponen wat € and
(mlling. Wil esudhe faqtm'@ugsbm« mmquleru@'@mmsl ysed and; thel, Pmﬂqmg

the initial adnipdoiddy Ahat0gPaeGPed, at a tenperature above the mel ti ng
poi nt of the highest=nelting conponent, the tenperature grrgi( have to be

reduced before addi Hy Qenesel soppositinns F@Npéﬁa@‘aﬁe by sigpie AOmintwem oft s.
Certain conponedynip dmtbeuwoemes&dda%téhem;oo% d aridd mithAg. 20wedes theat ch

m xture. For exa mul, at i on, of cond| I oni.n t] ons,, cont ai ni ng
i oh i ecul ar AHGDHE STk BIREn 4F 98Ty vagwga'nagp pauFiH | hearedia),
preni xi ng the sadmixtuee cofidcoinponemtsageatt avi témpenatled i bboee | thenmediihg

o oty s tad b CAoCORRBRARANS (L ehbebafSAl ndy ViK' "

to be reduced before adding volatile or other temperature-
sensitive components. Certain components may be preinixed and
then added to the aqueous batch mixture. For example,
formulation of conditioning compositions containing high molecular

weight silicone conditioning agents may be facilitated by premixing
the silicone conditioning agent with a volatile silicone oil.
' Methods of Use
The hair conditioning compositions of the present invention

are preferably used as a rinse on freshly shampooed hair.
Preferably all shampoo is rinsed from the hair prior to application
-of the conditioning product. _ '
In U;e, from ig to 60g, preferably, from 5g to '30g of the compo-
- sition are applied. The product is p'referablly allowed to remain
on the hair for a time up to about 5 minutes. '
The following non-limiting examples illustrate the composi-
- tions, p}-ocesses, and uses of the present invention.



Preferably all shanmpoo is rinsed fromthe hair prior to application of the
condi tioning product. In use, fromlg to 60g, preferably, fromb5g to 30g of

- the conpo- sition are applied. The product is preferably allowed to rengin
on the hair for a time up to about 5 minutes. The followi ng non-limtin

exanples illustrate the conposi- tions, processes, and uses of the pres nt
I nventi on. - 13 - EXAMPLE | A hair conditioner, according to the present
i nvention, was made conprising: Conponentl3 - -~ \Weight %
5 Dow Cor nitng R-8075 0.50 Dow Corni ng 190

Silicone Surfactant ‘2 : 0. SOMEJ.!;ohoI

1.13 stearyl aAcham condmoner according to the presén¥SinAdogion, 44ds- 100P3

1.05 10 Cet are t.h- 20 0.35 gl ycerol
nonost ear fafe comprising: 0.25 Lexani ne S-13°
0. 50 fragrance ComEonent .  WelghtcBtric acid

0.13 45. e : 0.03 distilled water
94. 56g1 tri mefél% s'h§ Pa d7 rret hi cone, sol g by Dow Coor r’?long Cor poration 2:
di net hi corﬂpvc@ﬂmfyog 1%I51|l§9ﬂ€)c§m'c§a¢tﬂﬂ$g Cor por ati ¢h58: di (hydr ogenat ed

tallow) didgg {rhﬁiccﬁm‘)”' um chl oride, sold by 20 1 $§erex Chenmi cal
Conpany, Inc et hoxyl ated cetostearyl alcohol 5 : stearam do propyl
di net hyl &teary! Q@B%y | nol ex Corporation - - 0.75
Adogen 442 - 100P ' . y 1.05
10 Ceteareth-zo | S 0.35 .
glycerol monostearate | _ c - 0.25 S
Lexamine S-13 5 _ _ 0.50 : e
fragrance B - 0.25
citric acid B - 0.13
15 p'r"eserva'ti've o | . 0.03
distilled water : | - 94,56 :
1: trlmethylsnlylamodlmethlcone, sold by Dow Corning Corporation
2: dimethicone copolyol sold by Dow Corning Corporation
3: di(hydrogenated tallow) dimethyl ammonium chloride, sold by
200 Sherex Chemical Company, Inc. |
u: ethoxylated cetostearyl alcohol . _ S
_5: stearamido propyl dimethy! amine, soid by Inolex Corporation
All materials, except the preservative and fragrance, were

3 added to. the dlstllled water, maintained at a temperature of from
25 65°C to 74°C Thls mlxture was then stirred for 15 minutes.

