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VOLUUM ZI NG gl fg¢pRE COMPCSI TI ONS CONTAI NI NG SI LOXYSI LI CATES Efpksb/Rfied Ne
I nventi’on This invention relates to an inproved fornulation for treating._
hair. In particular, 5 the conpositions of this invention incorporate a

sel ected type of siloxysilicate polyner (known as MQ silicone resins) in
hair care fornmul ations that can be used as hair volum zers. This case is
related to a co- peWLUNGZING HAIR (CARE SOMPO TEONS: CONTAINING SILOXYSELICATES:t t or ney
docket number IR 6232M and owned by the same conpany as this case (U. S
Serial Nunber not yet accorded). 1o Background and of the Invention The
search for inﬁ@ﬁﬂéﬂ@ﬁ%e products is a continual one. Since hair types
vary, so do the types of products that are useful in working with different
types of hair. OneTbigdhveptiotstitestatanjopyovee &rmetitityyfop reating hai. ¢ pattiaular,

ful l er appearance for their hair is known as hair volum zers. Previous
attenpts af adhb copnposition®oft thishaientiorbinherperatana edlected type ofisilexydilicate polymer
fixative-based sprays, gels or nousses to enhance styling and create

vol une. These (proadestMQwiicéndespk Linmgir ltarer fotnagdatione that barabéd Lseaichsaradhi t ect ur e
wi th increased volune. Such products often have the di sadvantage of causing
hair to be st ivblumirereXTies sdseds yelatbt ¢ky capanding cuse filddrondhe esrak dayphs this t he
user to restyle the hair wi thout washing out the product and reapplying it.
The adhesi ve Zaschasattrher datket Maser YR BRIAM ehs owded 8/ thatsemeichinbany dsthisn
restyling. Additionally, such fixative-based products may initially cause a

vol um zi ng ef feasd (U.S8er@NUMBBESbt yeLad2brdeigse products over time can result
in build up on the hair resulting in loss of hair volunme. The problemis

kadni fi ed 1bor Baekpbendbfithe fivagidaai r since that type of hair is especially
sensitive to being weighed down by deposits fromhair care products.
~enemm~ -] _ M ~~i N"TR8earch for APt odddBait\6arl Brodlidd s FedtiHEAVn34ike haif he
consuner wants volum zi ng products which are not permanent wave products,

or fixative-bagrd vBgl so 86 HRR§p&Y of ProducRBhaalrs usekiien GOAMHIRLh HRSsnt\tRiet a
vol umi zi ng product which can add volume to otherwise flat or thin hair

whi | e mai nt ai BF A&lr. SORE @M drbdukt Eé}e{;@@tdﬁgieedw d’eoFfEhb'EFe_af!?é fuuéfroiﬁfsasrésées as
used in this context 5 do not creafe a pernanent architecture for the hair

but al | ow t he fdrahdir her iQ‘Rné\ﬁrf?hyh&gv&ﬁﬂizéévcﬁr%tkeﬁtew@@at%aﬁg|v$luﬁ‘1fe_t@hair
retention aid for hair styling is PCT Patent Application Publication Nunber

WO 951 06097 t Gay@nd8isPhetise 3F fixalipe-Dasdf S BRCGelE 85MbLRS toédHafBNQyIGHgal t ed
t her nopl astic el astoneric copolyners and hair and skin care t o

conposi tions eAdktriall Vurhd € TR prod @S Rok B YRRt tB5&nhstsehkked N hair spray
and nousse conpositions. The copol ynmers described in"this reference are

wat er or al cobednits@lileblith iREreSdPRIING | SudhRbARE &hiHave tHRiIMAMSge of
copol ynmers havi ng a backbone and two or nore hydrophilic polyneric side

chai ns and onea@ind'R4ietoRsal ofiffior 8%EH8ivEly I8ciy AL S oK h&HeRal L dIBW AP (deY TERT
caonprises: 15 (a) 20-89. 9% nononer units copolynerizable wwth (b) and (c);

_ ((b) 10-60% WQ&!@B@HJWM%&L@M t?&é%v%é%ég)%}-{% F%p%@@'ityr‘f‘ﬁéiaﬁh&ﬁvet ion and

a noi ety copolynerizable wt pol ysi | oxane

Me.cr ondNORBr  WRLStePaMhES hiRRLYTREh G LitRDinARTedifD] RbdusRRP!aRr | zabl e
with (a) and (b).

fixative-based products may initially cause a volumizing effect, but continued use of

these products over time can result in build up on the hair resulting in loss of hair
volume. The problem is magnified for people with fine hair since that type of hair is

especially sensitive to being weighed down by deposits from hair care products.
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20 U.S. Patent 4,902,499 to Bolich et al teaches hair care conpp
whi ch give qulbob,ﬁp@g)ved style retention and hair conditioni nger %@ ,234
conposi tions conprise 0.01-10% of a rigid silicone polyner and a vo at+
carrier. Suitable polynmers include filler reinforced pol ydi nethyl sil oxane
gums, cross-linked siloxanes, organic substituted siloxane gums, resin
reinforced sil oxane3hasansmes wanhisnosunizing RiRewRss w@cm)équmépsrmanznt wave 3 MAR
2003 1 WO 00l 21495 PCTI US99/ 23466 European Patent Application EP 0 0240 350
Bl to Snyder etpraucts| ai fivatiterizesad dapsprapspostying gals. Ahe consustey dees wami@ i on
and hair conditioning properties wherein the conposition conprises (a) a

ri gi d silicone vplohyaingr prlodivdt agich cao mdl exlume scotbedwisedfat at thindadrtwhilex 106

Pascal seconds (1 x 10' poise) selected fromthe group consisting of 5
organi ¢ subst i mdirtdinBigisoreradiliguoBestple haic oTiusehaisianmizérs akiukéin thieicofitextced
pol ydi met hyl sil oxane guns, resin reinforced sil oxanes and cross-1inked

si | oxane pobkynmebsot eete(dpermanéntarditecto@rion tee haicb@clled tHe 1eum tadk eéstylsd r ai ght
chain or branched Cl10-Cl6 vol atil e hydrocarbons, and volatile silicones

havi ng a boi | i agd p@ioimibed.t he range of 99-260 degrees C, wherein if water
is the sole carrier, fromO0.05-50% by weight of a 1 o surfactant is also

present and wherei NOng XfblebPd réfRAtidrsSd R hair Styliigao PE TIRHteTRbplidatibie
manuf act ure of an aqueous aerosol hair styling nousse conposition wherein

the silicone pelyfgtioh NunBet WO $566057fto 76rgB8h 8t AN TRRTBfkleHCE dedtibes
anionically stabilized hydroxyl ated pol yorganosi | oxane. QG her attenpts have

i ncl uded the crsme&d afRdd BRaino d;ﬁéyne'é%e@hfenc %B!fn?ér?ﬂﬁd Rar ARPLirL&drd ONn

Publ i cati on Nunber 961 38120 to Grossman descri bes a hair thickener and

condi ti oni ng Q%Bl%bbﬂtn&%r%ﬁf%hﬁdg‘)tﬂefsgﬁnet Qﬁésféaéolpa?mus%éh@&uﬂlﬁhs.h@praflbﬁd A (

formul ati on conprising an aqgueous gelatin so ion, a water-sol
filmform ng Pelo(RBE copshitRhs. awlcgﬁgﬁﬂe% Hédcﬂgecﬁﬁ@rﬂé rdf@eREd 4k Adferidie pH of

the conposition in the range of di scl osed. The types of

wat er - sol ubl e, afdohavsfoﬁ{bm d?gilsB@ St rrﬁwlssaéb%sioﬁrenyéommr& Rbving®

conposi tion include polyvinyl pyrrolidone (PVP), polyvinyl acetate,

partially hydr ‘Bla&?o%ﬂf(%ghl’v}/d Blryrl‘lor"éQ’?Eithpglél? Wﬂ%ﬁé‘&éécrﬁfnsp\@ ABYr Ho

acet ate, polyvinyl acryl am de copol yners, acryr%te PVP

copol yiers and dhfiecHe sl th%hag%@% B Rel R rgesuber average

nol ecul ar wei g rangi ng t ween ons Si | oxane resins

consi stingof tri org%%s¢ %9( ?Lﬁlfsaﬂ?)gnlghlehfa%%\gi W@%gﬁd wn ts 25 are

known, cormermally val rla are 'the formulation

of i =3 MR V1 %@Ph@é‘&ﬁn & rldrbBERe AR Nak élaoag{a%ﬁcg;t?&sré | 416 ddi ng

adhesi ves, antl-foa ng agen as as persona omever
it is not beli ave been used connerC|aII in halr
care products ﬁ&&ﬁ%@?&#é}%@@gr Etgyﬁgﬁep Such resins are soneti mag
referred to as o 5
sil oxane units and t Zdgggé?’%@@g{‘gg‘r&{a@t@g@%{eent h?g?é Q%O%ﬂg F@%S(‘M
units. I n vi ew 4 on[e@et:ohgl?ﬁ%h%b @)Qﬁd&l | yl hydride group, it is

soneti mes desi re e SUC

conposed of, silicon Lpﬁoﬁﬁtgr&4%%@§§n%oh€wett§ t%gcﬁeg%agggr%qc%hoog{l ﬁh:c

HR R2Si 0" ~where edc e’ 'sane’ of er e each

is selected fr e v t

hal ohydr ocar bo Wg:ye% &rgad%\lglqtsfyye g @oﬁghglﬁégéo Hga R%g&g%%lt%?? é{,ﬂb,%é
0.01-10% of a rigid silicone polymer and a volatile carrier. Suitable polymers include
filler reinforced polydimethyl siloxane gums, cross-linked siloxanes, organic

substituted siloxane gums, resin reinforced siloxanes and cross-linked siloxane

25  polymers.