P After the solution ‘was cooled to approxlmately a9°c the
fragrance and- preservatnve were added. The mlxture was then
'cooled to approxlmately 38°C and mllled under high shear for
approximately 2 minutes using a conventional milling apparatus.

30 Approximately 20 g. of the hair conditioning product thus
formed is applied to freshly shampooed and rinsed hair. The
composition is then spread over the hair and allowed to stand for
approximately 1 minute. Thereafter, the product is rinsed from
the hair, leaving the hair with conditioning benefits.

35




Al .materials, except the preservative and fragrance, were added to. the
distilled water, maintained at a tenperature of from25 65[err] to _
f4[err]. This mxture was then stirred for 15 minutes. After the solution
was cooled to approximately 49[err], the fragrance and preservative
were aMded. The mixture was then cooled to approxi mately 38[err] and

m |l ed under high shear for approximately 2 m nutes using a conventional
mlling apparatus. 30 Approxi mat el y 20~ 9% of the hair conditioning
product thus forned is applied to frewoed and rinsed hair. The
conposition is then spread over the h owed to stand for
approximately 1 m mAt e;anﬂ'immﬂfibaér, tdoeopdivdjiab tise rpresedt f invention, haias,

| eavi ng t he ha% %Q'nh' oni ng benefits. 35 - 14 - EXAMPLE Il A hair
condi ti oner, acCor € present invention, was nmade conpri sing:
Conponent Component Weight %5  stear oxyWeight Ri cone

1. 00 di et co J&"@QQ%L ) - 1.00 Sif ypt L-7002 1
1.00 cetearyl a ggh x{' ' ' 3.00 stearyl dinethyl

Penzyl amoni unﬁlmﬁtbrqm oil 12350Qs)hydroxy ethyl cellulod®

0.50 Peptein 208fwét L-7002 ' ~ 0.50 Papfgenol
0.50 fragrance 0.50 tltggl um d| oxi de
0.10 15 phosphERtearylplsohol ' preservative

0.05 colorant stearyl dimethyl benzyl ammonium chlorided. 05 dixwol | ed wat er
89.75

10 hydroxy ethyl cellulose 0.50
Peptein 2000 2 ' . 0.50
~ Panthenol > - 0.50
fragrance 0.50
titanium dioxide 0.10
15  phosphoric acid 0.05
preservative _ 0.05
colorant ' ~0.05
distilled water 89.75
1: diméthicone copolyol, sold by Union Carbide Corporation
20 2% hydrolyzed animal protein, sold by Geo. A. Hormel & Co.
3:- pantothenyl alcohol, provitamin of the B-complex vitamin
pantothenic acid, sold by Hoffman-LaRoche, Inc.
A cbnditioni_ng product was made, as comprised above, in a
5 4 manner similar to that described in Example |I. This product,

25 when applied to hair, is useful as a conditioner.
EXAMPLE (1 '
A hair conditioner, according to the present invention, is
made comprising:

o Component , - Weight %
30 - D5 cyciomethicone : - 8.00
- dimethicone oil - o : 1.00
Silwet L-720* . 2.00
cetyl palmitate 1.00
. glycerol monostearate 3.00

35 dicetyldimonium chloride : . 2,00



1: di net hi cone copol yol, sold by Union Carbide Corporation 20 2:

hydrol yzed animal protein, sold by Geo. A Hornel & Co. 3: pant ot henyl

al cohol, provitam n of the B-conplex vitam n pantothenic acid, sold by
Hof f man- LaRoche, Inc. A conditioning product was nade, as cohprised atg_ove
in a manner simlar to that described in Exanple 1. Thi's product , 25 \’A‘ﬁen '

applied to hair, is useful as a conditioner. EXAMPLE IIl A hair

condi tioner, according to the present invEhtion, is nade conprising:
Conponent V‘él ght % 30 [er r] cl onmet hi cone

8. 00 di met pectume oi i 03/°s| | wet L-720*

2.00 cetyl .pgkgtatée - - @Ongl ycerol

nonost ear at e 3.00 35 di cetyl d| m)nl um chl ori de

2.00 - EBese'ﬁéF'fVlﬂTe 03 0.50 col orant
0. 11 presgrs\(méd/evater = 8233 distilled water
82. 36 th| cone .bi de. Corporation A
condi t3 oni Ny ;5196' ‘F°"§s é‘ﬂ'd Mvgmélré%g’édF URUME similar to

t hat descri bedA rtdﬁtﬂnfphmg prd'd!mcst prasdcomprisedh abmve,cds tmadantm dair, is

accor di ng PANTRE SR, t%f‘ﬁbs'raf.éé\%@%”v;édéxemﬁf‘sf‘ﬁ'gfh' oML

Wei ght % dwmenhanphed leI humansbeircsis useful as a hair condltlooer RhodorS| |

(RTM 70646 Fl ui d* - EXAMPLE 1v -
10 A hair conditioner; according to the present invention, was
made comprising: | _ |
Component Weight 3
dimethicone oil (12,500 cs) 1.00 -
Rhodorsil (RTM) 70646 Fluid* ©1.00
15 cetyl alcohol: 1.50
steary! alcohol 1.50
Lexamine S-13 1.00
ceteth-20 | 0.20
fragrance - : - - 0.50
20 citric acid : ' : 0.20
preservative . - S . 0.03
distilled water B T 93.07
*: dimethicone copolyol, sold by Rhone-Poulenc, Inc.
s ' A hair conditioning product was made, as comprised above, -/

25 in a manner snmlar to that described in Example |. This
product, when apphed to human hair, is useful as a conditioner.
In the - above example, stearylamine, diethylaminop;opyl
stearamide, dimethy! stearamine, tridcylamine, ethyl stearamine,
N-tallowpropane diamine, myristylamine, ethoxylated stearylamine,
30 dihydroxyethyl stearylamine and arachidylbehenylamine are’
substituted, respectively, for the Lexamine S-13 stearamidopropy!
dimethylamine, with substantially similar results. |

35



15 cetyl al cohol’ 1.50 stearyl al cohol

150 Lexam ne '5-13 . 1.00 ceteth-20
0. 20 fragrance ' ’ 0.50 20 citric acid
0.20 Q»/servatlve 0.03 distilled water
93. 07 di net hi cone copol yol, sold by. Rhone-Poulenc, Inc. A hair

condi tioning product was made, as conprised aboye, 25 in a manner simlar

to that described in Exanple I. This product, when applied to hunman
hair, is useful as a conditioner. In tERAMBIEY & exanmple, stearylam ne,
di et hyI am nopropyl stearani de, dinethyl e, tridcylam ne, ethyl

stearam ne, N-tal | ovfibainsoaditiner. agearsipgate fbie Prasst dpgntion, was
stearyl ami ne, 3Qpadd ks Qagisghyl stearyl am ne and ar achi dyl behenyl am ne .

are substituted, respecti.yvel r the Lexam ne S 13 stear.a propyl

di methyl amine, with subst&ﬁ‘égﬁﬂg simlar results. m_ EXAMPLE V
-hair condgtio cyetomettiictng 0 t he present invent | on waso0orade
nprising: Co tes 1 Weight %5 rr]

cycl onet hi cone =76’ Siticone Gum 2 2.00 SE-76 Sil | C&)ﬁe Gum

0.15 Silicone C&ilicgmerCdpoipmee F-755

f‘ '2'5‘3289 ?;Jregfglt Corning 190 s3icsiid Wurth&3he!