)

ups n MQ type resins. Slloxane resins °



of the silyl hydride functionality therein. Such resins have beef JideaR 12003
or ganopol ysi woxgang4esl ast omers. As precursors to other synthetp®r §édoj2648€S.
it’is frequently desirable that these resins contain a |linited number of_
silyl groups. U S. Patent 3,772,247 discloses organopol ysil oxane resins
consisting of R3R'R5SI 0"2 units, ~ 5 Si02 units and units of the type

HR3Si ~ andl or HSi 0&urorean RatenhAprlichtianfERB 024 350Bhtordnygpieetiah dajmertie Hee y
selected fromthe group consisting of alkyl, aryl, alkaryl, alkenyi)

cycl oal kyl and®f egmpesiione having stylegetention and haifcanditianinesprpesrtiesswherpingie hydr i de
groups, they possess a significant and neasurable | evel of divalent or
trival ent or gaeowpsitidytonprisapéa) aZigid silBonepelgmer Myinger comprexdvispeity ¢f aBut | er
di scl oses MQ resins consisting of RBRR5SI 4"2 units and Si OZ units where R)
R, and RS ar e leastiépeiffiPasday seehds (1ed1d poise) seiectpddgm thensowt cangistrdg efl Kyl |
aryl, alkaryl, alkenyl, cycloal kyl and cycl oal kenyl groups. The MJQ resins
of this refser emganicsubsfitutedisitoxane gamsdsiliwobdreldstdimers fliee seitfsrceg palyditdiethy!

catal ysis to product MQ type siloxane resins where the MQratio is in the
range 25 of 0.sfloxant@uinslresinndinfulfcydesilotames amd trossHinked Byakahel polginepeanct (i t s
of the general formula -4 ~1 3 MAR 2303 WO 001 21495 PCT/ US99123466

Ei aR'3. aSi O, ~& voMiity @aritr seckalfient watef, shayhttobaimarbrapeoedC as-cdelolatd f or R3,
R4, and R5 is in the range of 0.1 - 30 percent of the total nunber of M
uni ts present .hyBfockibshs, Bat @Bktild sRi8dneéhavih@ a Bellibd paibtTe tied raa%]e ofeseczddoes | ow
vi scosity organofunctionalized siloxysilicates which are of the "M type

and whi ch are qgrlee®, WhatiievB@r 63RE bdle 8460 FERLN.05-80 b ety af a Car e
&r« ducts. These functionalized MQ silicone resins have the general fornula:

IRz (M -13i - Quiadt¥hthd aiSh plaskr)dnaWHedei s 2xtiQdéd the Bse Ba ¥ii@he pgider R thend Rz
may be either a phenyl group or a Cl-Cl12 al kyl group and both M and Mz are

i ndependent | y riglescuas of 5&5%32%33 gERYH hePBFlisd MmBEsseicoRipBaitidn wiRdieRakdy! , 15
pol yet her, hydrogen and Cl-C23 al kyl group (which may al so i ncl ude hal ogen

substituted hyglicesdpdipied gt thakshn GFRH eWMIRIGA ddmpbrisig 8Rdnbnisalyl stddiizk@e
followi ng relationship; 0.5 < (x+y)/z < 4.0 and one of x ané/ y may be zero.

U S. Patent 5,8kxP8kdiRIy¥idahadiBkare, di scl oses a nethod for sem -permanently
conditioning the hair wherein a |ow viscosity oil-in water enul sion of a

mxture of two 20 pRhySdteMpyRavBMNTRE thel GeatRRIof RSl (REnIE! P TP OXY
term nated di net hyl pol ysiloxane and the other being a nethyl hydrogen

pol ysi | oxape) sdplicdtioR PublidalibREmbEr WO Ja/Bs4D6 @ACFREmEH 8b&kribed £her Mik¥ndieat
is applied to crosslink the polynmers. U S. Patent 4,963,348 to Bolich et al

descri bes styldnag ; ; b NSt irV& 1SR rs
N th & vol at | IoGoRER %&%?”33%&@ gnggﬁg{%%eg%ﬁmﬁgy& ik

emai ns a NeechonfyAuRY 8h aabdouRigBatA SolERIFPE atdr A0 irh Al @iy Caribarhial 1

vol um zers which do not leave the hair stiff or excessively sticky. -s -

3 MAR LuV. | VQcRMHeddibmdAabntH89R4iR3MaGRe JYBthel combpasifidh iR MeEahg@bf 659 g5 esent

invention to provide vol'um zing conpositions that do not rely on sticking
hair fibers toggidigs. TRe AHEE EMRatdLdiiBRe, film-forming polymers suitabie for us with this

20  composition include polyvinyl pyrrolidone (PVP), polyvinyl acetate, partially hydrolyzed
polyvinyl acetate, copolymers of PVP and vinyl acetate, polyvinyl alcohol, acrylate-
acrylamide copolymers, acrylate-PVP copolymers and the like, wherein the polymers
have a number average molecular weight ranging between 5,000-10,000 daltons.

Siloxane resins consisting of triorganosiloxane units and silicon dioxide units

25  are known, commercially available materials and are employed in the formulation of

1
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provi de a ha i zer which is capable of giving volune to _hair
substanti al y&@g'g{?S between the hair fibers. It is a furth&FT %46-

the invention to provide a hair volum zer which allows the hair to be

mani pul ated and re-vol um zed between washings. It is also an object of the
present i nventvafsus srofickih&lading BREsivies Carti-foathing Rigents @k Wil &iserdanalrcare

vol um zers which are useful to increase hair volunme by a substanti al

anount. |t is greduceRNBéwidier,dab A6t bebvddtBatin@Raidindodreshav@bden uge@Vi de
conpositions 1o suitable for use as hair volum zers which use M) resins and

whi ch al | ow t henfhdr&iallyQn Wait Bk PeHCRIBIIRSSpOJeRtibédReaiduch fdsMirdfe These

increases. In particular, it is an inportant object of this inveft] cmj%%gqa
®f

and other objects of the invention will beconme apparent fromthe follow ng
description. SYMERmbS rdtérdd 8 dsPNRIMesRE" JeRGusOsmngG BFés@ﬁ’@e &lthd AbRovalremn)i on
are hair volum zers which conprise: t 5 (a) from0.01 - 15 percent by

oL e o Rk B B valn bitEtravafRE oA ol 8! ect ed

liquid MQ resin having an ratio o a mediumviscosity in

e 1a00¢ of 1.0, * 88yt heleASPup RO BRGE SRR Wi s B

0.1-10% by wei ght, nore particu

4% ; and 20 (R)yfdo CE?B"}]"??E?'@@ tﬁ%‘{ S&RE. gyo%é%né%ﬁ@%o@ggpf %’E}%ntd%&ﬁ%cl o).

wei ght of the conposi rcare carrier ( a ve
Th i . i | de.hai : . I
e comost 1 a0s S LR NS RALANRAE. ek el RS Y VTR
duct th ' i | d 0t f ol
onposi t 1 ons. af* Frre o HieRi K <AE0 R el 33 e BB RifeitoR a0
PCT/ US99/ 23466_i.n the f f h j b ' i . :
shanpoo- cor:bdi tEInch)| EaeTorﬁeC’S" S%QPI’?IQ%H%?%F%-%E%E? %%%0“289{4’5 ?Q%égﬁggen%t%ﬁ'ég?‘?%%g , ( )
I tail ipti of .t I ti Th iti f
Phi s i nvent: ot K Hae e ERoGRERs NheRe Sel s8R ERer T BETTOSES T esi ns havi ng
M ti f 0.5-1.. I f dt h +y| at . for. F I
oM QAL O o Bk SRR St e KL e SRt o 2
(cps or +cprieapaHegrand e nyss s By st ey ot sl grogers US: ' °°
106, ticul 00100, 000 . ticularl - 50,.000
cps, and st i1 1P S AR B arty O RBRR R0 T e 0 e s A RE Sibe H000
, With 1 bei 42,000- 12, 000 .. Wi Lt o i bl
O, oot 1 DL G RTH) e B MR AL, BB b SR O
e o o Db R U sl Bon ARG SRS
M-Sl-0O- M2- Si - O~1 2 i04n)zZ 1 R 20 F la 1A, in R R5,
ko, and R ar &VGRAN AR SRIRIETY] JOuE ORDIEE PR ST R A LGS EPHRP of
h I d C1-C12 b hed .and h d particular|y Cl-Cl12
br anehed and. JF BRRCREGR SURGTEN ABH BEBSPer e VAT eIt el AP e hed
Cl-C5 al kyl and especially methyl; 25 M and M2 are each independently from )
the group consi"€fRSng of ’

20 U.S. Patent Number 4,774,310 to Butler discloses MQ resins consisting of
RPR*R®SiQ,,, units and SiO, units where R® R*, and R® are independently selected
from the group consisting of alkyl, aryl, alkaryl, alkenyl, cycloalkyl and cycloalkenyl
groups. The MQ resins of this reference are further reacted with disiloxanes using
acidic catalysis to product MQ type siloxane resins where the M:Q ratio is in the range