0. 50 D&wSTor ni ng 190°
1. g5s%'dogen 442
1.25

0. 75 Lexam ne S@QY' alcohol 0.75

10  stearyl alcohol 1.25

Adogen 442 0.75

- Lexamine S-13 . 0.75
hydroxyethyl cellulose 0.50

fragrance. _ . 0.25

15 citric acid | DR ~0.13
preservative , 0.03

distilled water 91.94

1
2l

dimethicone gum, sold by General Electric
stearoxy dimethicone, sold by SWS Silicones Corboration
20 A hair conditioning product was made in a manner similar to
t_hat descr_lbed in Example |, except for processing of the cyclo-
methicone/dimethicone gum materials. These silicone agents were
premixed under heat and agitation to form a gum solution. The
- gum solution was added to the conditionihg product batch mix
25  after the batch solution was cOoled. to approximately 48°C. The
final product, when applied to hu_man hair, is useful as a condi-
_ tlonlng agent. |
~ In the above example dltallow “dimethyl ammonium chloride,
) stearyl trlmethyl ammonijum chioride, cety! trimethyl ammonium
30 chioride, distearyl dimethyl ammonium chioride, dicetyl dimethyl
 ammonium chloride and ditallow dipropyl ammonium phosphate are
substituted, respectively, for the Adogen ,zm'z di(hydrogenated
tallow) dimethyl ammonium chloride, with substantially similar
results. '
35 |



hydr oxyet hyl cel |l ul ose 0. 50 fragrance.’

0.25 15 citric acid . . 0. 13 preservative
0.03 distilled water 91.94 1: dinethi cone gum
sold by General Electric 2: stearoxy dinmethicone, sold by SW5 SIfICOﬂQ§/
Cor poration 20 A hair conditioning product was nmade in a nanner*“ .
simlar to that described in Exanple |, except for processing of the cyclo-

met hi cone/ di met hi cone gum materi al s. 'Fhe!;e- silicone agents were p
heat and agitation to forma gum solution. The gum solutio \
added to the conditioning prod@&XPERIMENT ¥ 25 after the batch sol ution

was cool ed t RRPY, #THP&%% Wr8" preparkd WHigh Héadﬂﬁf_l’sa\‘i‘%e@oﬁ gl

under

human hair, is use
di t al | owSiioRet RS tAAMPTPAHEtS| described iny

cetyl

chl ori de,
phosphat e are substituted, respectivel

as a condi - tioni ng Fg‘ent ove

ampieed hymﬁmwiﬁhurthe

t rifoméwing aEFRIticHNiROleveld OFi $ificosé Sharidls hradeRy] ammoni u

di cetyl di met hyl anmoni um chl and ditallow di propy
ﬁ_ﬂ_&f_ﬁi he Adogen 442 di (hy

tall ow) di methyl - ammoni um chisphi¢cede W th substantially sinilar
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Vi ght % si | icone condi ti oni ng o
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25

_rinsed for 30 seconds. (Gloves were worn throughout the treat-
‘ment procedure, and changed between each ‘product treatment )
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_di net hi cone 5)orrp05| tion
copol yol ~ _
B 0 o. 5

Cc ' 0.5 ' 0

D ' 0.5 0.5

{To the extent that these compositions contained levels of suhcone
conditioning ‘active or dimethicone copolyol lower than in
Composition D, the amount of water was increased.) Each of
these compositions was applled to halr switches in order to deter-
mine the levels of vehicle materials and sulicone-contaumng mate-
rials that remained on the hair after rinsing.

Specnfrcally, 20 switches of hair, welghmg 4 grams and
approxlmately 203 mm long, were prepared by strlppmg in a 90:10

‘mixture of methylene chioride and methanol for one hour. The

switches were then washed \mth a conventional shampoo for 30

'seconds, rmsed for 30 seconds, shampooed ‘again for 30 seconds,

and ﬁnally rinsed for 60 seconds. _
The shampoolrmse/shampoo/rinse' sequence was then re-

peated. One of Compos:tions A, B, C or D was then applled to
~ each switch of hair. (A total of 5 switches were used to evaluate

rem xed
n was

|edto

chlorlde

m

| - ammoni um
dr ogenat ed
results.

ad the

sane corrécY)- ) SF?FEEI zl\i/ENtrh:a p%ﬁé&&ﬁéﬂ@gcr ?Bderﬁm&&ﬁ%@f‘gdlmhﬁP \r/]m th the

each' composition.) The respectwe test composmon was dispersed

thoroughly throughout each sw:tch and then the sw:tches were

The switches were then air dried.
Samples were cut from each dried switch, placed in tared
vials, and weighed. Ten milliliters of a suitable solvent, such as



0 0 10 B

0.5 C 0.5 . . 0D
0.5 (To the extent that these conpositions contained
I evel s of silicone 15 conditioning active or dinmethicone copolyol-
'ower Than i n Conposition D, the amount of water was increased.) Each
of these conpositions was applied to hair sw t1§hes in order to deter- m.ne
the | evel s of vehicl e materials and silicone-containing mate- rials that
remai ned on the Si p of
hai T, wei ghi ng ZfJ 190 egﬁﬁférﬂ cﬁ‘r‘i’orlaglrpetr?&g§ gﬁvghf?ﬁ%re@%ezwar eg!e%
stripping in a whlmah xang éth V!i'éﬁ Wﬂltﬂedcfﬂ"oﬂplé‘”&ﬂﬂtﬁh’t Hﬂn’@ﬂurﬁ‘ orTbﬁe

hour. ~The swi tGheacidd es&lbﬁBnWEWJLEdtHMﬁ HiReFEAIV R eﬁwﬁsaeeaow.ao
seconds, -rinsed_for 30 seconds ooed again for 30 seco?é , l_gng
finally rinsed T8¢ 'GUekétfoﬁagmﬁe“g% g’PﬁsQ]‘%’ha A “s'ESqu dte
washt hent Ee-fn;ﬁ{fednan&\eLﬁm@mbﬁoﬁlat@aﬁhyB q o dﬂnmtthnsumﬂﬂee' dto
£ach switch o ai a S e _use Vv

gorrpo& tion.) 'ﬁf’é‘tPHgBé %‘\7& '1'3 wg(?rr\pl\%éﬁrg‘dﬂ\é\ﬁe "ﬂ?‘gpe g%'ﬁ éoﬂqz{sﬁgﬁg‘ughl y

t hroughout eacSpestrosdopyand then the switches were rinsed for 30 seconds.
(d oves were worn t u 1 n e}r’%}g fween
each product treat mli;ri’l’tg QQEF%\L %e&ablg%%ﬁq'%hfeﬁl&g?r%{f? [elﬁ H‘é es e cut
from each dr| emlbgramhofphau&d of cagiondc 3surfactant and skkicgnercontaining
mElilitersgo &wi 12BFEsett! #e the swﬁEneé treatedl&ith %a@ﬂ éQmEE&'%Urﬁne

chl ori de/ net hano? vent mx, were added to each vial, and the vials -
agitated for approxi rrately 18 hours. THRLEX racted sol ution was then
filtiered and placed in tared viakatidhie | evel ofilicone-wdnRaimingact ant was

t hen determ ned_ usi ngtHlngh 5 Per pce Li quid Chrgng} ography. The

@O >
o

amount of sili cG@@position §g_r_-_I‘a_cg_n_ - mat
: A . 0,307 - -
15 B | 0.196 | o*
c © 0.286 | 0.19
D

0.176 0.18

*less than the 0.02 ug/mg minimum detection level
20 - The levels of cationic surfactant vehicle material deposited
from Compositions B and D. (containing a dimethicone copolyof)
‘were significantly different than the levels deposited from
Compositions A and C (without the silicone copolymer), at a 95%
W 4 - ..confidence level (LSD=0.070). This data thus demonstrates that
25 the dimethicone. copolyols of the present invention significantly
- reduce -the levels of cationic surfactant vehicle material deposited
on hair during use.  This data also shows that the dimethicone
copolyol material is not, itself, deposited in significant amounts.
T_herefore, this data demonstrates that the dimethicone copolyol
30 reduces undesirable deposition of vehicle materials on treated hair
- without significantly reducing the deposition of the silicone
conditioning agent.
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containing material was determ ned using Atom c Adsorption Spéctroscopy.
The following table presents the levels (in mcrograns per mlligram of
hair) of cationic surfactant and silicone-containing 10 nmaterial present
in the switches treated with each Conposition. TABLE | cationic T

sil i cone-contai ning Conposition sur f act ant - material A o -
0. 307 : -- 15 B 0. 196 0 C
0.286 0.19 D - I90‘176 | 0.18 *less

than the 0.02 . g/ rrgmnlrrumd ? Vel .. . The levels of
cationi ¢ surfactant ‘vehi cl e mat ed from Corrp05| tions B and D
(cont ai ni Fepm fdirmsdaticnsie(AopBlLy & )andaralswgnef madet, | gach f {empoded han t he