25 of 0.4:1to 1:1, and where the fraction of hydride stopped units of the general formula



n
(a) hydrogen, (b) phenyl, (c) phenethyl, ~ 3 I1~AR 2003 V\D%%I’%&Q@ma
PCTNS99/ 2346w 6iR1495 pol yet her of Formula I1: -HZC - (CH2)~ - pecT/US99/23466
(OGCHR)-CH2)~ - (OCHZ-CHZ)~ OR'" Formula Il where n is a nunber from 1-20
and the -(CHzZ)- chain may opti onaIIy cont ain 15 or 2 unsaturations; a and

v are integer a |nde ent S ed fromO row i hat v >
L R i sl ectidtiSitym e 'sdﬁq@/ﬁtede Yig'sanie Porle ot e ok K nB GO

consi sting of 4 branched and unbranched
hydr ocar bons ‘8[5““86%[?3%/0@6'0’39 pereed °B§Peé°‘%b'z‘6@ct§ﬁciu‘b‘ﬂt?tp[ﬁ5€a Cl- C3

hydr ocar bon radi cal Wi th a particular value for R2 being lo Cl-C24 al kyl,
especi al |y net hyl ; Briish Paieat 2i27 (%7 fo Gsrthiayrae gt 9\ dagrsipes }?V"t‘ﬂ%mﬁ'é)hge of Q5
and 1.5, and is preferably equal to 1; and the values for R', R5, R6, R,

X, Y, z, M awaawwaﬁh@n%@e@@It%mllaqatwm%@retoﬁtbewwq dwrerandwhich argtaiethavi ng

a viscosity of 1.0 x 103 - 1 x 106 centlg@; such as 1.5 x 103 - 1 x 106
~5 centi pol seas einmyssiy @b gpsmetiseansipergona rey pesugtsr These fupctionalizes Mthd y are
the sane may be represented by Formula IBR | z 20 (R

-SI - Oyl 2) x' ( Stili@ng 2psihs RaveRtbe gaheral fBrmkiarein R and R3 are each
i ndependently selected fromthe sanme group as defined 25 for R4, R5, R6 and
R of Formula IA; R2 is &l ectedRfromthe same group as described for M
and M2; and x'1z' is a vdlue between 0.5 and 1.5. g ~ 3 M~r? c003 WO
001 21495 PCT/ US99/ 23468'-8i-PadiMe8I-ar ) k& usef ul in the invention is a liquid
trimethyl $0 | oxysilicate gdol yner, lespecially with an MQratio of 1 (far
exarrpl e a resin obtainedRrrom GeRéral Electric Conpany, Waterford, New York

M) A"). The MQ resins useful in this invention are to be distinguished
?5 ))m ot her t ywesre bothf R'NQdrRPshasbenbitieh agbemg grdup\oe adl 1-C o2 alkiigyrolesarrdiotie
properties of the invention. As described in nore detail below) it has been
found that | oM' ancMdsatetifddpeditérsdlydalecslifrasn thistgnowprcdkbiQingpdfiphenyl, phedethyipt
give significant volune and do not exhibit significant adhesive character
on the hais; psayateerMydi®znimdgt-023aakN R upivhizhofayaistoinblatie Balwgersi gni fi cant
vol une and al so do not exhibit significant adhesive character on the hair;
10 and sol i d ddBstitemidrydmicaion Radiélz) raat iwhetdin . y7andlz atigiyviee fotibwing but do
exhi bit significant adhesive character on the hair. The vehicle in which
the MQ resin retatiphstire 05 £ Ix-8y)Feinerant @he ot ednd y eraytbeezegy. oup consi sting of
sprays, rinses, shanpoos, conditioners and "2-in-1 " conditioning shanpoos.
fn particular, thess. paefus 585,084 tobdlidredrimedisoldsed aanethbdfor bemicwanmarentlyt hat
is,

conditioning the hair wherein a low viscosity oil-in water emulsion of a mixture of two

20  polysiloxane polymers is applied (one being a hydroxy terminated dimethy!

polysiloxane and the other being a methyl hydrogen polysiloxane) at an acid pH and in

ey
et

an unreacted state. Preferably heat is applied to crosslink the polymers.
U.S. Patent 4,963,348 to Bolich et al describes styling agents and
compositions comprising adhesive copolymers with a volatile diluent to provide hair
25  styling and hold.
There still remains a need, however, to provide compaositions suitable for use

as hair volumizers which do not leave the hair stiff or excessively sticky.



15 a carrier having a neasurabl e vapor pressure) such as vol at1I3eMAR 200
silicones, Rufedfdeg0hol s, isopropyl nyristate and water, and &Kﬁw/ﬁ%;b f
the foregoing, provided that if water is the only carrier at reast one-:
surfactant is also used. One class of preferred carriers are volatile
silicones having a _boiling point between 99 degrees C and 260 i~ degrees C
The silicones nay BBuwiitihep objeptefitheopregant invention|tg araviseplunizingxanes where
20 the cyclic pol ydi nethyl siloxanes contain from3 to about 7 silicon
atons, nost preemppsitng tBat dpmes eely o stidking heir fibers feasthraio achiayea@iumieone or in
conmbi nation wth other volatile carriers. A particular volatile silicone is
cycl onet hi coneéndreasgec Inapdrijcutar Dbis@apdinpentant pbjeetedf this invertioaito providh@ hedl e
carrier) a surfactant ( fromthe group described below) in an 25 anmount of
0. 1- 50% by weivghumizsh wihioh i$ odpblecai g voluote todalvéthoptrsebstantial aghesion~ 3 MAR
203 WD 00/ 2149S PCT/ US99/ 23466 Shanpoos nmay be used as carriers to which

t he sel ect ed Matwezsitie hair fiske dit isSufurtaér abjesh afithe owentivnl to geovintetenhairegul ar and
condi tioni ng shanpoos. Particul ar shanpoos include those fornmulated with a
surfactant, a vaualiidriwhesh ABds tHeehaitb @6 resipulatpt shdi@-vorsiiredtsstwisscr i bed
above. Oher optional ingredients such as thickeners, 5 preservatives,
fragrance, opagdshings.sit idf fgdruiresledtic? tHe, prédedit ineérioReo provids dehpbditiche Ghitable
formul ati ons as noted bel ow. Suitable surfactants include: (a) anionics as
described in pSiseRatraitvotiniides @ARh e BRFU! ehinbleagd haingbilhSby Patisdantial
4,963,348 to Bofich et al both of which are incorporated by reference

herein o such asount.) It Rlyey bn@Rst obidey bf thé prEeR iVieati@StoProVidy dampbsiigidS03M and
RZQ( CzH4A0) wSO3M wherein RZ is al kyl or al kenyl of 10-20 carbon atonms, wis

a nunmber f#0mslithile for Bse B8 RaibléigmBeRlHicT Sdel MQIr6siAARADRNiENSIbWARe ABKRNI UM ()
sodi um potassiumand triethanoiamne; 15 (ii) reaction products of fatty ™

acids (for exapips@ind t:mPeesgisﬁ V@@ Halr @Bhworie PR3 an@lothker B5B&E bof the thvehiidh
i sethionic acid and neutralized with sodi um hydroxide; (iii) succinamates

(for exanpl e GjifBeioB ARpdrRABMMKS HIbWRY Gesdptiqs, tetrasodium _
N- (1, 2-di car boxyet hy()-N-oct adecyl sul f oSucci nhamat e, di anyl ester of sodium

sul f osucci ci nigun%g[g,ofg.jehgmio@st er of sodium sul fosuccinic acid, and
dioctyl 2o esters of sodiumsulfosuccinic acid; and (iv) olefin sulfonates
having 12 to 24 carp@Rofp8Sfons(dNihi@ ERIcRHhE BaipdolGtRRER VMG dompHs®. Pat ent

4,902,499 to Bolich et al and incorporated by reference herein such as (i)
derivativeg of aliphgtdis 03RCOBGRFSEnfBFWEIhT (basel GHIB Estaliwbight bffRet he 2s

al i phatic radical can be straight chain or branched and wherein one of the
ali phatic " composition) of a selected liquid MQ resin having an M:Q ratio of 0.5-1.5 and a
medium viscosity in the range of 1.0 x 10° - 1 x 10° centipoise (“cps” or “cP”) (for
example, 0.1-10% by weight, more particularly 0.1-7.0% and, most particularly, 0.1-
4%); and -
20 (b) from 85 - 99.99 percent by weight (based on the total weight of the
composition) of a hair care carrier (also called a vehicle).
The compositions of this invention provide hair with increased volume without

significant stiffness, or excessive stickiness or build-up of product on the hair which

would contribute to loss of volume. The compositions of this invention may be made