| ls d f . | t

copol %ﬁ?ﬁﬁﬁtﬁgygé‘&mc‘?ﬁga qasdeedan) @’g\;ﬁ&% by ThEP c3ppogRiihg,
denonst r Weke tapplied to Raipi switehesae. Aftaml the switches: werssesniledhvent i on
si gnisf i capfthy sW«@HGﬂct Séodifty etife qw.@ét%ém&éré LthEﬁCb&aaeaeBycgﬁﬁgﬁ{]ef | al

deposite air ng use. This data. al so i cone
copol yol C}Hgg&sl dp I%" t ,to determine s sbe cleaniinessidintingss ofouthes .

Ther ef or eswit&hes.dat a dermnstrat es that the di met hi cone copol.yol 30 reduces
undesi rabl e deposij t.i 0 aJs on treated I r w thout

si gni ficant| yﬁ? Lﬂﬁ“ﬂa sd"éjb%l % |° a'5f WeNe pg???'&ﬁﬂg’ycdﬂfﬁﬂgom ng
agent. 3Geach forid5- sm HEI\a'pprtdxlﬁatelyf 38%C] awasiveri for 3B, sécomds D) were

rmdeaoeaqts.ﬁamac’ésﬁvéﬁﬁaga otr.;,woa tpﬁﬁn‘?née%re d-geﬁﬁnsgwrgm% tsh%The

conpositionswere a re soiled
soaking for one hour using a 90 10 methylene chloride/methanol :

mixture. - - \o/

Each switch was again rinsed for 15 seconds, washed for 30
seconds with a conventional shampoo, rinsed for 30 seconds,

15 washed again for 30 seconds, and finally rinsed for 60 seconds. -
Thereafter, one of each of Composition A, B, C or D was applied
to each switch, using 1 milliliter of product per gram of hair.
Composition A (vehicle only) was applied to 18 switches, Composi-'
tion D (of the present invention) was applied to 12 switches, and

20  Compositions B and C were applied to 6 switches, each. The
rinse formulations were then dispersed throughout their respec-
tive hair switches, and allowed to remain for 60 seconds. 'The
switches were combed and rinsed for 60 seconds. o

3 ~ The "switches ‘were allowed to dry overnight and then W,

25 'weighed. A’ solution of synthetic sebum. (containing: materials

- corresponding to those found in- natural sebum) was then sprayed
‘on each switch until a predetermined weight of sebum was
- applied. The switches were then allowed to equullbrate at
approximately 27°C and 80% relative humtdlty.

30 ‘The switches were paired as detailed in Table Il, below. -
Each pair of switches was then evaluated by ten expert judges,
and rated on a scale ranging from "not soiled" ‘to "heavily
_soiled". Higher scores indicated less soiled (cleaner) switches.
The pairings and results are set forth below.
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.

5 wth synthetic sebum the switches were then graded by expert judges in
order. to deternmine the cleanliness/dirtiness of the switches. In
particul.ar, 48 switches of hair were prepared by rinsing each for 15
second’wt appr oxtr rrately 38[err], washed for 30 seconds 10 using a
conventtonal shanpoo, rinsing for 30 seconds, and then soaking for one hour

using a 90710 net hyl ene chl ori de/ met hanol m xt Each switch was again
rinsed for 15 seconds, washed for 30 seconds w “a conventi onal shanpoo,
rinsed for 30 seconds, 15 washed agaiin ?E 0 seconds, and finally rinsed
for 60 seconds. Thereafter, one of each o

: Corrp05|t|onA B, %or D was
applied to each switch, using 1 milliliter .of product 89"?38 of hair.

Conposi tion A (veRjcl e only) compositibriscdedtedl8 swit chadeakloh®sysi - tion D
(of the present TTvention) MS%K_FTFTZ sw t ches, _“'-IE-ZU )
Corposi tions B and C were apfl i YEiG&00Y ( ches, each. Q rinse

fornul ati onss were then di speBsedvéHitwghGMemIfmnrre respec-5%ive hair
Mtches, and allowed to remain f %S seconds. The switches were conbed
and rinsed for 60 seconds. The 8 l es were allowed to dry overnight
and then 25 weighed. A solution of synthetic sebum (containing

mat eri al s correspopdl ng to t osevérg ﬂéjoh natural sebun) g@s then sprayed
on each switch until a predeterm ne th of sebum was a pI ied. The
switches were then allowedC roveiyqlq I"’l silicope at appr oxi thel y 270C and
80% rel ativeqqunidity. 30 c‘gp,giﬁm,é,ches were paired- as detailed in
Table 11, below Each pair of swtches was then eval uated by ten expert

j udges, and rated on a scale ranging from "not sailed" to "heavily
sokled". Higher syores indi patedehiess omwy! ed (cl eaner) seébtches. The

pairings and results are set Df orépestée'lt mven%wn - 20 - 75
15 4 C - vehicle + silicone .49

conditioner
D - present invention 63

The scores for Pairs 1, 3 and 4 reflect significant differ-
20 ences in cleanliness/soilirig (between switches in each pair) at a
958 confidence level. This data thus demonstrates that: the
compositions of the present invention (such as Composition D)
exhibit lower soiling of hair after use than similar compositions
that do not contain dimethicone copolyol.
25 '

30
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TABLE 11 Degree of Pair Conpositions tested O eanliness 1

m“mm‘rmuﬁ‘\r“‘l“‘ 57 ‘COpoI jol 50 5 B - vehicie +

?Ll A - vehicle only

tvehicle ™+ siltcone 55 10 ; condi’ti onegps3
A - vehlcle only 66 D - present invention = -, 75715
4 QLA!EL— C - vehicle + silicone 49 conditioner D - present

'hn}/fent.l oA hair condﬁBTJhiangcoom/poEQ:tle ,F ©olpr ik gl 4href | ect Slhgnl fi )Cant
iffer- ces ess/ sQi w tches in each pair) at
a 95% co%iai)d I¢e\r>e T#\P% t‘é’gt"ﬁh§ 8&2&5%@%’1‘? hat the conpositions
of the presemnndﬂﬁimnnmg(agehtase@acpe@tﬁnmm[ﬁnsubstututeﬂer soiling of
hair after u tggﬂ._f ' | n %@ﬁ Co i met hi cone
copol yol . 25%%% é%@%gfiéﬁggngghéhg ?bn E?hé%?con%%gPﬁxg

conpri si ng: a%kdxxunMEHQ@PQO10?@By1m@m§h@man1Snbstbh%tedndlt|on|ng agent
sel ected fro@dyyggﬁgéﬁ¥1§glﬁggxggnethyIS|onanes and vinyl, phenyl,

car boxy, alkoxy, am no substituted

pol ydi net{i®| sﬁq%&ﬁe%lﬁ(%‘? ?—PBNPU yeighto ofoRn® Qki®P¥eof one or nore
pol yal kyl enegd 196 170¢ll éh &6z fa8EbRk EQ s diter 8l polysiloxanes;

(c) a gel-type vehicle comprising from 0.1% to 10% by
weight of a lipid vehicle material and from 0.05%
to 5% by weight of a cationic surfactant vehicle
material, the cationic surfactant vehicle

comprising one or more cationic surfactants

containing amino or quaternary ammonium

hydrophilic moieties; and

{(d) water

2. A conditioning composition according to Claim 1
wherein the lipid vehicle material is selected from fatty
alcohols, fatty esters, and mixtures thereof.
3. A conditioning composition according to Claim 2
'where1n the lipid vehicle material contains carbon cha1ns
of from 12 to 18 carbon atoms in length. '

4, A conditioning composition according to any of Ciaims
1 to 3 wherein the cationic surfactant vehicle material
contains carbon chains of from 12 to 18 carbon atoms in
length,.

5. A conditioning composition according to any of Claims
1 to 4 wherein the silicone conditioning agent has from 1
to 15,000 silicon atoms.