WO 001 21495 ~ 3 MAR 2003 PCT/ US99/ 73466 substituents contains fﬂcﬂﬂf‘m.’a oiif1as
carbon at onwcagbigyze contains an anionic water sol ubifizing gEpRiRedAREs
exanpl e, carboxy, sulfonate, sulfate, phosphate, or phosphonate) wth
exanpl es of such conpounds i ncl udi ng sodi um 3-dodecyl am nopr opi onat e,

sodi um 3-dodecyl am nopropane sul fonate, N-alkyltaurines , Nhigher alkyl
aspartic aci dsthefform ekaefanerqer oehditiosers eprabingiipashempogreensitioneRANalled Zrs
described in U S. Patent No. 2,528,378); (ii) zwitterionic surfactants
(broadly exerpilifrodudtsasspraysi ionid rinses, glelsadrinpivasésc quat er nary ammoni um
phosphoni um and sul foni um conpounds, in which the aliphatic radicals can
be strai ght editedddesgriptivolvéthe lavemtioler ei n one of the -~ 1o aliphatic
substitutents contains from8 to 18 carbon atons and one contains an

ani oni ¢ wat er - sol Ulhel doriposjtigrsaaf thi§ ineentier anpinade with broxgr, msenel feteteddiguisiul f at e,
phosphat e, or phosphonate); (iii) betaines, for exanple, high alkyl

bet ai nes suctM@sesochalimngeirmiQ caicdRBAES taido bfetrad heas fhauwr-yiz rafiogdrny |

car boxynet hyl betai ne, |auryl dinethyl alpha 15 carboxyethyl betaine, cetyl
di met hyl car [RoxyoetiAy br oetraiide thel esdgiienbarst the yyghent\eeé thel seed; Boxy net hyl

bet ai ne, stearyl bis-(2-hydroxy-propyl)carboxynethyl betaine, oleyl

di met hyl - gamrer@aRlBX YR 2 P¥toshE irathd fangk@#in Yix 12° S 4 &aoh&@krt?zsnser(‘@ps/'lo)r “cP")

al pha- car boxyet hyl betai ne, and cocam dopropyl betaine. (c) nonionic

surfactants iged vdiings dalrbe-%ecﬁgme&nag 1.6 Qmot hex go0HprélpsGENRRHMd0D- 20 U. S.
Patent 4,741,855 to Gote et all and incorporated by reference herein;

these are (i)100@opeévud Boe paMicdarf Poutesedodscps,andlskily moPhsaéfaryooel n t he
al kyl portion of the al kyl phenol has 6-12 carbons and may be straight
€hhin or for angm %Qsdc‘ﬂ%s_@@dﬁdﬁﬂmm@ﬂsQﬁit@F&di&Jﬂar'e&arﬁF%&@MQ3,@0@@,@0@Uﬂt of
10- 60 nol es of ethyl ene oxide per nmole of alkyl phenol; _i i ~ ~ MaR ~~0~
WO 00/ 21495 RGE/ Ui k33 468Kidid io)use ME SaLHRIiPhigHeP didsdshiefs Rkl snmooxi de
with a product resulting fromthe reaction of propyl ene oxide and et hyl ene

di ami ne vari ethoamRid), R% here! dbRvENEH: RPBRDhE INEATI9RRitkc bal ance desi red
(for exanple, conpounds containing from 40-80% pol yoxyet hyl ene by wei ght

and having a 1ol ecifealiqIedfd dtbooruse Witk 1179 MvdrkioR Wy iedbiesBted bpm t he
reaction of ethylene oxide groups with a hydrophobi c "base constituted of
the reaction pyr@diagh. of ethyl ene di am ne and excess propyl ene oxi de,
wherein the base has a nol ecul ar wei ght of 2500-3,000); (iii) condensation
products @f C8-18 straigi or bramnched chain aliphatic to alcohols with

et hyl ene oxi de (for exanple, cocqnut al cohol et hyl ene oxi de condensate with
10- 30 nol es of ethyl epgi_axhd Ok .Qf y coconut al cohol wherein the
coconut fraction has n,g gb%zgp\gﬁ%' %&%&?‘f’z?z (iv) long chain tertiary anine
oxi des of forrmula (R3)(Rge (R3Z2)-p> O wherein R3 is an C8-18 al kyl,

al kenyl of, nonohydroxy al kyls; ich has from 15 0-10 ethyl ene Frg;;,{.,g@ilﬁ;s and
fromO-1 glyceryl noiety; and R3'" and R32 nmay be the sane or different and

ar)e each i ndepengaiel x5 g8l HAFYd AR ihipeBlQH s@l@&;ééé FbinHe Qoubtorsidlngy| s

wiith 0-1 hydroxy group e arrow I n the structure
of phenyl and C1-C12 branched and unbranched hydrocarbons, particularly C1-C12

branched and unbranched alkyl, more particularly branched and unbranched C1-C5
alkyl and especially methyl;
25 M'and M? are each independently from the group consisting of
(a) hydrogen,
(b) phenyl,

(¢) phenethyl,



a conventional representation of a sem polar bond. Exanpl es of sdi36ﬂ¢/ﬂ/¢ 2003
| ong chai n t avobaepemm ne oxi des include cocanrdopropyl am ne opaflesP®nds¢s

| auram ne 20 oxide. (v) long chain tertiary phosphine oxi des of Formul a:
RZRZ' R~ZP --~ O where R2 contains a C8-18 al kyl, al kenyl or

nmonohydr oxyal k radi cal ; 0-10 et hyl ene oxide noieties and 0-1 glyceryl

moi ety; and IR’ZYA)z?rﬁf’([i rSF%r%WE:i ndependent |y C1-3 al kyl or

nonhydr oxyal kyl . The arrow _in %he forrrul@’ d:ﬁ a_25 conventi onal

repr esent at i on - dCEh FHCARDYRH:). = (QCH-CH-QRPgA -~ 2003 WO 001 21495
PCT/ US99/ 23466 (vi) |long chain dial kyl sulfoxides containing one short
chain al kyl or hydroxy al kyl radical of 1-3 carbons (particul arl yFHEuY)
and one | ong hydrophobi c chain having a C8-20 al kyl, al kenyl, hydroxy al kyl
or keto al kyl groupWwheietmis @-nugber fignm dred Qﬁdtbé'ﬁ%‘izitcﬁé@ na@ygorgionaly|opatainy

noi ety. 5 Stabilizers include one or nore nenbers selected fromthe group
consi sting &f the fot? bodatigatinesberrd watedntegers eseh dnslependsptly pelectediisorniOnal
anount of stabilizer added is in the range of 0.1-7.0% (a) |long chain
fatty al cohol s with2@rmeamdad thatan+viz 1cRP Isaetecteaddrone £4r@R Geali2 iR " isnd

m xtures of such long chain fatty al cohols (for exanple, a C 14 al cohol
and o et hene honopobsiesed frirh R@E §robEp Cn&lsiBg bf dmOPRtandl-C(@CER), pod at i on, St.
Louis, Mssouri). (b) acryl atesl steareth-20 nethacryl ate copol yner (for
exanpl e, ACULYRe)Z2-C24 branétakdmnang driams chdehiyldashaliamis aptidretin sybstianeddy a and
acryi ates copolynmer (for exanple, acrylates copolynmer (ACULYN 33);

ACUSCL- 445, - 8hbipgemslibsB@d C1-63 AGRYSThorASHIcaE with @rparidufar &albla &s)R? ek

acryl atesl C10-30 al kyl acrylate crosspol yner (PEMJLENT"' polyneric

emul si fiergof r @R 4k0dspedialigonetayiyandBr ecksvill e, Chio, particularly ()
products designated as TR-1 and TR-2). For the acrylates copol ynmer (ACULYN *-
33) product (hawerh @ PHzifiahbmbesingiee @hge 0fl0.3.aby,1.5 ane iy praferahf equal wttep i s
performed with sodi um phosphate (such as di sodi um 20 phosphate), sodi um
hydr oxi de or aams®snetically acceptable organic anmine to increase the pHto
approximately 6.5. (c) agents described in U S. Patent Nunmber 5,015, 415

(i ncorporated khe vaafeer@meRhECERN X, £ IPRIChad MY abé deletitediosda thatttes Mahishialiam c
acids and their ammonium salts selected fromthe group consisting of
Formula ill: 23liqdid havin®a LRco¥iy @04 DD4AB - 1 x 10° centipoise, such as 1.5 x 10>~ 1 x 10°

15 centipoise.
A particular type of MQ resin of Formula IA when x and y are the same may be
represented by Formula 1B
R1
1 | -
20 (R*-8i-0,2)4(S1-O4po)z: )

|
R3
Formula IB

wherein R* and R® are each independently selected from the same group as defined
25 for R* RS R®and R’ of Formula IA; R?is selected from the same group as described

for M" and M? and x'/z' is a value between 0.5 and 1.5.



OCRza ~N~ ~ Res \UOH1 ~ Pi.~1 ~ ~DD3 PCT/ US991 234G5 For mul 3l MAR 2013
where Rz" a y be the same or different and are each m
t he group cgﬁgﬁg’?fﬁg of Cl10-C40 straight and branched chain :ﬁﬁpggr&g&épi
and Cl10-C40 straight and branched aryl al kyl groups (for exanple, where Rz4
and R25 are the sane and are 15 each selected fromthe group consisting of
stearyl and hydr ogéhedrtieuiardiQ exwefslin thedBvestiondian ligud- tomailisiorgsiigata AB - 2
from St epan Conpany, Northfield, Illinois). The stabilizing agents should
be of a grade RRNINgsLeSPEGialycwipamidlQ ratigof ¢ faneemplais eest olgained frem Genefdeded
to be cosnetically acceptable. A further discussion of sone of these agents
may be found ifeariGCompamniVaertre, NeveYers agc¥@-A). al and in our copending
patent application U S. Serial Nunmber 081933,521. Shanpoo carriers which
can be used as vehiTtleddQ frering ieefud &l this ireentiD are & besdigihguiessed fromdbtiadydyresmay
be made as sol utions, suspensions or enul sions containing a mld, aqueous,
foam ng and caiMQ resirisrvehichodd eotdavd alCafipodasiraidae popeptics of thg ibyentien.ghs based
on the total weight of the conposition: (a) 4.00-60.00 percent of a

det ersi ve sur faestribied i eloreti«dil belom it s bgeo tound that mwsvisdosivgliqid MQ desiast one
ani oni ¢ detergent selected fromthe group consisting of CB C, e al kyl

sul fates, Ce -wi, dh MIdkystioof haoewsygied Serifichnt Forines agad AdtrExABIt Bignifitat henoxy
groups in the nolecule, C o - C 8 acyl isethionates, C, o - Czo al kyl

sul fonates, C aahesiteeharbdtyr @Be birfsonakEsesipg@itivhx MIQEStd bfer @dhat gved
optionally at |east one of: (i) 0.10-5.00 percent of an anionic

hydrotropic, Gignificest lfyd aEaZeaensxhibil aibeificdint SdhesiveRnatdeier of thd die; - 14
- r~,a~ ~~;~3 WD 00/ 21495 PCTI US99/ 23466 (ii) 0.10-15.00 percent of an

5rﬁ>h_ot er i C10SUrdnaGhbadMcERERE Wil ahMVP @ raitEof@y RURD §ioN66IGMhE Bt &F eXpibit signifcadt KY|
betaines, C8 - C,e al kyl sulfobetaines, Ce - C e alkylamdo Cz - C3 al kyl

bet ai nes, C8 -agdhe§vatiatbiaed sHonEhar. C3 al kyl sul f obetaines, C8 - C e al kyl
anphoacetates, CB 5 - C,a al kyl anphopropi onates, cocam dopropyl betai ne,

and m xtures thereofhe \@Rielih Which Crelimé rBsiP R Hredent Bfa ReMBE! M cfedSidrh &l ant ,
particularly a nmenber of the group consisting of C8 - C22 nonoet hanol am des

and m xtures theneeinsansh Q%praa@?ﬁnsgg,%rhgﬁawsg%mﬁm@f&%ﬂ“?éIW-'i eSoridiienegf .. to
especi al | y cocanonoet hanol am de and cocadi et hanol am de; provided that the

total amount Céfhaﬁﬁﬁbgé. Sih\HartR Ut A6dsB HrodieR ndydle BIFEEHIPS vRSHIE BriePnAEd, ght

of the total weight of the conposition and, preferably, is in the range of
6-30 percent; &kt kg aOnédRFBiddHpbl Srebard)subn a0vaaflObiiRsHes atd-caf a

stabilizing agent
alcohols, isopropyl myristate and water, and mixtures of the foregoing, provided that if
water is the only carrier at ieast one surfactant is also used. One class of preferred
carriers are volatile silicones having a boiling point between 99 degrees C and 260
degrees C. The silicones may be either linear or cyclic polydimethyl siloxanes where

20  the cyclic polydimethyl siloxanes contain from 3 to about 7 silicon atoms, most

preferably 5. These volatile silicones may be used alone or in combination with other
volatile carriers. A particular volatile silicone is cyclomethicone (especially a D5
cyclomethicone).

If water is the sole carrier, a surfactant ( from the group described below) in an

25 amount of 0.1-50% by weight of the total composition is also present.



15 sel ected fromthe group described above as stabilizing agentd, 3 MAR Zgga
4
S

particul arly waoomedogl i c acid, derivatives of polyacrylic aci dPC‘?ﬁfs 4,%
copol ymer, derivatives of acrylates copolynmer, and polyneric emilsif1ér

such as acryl ates/ C10-30 al kyl acrylate crosspolynmer, with particul ar
products including products with brand nanmes ,t ACULYN 33, TAB-2, SAB-2 and

PEMULENTM i xt ures oiShafbbod\nZ@be 0s@tay tatiers towhigh efidseldbteetiaesiy issddeled.
copol ymer and the ACULYN 33 product (such as in the range of about 501 50)

may al so be used;suighle @RirhsutAlihdlud® sbttREgURK 266l corlitionlngshempeds nedreufdrn
particul ar at |east one quaternized cellul osic polyner, for exanple,

Pol yquat er ni um 1Q@hampé&ls ihE1GaPRbeE ofm BBt iRl a QUrfaBGAE QUSatIRAH 4HE the BelEBiEd
condi tioni ng shanpoos, optionally another ingredient can be added as (e}:

-15  ~ 3 MAC 2QﬁiqM@n)RQ#%M%dé%g%%@a%@.“_@@we(r%Fti&wa@ﬂagﬂe@ief&% ARAGEWiciRherd,

wat er -i nsol ubl e conditioning agent which is selected fromthe group

consi sting of s (iedvkluds, AaREE Bphoiilrs Aol RiaricRa UiRhe bdciuRen steh ect ed

fromthe group consisting o I met hi cones and silicones such as

silicones descri gghjdioht 2 533%'5 Nunber 4,741, 855 i ncorporated by
reference herein; these |ncPu e powyalkyl si | oxanes, polyaryl sil oxanes,

pol yal kyi aryl sil oxanﬁjit?ﬁﬁﬁg@iﬁi@%@égne copol yners, and m xtures of the

foregoi ng in anmounts preferably from about 0.5-5.0%

for examle, pol ydi ey by Hidoasanesath b $a0nt Licks b (2BgkR S8UrapSC, O

5-600, 000 centi st okes or exa ce aval | ab romthe

General Electric he VIS i i f W i t he
bow Gor ni ng. 200" <aTa-ctgane e B By SRR a2 e soBb BB
15-30, 000 centi stgggs at 25 degrees C (for exanple, SF 1075 nethyl phenyl ()

fluid fromthé) 15 General Electric Conmpany and Dow Cor ni ng 556 Cosnetic

G ade Fluid f Dow Cor ni i g1

Crade F1ul o 1 om Cow 001t ok 98 MBS MUERS REPIB ERANRR ., oo
dified terial e~ i, Xt . OF ,cat t i ith 0.01-3.00

oo 160 T 1) i ko R el AL k20 D bl 2 2,0,

From Lhe g1 o oo A O B S R I A B

10); (iii -cel | ul osi i ul d f | e,

10 (L11) o cel gL oal o A gL umcomounds (1ot eraml e, Es o6 (iv) s

e Ot ST e 2! b SR a8 s 2B BT ST B SR
@ Mon- cel Lul ost o GHALRPREFIPEShANE rsRiony pof rireimire vt PGtddg 1"
certain silicones may r eqUi(i{i)esuE:gganqgt%s?ffor gxasrﬁjagglggti:liﬂr% h?—[nctadecylsulfosuccinates,

tetrasodium N-(1,2-dicarboxyethyl)-N-octadecylsulfosuccinamate, diamyl ester of

sodium sulfosuccicinic acid, dihexyl ester of sodium sulfosuccinic acid, and dioctyl .

20  esters of sodium sulfosuccinic acid; and
(iv) olefin sulfonates having 12 to 24 carbon atoms;
(b) amphoterics as described in U.S. Patent 4,902,499 to Bolich et al and
incorporated by reference herein such as

(i) derivatives of aliphatic secondary and tertiary amines in which the

25  aliphatic radical can be straight chain or branched and wherein one of the aliphatic



stabilizing agent as described here and in the patent liter atbaeMARnZﬁUGer
parti cul ar foSshanpoo can be nade by conbining fromO.1:

. MQ resi'n, 4‘%@8@3?5§a surfactant such as a synthetic surf act ar 13[5#@ 4?@ of
a stabilizer (based on 100% active), and the renmai nder water. Exanples of
suitable ~o surfactants include amoni um | auryl sulfate, anmonium | aureth
sul fate, triestistituentseohtinsyitons8itd 18 egrbon atemisyand wnaeohtains @nlanpniciveater,
triethanolam ne lauryl sulfate, triethanolanm ne |aureth sulfate,

monoet hanol ansoiebilizng grous (fbif etamplaroabexh aniidrate, nelfdteuhesphatalof at e,

di et hanol am ne | auryl sulfate, diethanolam ne [aureth sulfate, lauric
monogf ycer i de psesphumate)ulited:@mpicdf sotH camipdundslintiatieg ssdidmBriddedylet h

sul fate, 15 potassiumlauryl sulfate, potassiumlaureth sulfate, |auryl
sar cosi ne, coefjHopFeidhaty, BEdiurd BraudietyarBinopiobardifahste, RIETKYRAUHNES ANY OY |

sul fate, sodium cocoyl sulfate, sodiumlauroyl sulfate, potassium cocoyl

sul fate, petasghemaikyRdssiric sidsf @r@xample@rdtRidR! M WRier Biélile ‘SMRARDE! as
tri et hanol am ne iauroyl sul fate, nonoethanol am ne cocoyl sulfate,

nmonoet hanof anyagribadinay s, pakhate 2, @ti7@m tridecyl benzene sul fonate and
sodi um 20 dodecyl benzene sulfonate and others described in U S. Patent No,

4,902, 499 to Bolich et eiI 2@ittefMicEMachng (brRaak RREAPHEIRY derifnense herein.
Anot her particul ar exanple of a suitable vehl cle for delivering the

formul ati ons @fiaie qldtdfah MimbAGiyHfospRirh! Mfon BRGhfKLASS, FaiRd at i ons

are those made with Tipid materials, cationic surfactants and water. Such

f | at tR
ol one bRl el Byt Serdony ﬁéﬁ%%%éﬂé@r%u%é%&%%%%&ﬁ B vohi cl o

@yerials 1S ehfilnakg a&%‘ﬁgﬁé}\{f&fr{té}% féh B%ngcaib'aﬁ%F oc&@éb‘r’\ll}ﬂ% WI ng

b6t h hydrophobi'c an IC noleties suita
materials are | iyatives,
al cohol s, est ng%fS’ér‘éBI%hﬁel%ﬁg roﬁ%ﬁgﬁh@%d%&%g o oxy atég@atgng-\oqﬁlﬁagé of W th

car bon chal ns ﬁg p%g g) and preferably of 12 18 and 16-18 carbons. specific
exanpl es incllﬁ e esteré such as cetyl pal mtate and gl yceryl nonost ear at e;

al cohol s such as cetyl I)%g{]:, deﬁ e?éng&éwﬁ%rfé ﬁﬁ’ﬂ@ adweg"%PEH Qé’ c?crodlhI W

materials are (a) steary S erra

L RN AT AT B M) g

lipid materials 1nc eri ved cohol s,

fatty al cqqol oL@ RINRKLANE e And R YR IEL Y ggan%e Iaumg&act ants usef ul

in fornlng sucn con |oners ose eSCFI Pat ent

5,120,531, T ef ke BRNG A BLL B BLNALE o RATLLEHE BN SHATBhaRY ol ude

cationic surfa a| ni n m no

moi eti es whi C%eé?}ﬂ% Q@ﬁ ctIrJné/tﬁg frﬂﬁi gﬁgoi@@ﬁﬂ) Fjl?eﬁi ?é,wgﬁyfﬁ-&qﬁ%?%pﬂoﬁyl)