Zc) a gel-type vehicle conprising fromO0.1%to 10% by wei ght | g i
vehicle material and from0.05%to 5% by wei ght of- a cati oqgumgmaugﬂ! " III|
fehicle material, the cationic surfactant vehicle conprisings e
cationi g surfactants containing anm no or quaternary anmoni um hydrophilic
nnietﬁeé; and (d) water 2. A conditi oni conposition according to Caiml
wherein the lipid vehicle material is sétected fromfatty al cohols, fatty
esters, and m xtures thereof. 3. A conditioning conposition according to
Claim2 wherein the tipid vehicle material contains:carbon chains of from

12 to 18 carbon atons in length. 4. A conditioning conposition according

to any of (Fai nd conBigimmndng composidiiamiaceordingabe 38K ofe Claims al

contains caf boy ghabiprekihgOPrbh e 188 5 Ps% asfrme'i?hkeaqt Bhed. A
conditioning co 05|t|on-accord|n%3#¥&any 0 1.to 4 wherein the.

) f. d al

si licone coRRIYaskyYAgnggside, poda 4¥F%E#¥ﬁﬁpg§$}lﬁﬁaﬁﬁons. * C L
M S | 6. A conditioning conposition according to any of Clains 1 to 5
conprising fromO.1%.to0.2. Q% by wei ght, .of the polyal kyl eneoxi de dified
di net hyl pol ¥si |6x‘aﬂeﬁlg?°ﬂl<98n&ﬁ°ﬂ9&%ﬁ¥gl%rﬁﬁ%&$ gagﬁo?ﬂ?’nagt gqowsof
C ai ms 1 tol6te08ptbomptd sfingmftonb®.t25% .80 bys%ecbyhwebfhthefsithiecone
condi tioni ng, agent. 8. . I.tioni conposition according to any of
dains 1 tog’rfg‘o'%?i gpﬁélﬁﬁiég\l}t% F’éﬂ%oby wei ght of the |ipid vehicle
material. 9. A conditioning conposition according to any of C ains

8. A conditioning composition according to any of Claims

1 to 7 comprising from 1% to 3% by weight of the lipid

— vehicle material.

9. A conditioning composition according to any of.Claims
1 to 8 comprising from 0.2% to 3% by weight of the
cationic surfactant vehicle material}

10. A conditidning composition according to any of Claims
‘1 to 9 wherein the lipid vehicle material is selected from
cetyl alcohol, stearyl alcohol, cetyi palmitate, glycerol
monostearate, and mixtures thereof.

11. A conditioning composition according to any of Claims
1 to 10 wherein the surfactant vehicle material is
"di(hydrogenated tallow) dimethyl ammonium chloride.



. .
1to 8 co fron10 2% to 3% by weight of the cationic sur f act ant =]
“mu“ TE,‘D% 10 A condi tioning conposi tion according to any of O ainms i
1ﬁ e lipid vehicle material is selected fromcetyl alcong
st&ar§ alcohol cetyl palmtate, glycerol nonostearate, and’m xturesa
-thereof 11. A condltloning conpggi Lion according to any of” Clains 1t 10
wherein the surfactant vehicle material is di (hydrogenated tallow) dimethyl
anmoni um chl ori de. 12. A conditioning conposition according to any of

c a'ngs A t@n:aumﬁfﬁigl %&mposittone'aeeagahh@niugg a&uem%ieltlaedgect eﬂ }‘rom
uns ti amn su St al koxy substituted pol ydi net hy
silgxg é %f % ?h%}é%?e Egndkt&BHéﬁﬁ(ﬂﬂ Hﬁp03|t|on accordi ng

" to aeyectedafnum:hnsuhﬁkzmhkedonamhpocsupsmmtq;eﬂsandaalhnxynaterla

sel n gph r 4. A
conBRPESAHREES Bt fund Ny 801 1 808n 807 LY LS B fe0fD O e
conposition is buffered to a pHin the range of fron13 to 10. 15. A

congiat i gNi-RGAXIRASE dd ‘Ekfﬁﬁ&@iéiaﬂ secaeuﬁt; ERidhy lof OCMand' tionally
conprising a nonionic meri¢ thickener.
to 1 add1t1onal comprls1ng a surfactant material

selected from anionic, nonionic and amphoteric surfactantSy',h

14. A conditioning composition according to any of Claims
1 to 13 wherein the composition is buffered to a pH in the
range of from 3 to 10. - S &

15. A conditioning.composition according to any of Claims’
1 to 14 additianally.comprising a nonionic polymeric
thickener.