COHDOSItIOﬂS suc

(R)(R) (R 2) t(aghg)carbox%leﬁ%éb\'\%i} &'a anchoca c@ﬁ%ﬁ?ﬁ@ﬂa n&h al i phat i ¢ group of

é %2 carbon a ary aryI group having 12-22
b t R’ | h t R
nd R 3 are each %ﬁ%aﬁa"gﬁv f n%@@a%“g%%%%‘%bﬁ%s SRR oy

and R 3 are each |
h f t

%0 consi ating U %2’%1%532‘59@ 8% AL PPt SRR el T L gL
di cal Th | i phat t t b

hydr ogen at os,. 'eI’hZ‘r' fIﬁi@é@@%‘%X&%ﬂC@%a@FS&% ﬂKxIPh%EO'aIIIh%%I e o

Ex I f t , ' I

ohi ori do (*catri moAPHER EHPBARIEERo] B G2 PHE AT Ak Hb R AW ETB AT do
I t h de 25 hi

("t i cet yl moni um chIBFTEEAY thge&a%gwﬂstpﬁmoﬁb”%?r% ARGt de _18_

WO 001 21495 93 MAR ~~3 PCTNS99/ 234~~H&‘98t ear al koni um chl ori de"), and

di (partiall'y hydr o@@‘?ét@&t"tyﬁlr‘?@%}fjed’ﬁ %2 dRSENEM chi ori de,

di stearyl di noni um chl ori de, etc.




A particular group of conditioning agents are selected from quai ar HARYZU[B
anmoni um co articularly dicetyldi noniumchl ori de,

di st earyl di mﬁgﬂ?gﬁfori de and other cationic materials as Ii sptcér(/juSaggf(%%/“é‘-6
under cationic surfactants. Exanples of conditioners to which the sel ected
MQ resin can be added are those nade with 0.1-10.0%Ilipid material;

0. 05-5. 0% cati oni ¢ sur f fid condensationpsadsicts okethyleng pride with apseasictierydgd t i ons
can be fornmed by conbining the MQresin (or mxtures thereof) as described
above with water (pemftbe adsctiorddfsronyiang axide@at! gHivieae diamineavasieyl ageorging to

wat er| al cohol m xture such as in a ratio of 20:1-1:2 as part of the
carrier. From 0. 1- thedysiophabit/apdropislicabatance Wesitedigtbr eXdreple apompernds present
in an anount of from 75% 99. 5% by wei ght, preferably from about 85% 99%
and, nore parti cul asitginingrfiom 40380% pdek8ddent by wesighbtiad having@siotecaar  Spr ays
can be fornmed by m xing 0.01-10% of the M) resin (or mxtures 15 thereof)
with one of nore veak@ht bifromt 000-ah 06 veshitiag fromt the rezetidrast@thylengaxioeet hi cone,
as descri bed above with 0.1-10% of at |east one surfactant if water is

i ncluded in a signgfoupemlithamytbholit dagennetituted pethefreddien priducivdlethylene

i ngredi ents descri bed above. Qther particular exanples of carriers suitable
for applying the velatihgambexcessprapféisoxide, Whereintie Basdedbs(aviblebulamyeitite i n
the form of shanpoos, conditioning agents, 20 conditioning shanpoos, sprays
and the like) are kipswn-30od)hose skilled in the art, for exanple those
described in U S. Patent 3,%77,517 to Kobot et al; U S Patent 3,907,984 to

Calvert et al; U.S. 4, 0§} »Rdersatidrapre8iicts &1 C8-188FHHt ofbradehddQhalnliphatic
Chakrabarti et al; and U'S. Patent 4,283,384 to Jacquet et al all of which

are incorperated bychrdEWRREMYRRE 8kiBe (fol&kample; cdcdWit ﬁcéhoTé@élm 8h4e2! 495 (' )
PCT/ US99/ Z3466 I n addition to"the basic fornul ati ons descri bed above for -

shanpoos and condi bbRiAkSte with 15880 RIS oP@hISH &R for ISRt BlcoBIT € Of
the follow ng including mxtures of each such ingredients: (a) viscosity

control ling agent syhgfeithamBasw: fractef gy ok calerRRIms)et hyl al cohol ,
acrylic acid polyners and copol yners, cellulosic ethers, diethanolam de or

monoet hanol am de of a | apdof@Haih feifahy aiik @xitbObi fsmr@h:@g(@l%@s%ﬂ ays i de)
bl ock pol ynmers of ethyl ene oxide and propyl ene oxi de, Sodi um chloride,

sodi um sul fate, vaipEexPRul df‘ SRh Y ARYS alkSWF Br RendHyafoxPHihs RAdH Kl fh Y 2

t hi ckeni ng agent such as hydroxypropyl cel I'ul ose, guar

hydr oxypr qpyl tri rTDGiMrEtﬂw&eC.nbaggésgfnd o2l R ?élf)tﬁhh'&ﬁ%andiﬁ’* 8y Be

pentaerythrityl tetrastearate, and xanthan gum viscosity controlling

agents for conditi gnedane Miﬁe‘fé@%nd%k&@%ﬂ'iﬁde%%ﬂ&’éntl?%ﬂé’ggé frof&hd b'r'ogﬁi ¢

et hers, polyacrylamdes, water soluble polyners (suc : _
hydr oxyet hyl cel | ul @s&sist@t 3 c94iyAitro6- 3G ibxP 8folib C @bk f the Strbdlirekeni ng

agent such as hydroxyet hyl cel lul ose, and guar” hydroxypropyltrinoni um

chloride. (b) f rags%ﬁ@&tiSRm%d;g%uﬁatéH%ha@ém{g,eamaoc?éxgmpﬁe%@g&iﬁaleleqong

fragrances used in hair care cts; (c) preservatives, for exanple,
antim crobial agen 1, G U m f : : :
met hyl chl or onet hyl %@%"’? ﬁ?géz %!’Hrll%[%a{df% A%%L@F?@S{’ﬁ@g&'%’ﬁ”ﬁgﬁ‘ge g%{agraunF{ eer t he—
tradename ., (ATHON C.by Rohm and Haas, Phil adel phia, Pennsylvania) but also
i ncl udi ng benzyl alcohol, ethyl paraben, propyl paraben and i m dazoli di nyl
urea, DVDM hydantoin, f

('l' Br onopf)l ;I) , and conbi \é?%inlglncg aigf% é'{ﬁh& gﬁﬁeﬂlg;ﬂ.o% %’gﬂs%grﬁp &é%?:gq:&ﬂg%;%T'-e)so gay
O e e 2 POl SRR CoRBS .7 MO G AThub SlioRagkhS03E @ O

0, 0, .
PCTNSO9/ 23466 B 0nghol.ang: ERTACSURR oo el 1R BRGRP: ohe BEPTA

)

independently C1-3 alkyl or monhydroxyalkyl. The arrow in the formula is a

25 conventional representation of a semipolar bond.
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Al
hydant oi n and EDTA (such as 0.1 % formalin, 0.45% DVDM hydant oi‘rn:’~3 g"ﬁ% %].U%%
EDTA)); d) dy8%0Rf4980! Oring agents, pearlizers (such as ethylgne,abysak
di stearate, 5 sodiumoctyl sulfate, titaniumdioxide, or mca), and
opaci fying agents (such as glycol distearate, fatty ethoxylates, | atex
opaci fiers, stearam de nonoet hanol am ne (MEA} stearate, sodium cetyl
stearate and | anolin dé¥ilong ehassgialy|ispinxdescaptainig ang shar chai iyl oduct s:
(e) pH adjusting agents such as citric acid, sodiumcarbonate, etc.; o (f)
sequest eri ng agent¥diuy Rlkgsadieah pf ERSadioaRRediviatly Bgwl)iandaerPEnd sodi um
salts of the foregoing. Such additives ma?/ be included on an individual
basi s in appropri dydroahohimersin havingex@éaP @lkyh alkery!l, hudpxy efkyledsdato allol % 60%
preferably from abut 0.5% 40% by wei ght of the total weight of the
conposi tion. 15 | tgrovd, with 8-1@mtndenieaixig nyeticl @oe Oskdlydesy maetyhe art t hat
conpositions formulated according to this invention may result in an
enduri ng ol um zi r3jakslizeescihclodeesne ormeors onenthers seiestagsieono thepgrodtu cdrsistivgl of
according to the invention nay be alternated with other types of conmercial
shanpoos t o abdfctiowing meknitmirsivhicin atehse ezl sodblatitiea/firial afowtl of siabiliney.add | e t he
increase in hair volume will vary from person to person, 20 generally
vol une i ncr edsiashe rarigaaef 0are%of 10-40% as neasured by the Mannequin vol une
test described bel ow nay be obtai ned by consistent use of the conpositions
of this invention.(a)Bngeiel Rlty akbeolehiegieaten tHahila, cafions, foeéxanvdld C2B40,mor e
pronounced than on thick, |ong, coarse hair. It should al so be noted that

the conposit iamSniwurésmf%uému@bﬁanﬂfaniarcbnkﬂs @6r srampld, 0301 Llt@t anaM t hout
substantial fixative character (stickiness) or chemcal -21 WO 00/ 21495

r(1)3 t"f. A~ ZthehefoMddoRe? BEPRORMIFES7 088 herh Weeblité CRrddddtionf Shesss, Thus the
hair may be restyled by reconbing or refluffing. Such a procedure would not
be effective maggdur?j xative-treated hair since it would result in breaking
of the spot welds forned between hairs by the fixative and the consequent

loss of the fixatigpadiines/Bearti-26 methhBEidiaedpofimer (Rspéitaneis raaciNg 22,n 5
conpositions of the present invention may be evaluated by curl retention

tests, one offromhahmi@HQ&?Philal%q;hté@P@msyﬁéﬁapb@@a@maie@rday&ﬁhém whi ch may
e

be made in accordance with the present invention include t fol | ow ng:

Shanpoos: to dxammpd, at (y%s%opolg)mér@&%r_msﬂﬁodjsot®-4as,1*a5%ar@ndsamre _
particularly d.25-2.5% of a selected liquid M) resin(s), and the remai nder

as a shanpoo AERYSOE® ASE 75 Rbh@ ASasiheHIRRARatE/0M- 8o hng KWpiatBar ti cul arly

0.1-2.0% of a conditioning agent may al so be included. Fornulation B t 5

10- 18% of a chaéésasgya@ (PERAPEN B! JoWnithic BRILRMIeFs B BRUEGYAHcSeb@phfd from the
group consi sting of amonium | auryl sulfate, ammonium |l aureth sulfate,

sodi um | aur yl prekRllie SOhib HRricufPf bHiuLa WesibRated Be ITReYBARTR.2)aFBDIAEUM | aur yl
ether sulfate, ammonium |l aureth ether sulfate and m xtures of the

foregoi ng; 0.2pyided % Ylyrfor3REOLYRG M brogSdt Mhaviy LoH Prihe ARG 2@1@.@@@ l'i zi ng
agent; 1-3%of an ingredient that functions as a foamnodifier and/or a
vi gcosity MO elutrBfizatib®Step is performed with sodium phosphate (such as disodium
20 phosphate), sodium hydroxide or a cosmetically acceptable organic amine to increase
the pH to approximately 6.5.
(c) agents described in U.S. Patent Number 5,015,415 (incorporated by
reference herein) especially N,N-disubstituted phthalamic acids and their ammonium

salts selected from the group consisting of Formuta ill:

25



exanpl e, at |east one nember selected fromthe group consisting pflAs 2003
cocam dodi et 63" fiﬂé?e) cocam dononoet hanol am ne and cocam dopr.qQ
betaine); and ~23 ~ ~ MAC ~~' ~~ WD 00/ 21495 PCT/ US99123466Ft}E/599/23466
remai nder water or other aqueous nmedi um whi ch nedi um may incl ude an .
effective anount of a preservative as well as fragrance and col oring
agents. Fornulation C 10-20% of a m xed surdactant system conprising at
| east one anionic and at |east one & amphote@lic sm¥factant in a ratio of

: {Cr éNthe sane as described in

and cocam dopropyl am ne oxide);
0. 10-5. 00% of a stabilizing agent; wpd_# the remi nder water or other
aqueous nedi um whi ch nedi um may i sl ude n‘ej(ec‘tg ve anount of a
preservative as well as fragrance and~Col orifhg agents. Conditioners:
0.1-7.5% particularly 0.1-5%and nore particularly 0.2-2.5%of p,sgl£6ted
liquid MQ resin(s), and the remainder as a carrier for the conposition. 15

For mul at i ofy D dnddtral oy kishid) PAHELLAL of hRLiBXAIPLE cab EAENLa ARG broudNd

m xtures of stearyl and cety ol's); a quat ernized conpoun

(For exapl o el oS-k g SILMBhAT Pl ToIl st RE) i v
aqueous ed U Ch BRI PO, SHLRSKL AR RUY Ol szt

0.01-7.5% parééc(l;\%le%rcLe\é é%ggﬁ-gfq’rgu?c%ﬂgstirgoc{f%te% |Tah8 H%ﬁé#%qare%ztgﬁd\rg'_s@c%a%z g

selected MQresin wt I at carrier such as e _
partoul arly 0o B unAknste S PR RBEE 2 by Pt Godgihy indigngeng ()
urt act ant Fotabi |1 20 {ror B aspreniut dem 36 R Baliibir dapeirarragle (o
amount of VD r 481 R0 o REPY g BT REn bt AT Serit oo s,
par 1 culart Y Oufliad SRl SRRl Bube AR B el o
carrier such aErElAnaRen hlrgoblh Byl NEPorTRARERE may be a single.
| nventi on may be madIRPOGaT e PP BR AR BHAT St ARl prige SRR Al e o
he O rashh carreheebayR i i 37 SoL0Th e RIOBRE GRS BTN 5
Che VO rosi n Cae58 ERtTe ara 72 BEVER 4o TR Go R Tery g mesing oy Helhf! Y

based on the total weight of the composition:

(a) 4.00-60.00 percent of a detersive surfactant selected from the group : }
consisting of at least one anionic detergent selected from the group consisting of C, -
25 C,q alkyl sulfates, C; - C,q alkyl ethenoxy ether sulfates containing 1 - 5 ethenoxy
groups in the molecule, C,, - C,5 acyl isethionates, C,, - C,, alkyl sulfonates, Cip- Cy
alkylene sulfonates, and mixtures thereof; and optionally at least one of:

(i) 0.10-5.00 percent of an anionic hydrotropic, C, - C; alkyl

benzene sulfonate or Cs - C; alkyl sulfate;

-14-



any enul sion formati on. The conpositions of the present i nventi’&”ﬁa&(dgnat
easier for WOD0RAMIS to retain a particular style or confi gur RETRR9/23466
Remar kabl y, the use of such conpositions does not 20 interfere with

groom ng and appears to be unaffected by the presence of conditioning
agents. Al so, tests have shq h vol } di i sh with
repeat ed use as can happen @%Htofﬁ%qﬁx?/rgegrﬁpt]%fglﬁgﬁﬁgng%\ﬂg%?ainhgél%@ééﬂr

Anot her feature of the_,invention is .the ity to, be. foroulat in
conpositions that are FfPﬂ‘sta IERYP BPeiPE Qgglﬂfb‘ﬁar{‘fyg?e@meﬁe&f{i (%&?ng)e- based
vol um zers are usually -24 WO 00121495 ~. 203 PCT/ US99/ 23466

formul ated as | eave-i nSHIPGHRRSS, 8$U Haﬁ‘glaﬁ‘(ﬁ% %eRct%llgg b\ﬂaﬂ?staf'e'%%F esent

i nvention which nmay be formul ated either_as leave-ipn o i nse-of f products.
The conpositions of thiskviemknei ofe it SufoBgtapes, Sl o dLRBRTRAE B v h
fixatives without |oss of volum zing effect. Tests have shown that the MQ
resins 5 described her e Caorlib @mappRIaRIonIes, fPEAPIEPRIORY 9t aINfe 388 FVXOHEDf t he
fixatives. While the conpositions of this invention have been described in
terms of "conprising" ithereef, Ao i ntended that the conpositions include
narrower conpositions in terns of "consisting of and consisting essentially
of'. Also, while the conposiiil ®h< .Gpereens of aperienio surMERNtpRASHCURBY @ | bed as
"conprising” it is to be understood that the j 1o conpositions also include
t hose made by conbi ni ngnarhkeriofithecademeansisting @Jd:ai'rpzt meneethptarpifemandEXAMPLES
The foll ow ng Exanples are included as being illustrative of the invention
but shoul d not be constmiktectesakerepiandt:-chsdiethapelamidesiand seixtoreh dafipde

indi cated, all 15 percents are in weight percents based on 100% acti ve
I(eyel fori@l | ingredi erespedally catamertrethanalamidecensicsasadiethaoolemides have their
uSual and customary neanings. All tenperatures are in degrees C. These
conventi ons aprevidédthatihe dotairancawyh ofideternive serfactant doge nefaxeerd &pareardy on. E
Exanpl es 1-4 Conditioning Fornul ations 20 Conditioning formul ati ons were
made usi ng t heeigiytpd theatnth! weightdf sheoformpsition ahe, Aréferakdy, isninTrebtapge of 6-80 a

sui tabl e vessel, the hydroxyethylcellul ose was dispersed in the distilled
wat er at roonpdreemper ature. The C9-11 al cohol ethoxylate (EO 6:1 ) ("C9-11
Paret h-6") was then added with m xing, and the resulting solution was
heated to 75 degrees C.(b)lté0-Tel @idne porticganyd.&0-H-00) perseatnf\l statiigob@gent

i sost ear am dopropyl 25 di net hyl am ne, and di cetyl di noni um chl ori de were
conmbi ned 15 asaestédipdre theegrseap desvdbed®Sbove \AO sGbii2(hg S ents~-paviiRiigpolyacrylic

PCT/ US99/ 23466 heated to 75 degrees Cwith mxing. Wth both solutions at
75 degrees C, atithelevimdtoes phasymcndis atitieacndatde dopolyméredeniviatiyssad eclates m xi ng.
The resulting emul sion was stirred at 75 degrees C for 10 m nutes and then
cool ed to 60 demiyees, £8d pblyendricguriutkifiers such as acrylates/C10-30 alkyl acrylate

crosspolymer, with particular products including products with brand names
} ACULYN® 33, TAB®-2, SAB-2 and PEMULEN™; mixtures of ACULYN® 22
20  acrylates/steareth-20 methacrylate copolymer and the ACULYN® 33 product (such as
in the range of about 50/50) may also be used,;
(c) optionally a quaternized cellulosic polymers (in particular at least
one quaternized cellulosic polymer, for example, Polyquaternium-10),
(d) the balance as water or aqueous medium.

25  For conditioning shampoos, optionally another ingredient can be added as (e):
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trinethylsiloxysilicate was dissolved in the cyclonethicone an{l Ja¢fidd 283
the enul si onwp k1/mE degrees C. The enul sion was then cool ed pereResiBdEEES
C at which tenperature the fragrance and preservative were added. The final.
formul ation was lastly cooled to roomtenperature. The MO resin used was a
trimethyl siloxysilicate ("MX>A") obtained from GE. TABLE | Materi al Exanpl e
1 Weight 9%Exanpl e 2 Wi (§hPOEILM0IRereent i agtateniRiWRle sonditinpingraoeniswhish isd

wat er 93. 85993. 85%93. 85993. 85%\ydr ox et hyl cel | ui ose0. 5D1. 001. 01. 0C9- 11

Par et h- 60. 2005&&stedioem Sucarcur ROEFGNGOH. 500. 500. 50St ear et h- 200. 500. 500. 500. 5
OSt earyl Al cohol 2. 002. 002. 002. 00l sost ear am dopr opyl

di met hyl ami ne0. 800. 800. 800. g00i ¥l .90 aensemiofimwaEkarotsolitle dizenssaleded fremLi qui d
trimethyl- siloxysilicate2.502.500.751.5Cycl onet hi cone

(D5) 2. 502. 502. 502. 50Fr @he grupoRgsling30 dMBEHRERE Bhy ilitines suet &s/ihe

i sot hi azol i none and net hyl i sot hi azol i none0. 070. 070. 070. 07 10 Exanple 5

Condi ti onisng For nul at i osilicAn@0@esgrilssahip lLeS.dfatent dwmibiet #.341, 665 fnoonpotated mn was
made with the following materials: 0.50 % hydroxyethyl cel |l ul ose; 93. 35%
distilled water, 2.75% rekreae\Hereih; tlodselincilie@atiylesivsamed guryapyl$iloxanes,

di met hyl am ne; 0.15% pol ygl yceryl -3 diisostearate; 15 0.25%citric acid,

0. 20 net hyl di br onogl ut agayalkytar}l gilcaades Ipelpestgmiidxane bopdiners vamdoniktardsdds ~ 3
MAR 2003 PCT/ US99/ 23466 ( MERGUARD 1200 from Cal gon Corporation, Pittsburgh)
Pennsyl vani a); 0. 15% gl tye esrydoimminadictatsall #omI0. 53800¥%s prsarybig fromrabant
chloride; D. 25% of the MQ resin described in Exanples 1-4; 0.40% fragrance.
In a suitable vessel thesiHotosyeiampis; eblytimess sdatbssbiih Jigsited gr2swer e
conmbined with m xing. The solution s was heated to 80 degrees C. The
cetearyl & cohol, di st egygyéddiaTers-s00 000 eontistokess(fe? @kampld 06T, 00y dentistokes) )
di et hyl am ne, glyceryl nonostearate and pol yglyceryl-3 diisostearate were™“
conbined in a separate xeis framdndeahadl El@etﬁ@cdmﬁérgea% the WiscBsiMeribdignd When
both m xtures reached 80 degrees C, the aqueous phase was added to the oil

phase with stirring. Theorh @5W ddrRilg @8 tHeSDEN CBRINgCHDl f2Fled, 0 60 degrees C, and
the 1o silicone MQresin was added with stirring. Wen the tenperature

reached 38 degrees C t henifrhatayigiseisiidnsy REAgUaddoYiBe\Si 18- FstRtbentiiskdsi nal
formul ati on was then cooled to roomtenperature. Exanples 6-7 Shanpoo

Formul ati ons Shanpoo f ostmsl @hiRRT W exafBRESPI0TEmethg| SHEPGSIuRIFbrafRRUNt S Of
materials ~ 5 described in Table Il. In a suitable vessel was conbi ned all

but 10 weight percent ofendriieislitsd €bmpBshyimbeiow EHRingess TRMeHEGRIAEAILIgOdi um
phosphat e di basi ¢ ("di sodi um phosphate"), ammoni um lauryl sulfate, sodium

deceth-3 sul fate, sodi umrﬁmr@orﬁmgigﬁgbgyp, FOSHE Hepnpy! betaine. The
resulting solution was heated to 90 degrees with stirring. In a small

contai ner was conbi ned &H\j@tﬁy%@%isimxﬁﬁe DA DEhyIeR BBAE O hixRfestdtElasd 1 | | ed
wat er and the Pol yquaternium 10. The contents of the small
PO modified materials;
(if) a mixture of at least one of(d)(i) with 0.01-3.00 percent of a i }
20 cationic polymer such as a polyquaternary compound selected from the
group consisting of quaternized cellulosic polymers (in particular at
least one quaternized cellulosic polymer, for example, Polyquaternium-
10);

(i) non-cellulosic quaternium compounds (for example,

25 Polyquaternium-7); and



contai ner were then added to the above solution as it was hegt‘gr%‘.\’?‘ﬂﬁ&a
i sost ear et hWQ 07289540 al cohol s, and di st earyl di noni um chl or i @ETRSHE23466
conbi ned and nelted in a suitable vessel Once nelted, this mxture was
added to the aqueous solution at 90 degrees Cwith stirring. The resulting

emul si on was then cool ed t ngg’g%e‘gree&%t @ast e'gh@{?)ldglmn@l%xg 00 percent ofa

trimethylsiloxysilicate resin as descr es 1-4) was

2" "1 %5 TR 2 g il seas eer s R 33 B S 1 one

and added to the enul si 0 degr ees e resulting

m xture was then cool egﬁa%%?aén%‘ﬁfﬁgf’faﬁﬁ‘rx%’%f Méfs?oﬁgagﬁérﬁ%% Sl Nic fragrance

and preservative were or nul en €00 ed to room
tenperature. Note that for 7 th ut there was
no 5 sodi um decet h- 3 sQﬂ'*’ﬁ?réN'%r%%@%eéFlg%?‘qu&gﬁwsyt igwp ?ﬁchl oride or

cycl onet hj co TAB terial skxa 6 Wi le 7

Ve gt bi o1 1 Nets tieiae o0 qcegawwpa%emrﬁeeﬁ%e ¥so 0*1%&5985? [\ﬁr{?

phosphat €0. 200, 20Anmoni um | auryl sul f téb% 368. 26Sodi um decet h-3 suffate_
4.500  Sodi uReRll WtfaBHS%fé'beCih@G@“% e RRIEbBPEHIP bet ai ne9. 009. 00PoT y
uat er ni um 100. 900, 55| sost ear et h- 20. 800. 00C20- 40 o 4E0

al cohol s4. 002. 00 DR RAtAUIR HiPE P ERANRACHET DEFRASAY; GaTining from 0.1%-15%
trimethyl siloxysilicate2.501. 00Cycl orret hi cone .

(D5) 2. 500. ODPifré Mheastn, 4008076 pEa BYTfaoand BrhersA Pnistinsudastanh des 7 4 @

met hyl i sot hi azol i none0. 070. 07 Exanpl es 8-9 Shanmpoo Fornul ations 10 Shanpoo
f or mul at i onsS'AgiHzer wd@@I1IQ§/%4f§V? ﬁé?sthaﬁ%“%iﬂ?ﬂﬁ atero Examples phsutablest ed in
Table Ill. In a suitable vessel all but 10% of the distilled water and the
{agi um phds phidtastanis isclegmBmmenivamiguiy] sifater ePMPOIUM IAYedssulfatgetrigiig mingm
lI"atryl sulfate was added to the vessel and m xed for 5 mnutes. The

resul ting soluti eifalesdietudareine fayrao setais. déathanolantes laenhsuiitleg portion of
distilled water and the Pol yquaternium 10 15 were prem xed for 1-2 m nutes
and added t otrieff@nglaming layiethrsulfate; mgnmha@hanamiiauwb%ﬂatewonpﬂb@r@éammﬁ a
separate vessel the cocadi et hanol am de ("cocam de DEA"), guar -z8 ~ 3 MAR
~~~3 W O 00/ EUtetmeefam;eujwelazmIbugmnlfamd@th@f\@amedatﬁetmsuﬁateHateﬂq de were
conbi ned and heated to 50 degrees C with occasional stirrin When both
vessel s reacheacgpreddesedismGulfatnespdivet BUlbSHIBIFe BOWIT tauigth SW te,The silicone
M2 resin ( the same resin as described in Exanples 1-4) and di methicone (if
i ncl uded!i n petessign faundsuigag, m@aseluadla@r@trs%mﬁeggéwysar@psnmcm@@rcoemand

m xed for 15 mnutes. The vessel was then allowed to begin cooling. The
acryl at es cop@mpniim ¢ocagisiulfale 3ahinoainan layray safaie spdiue gacevlisuiiale, sedimadded t o
the emul sion. Wen the tenperature of the mxture reached 38 degrees C, the
preser vat i velajeyl sitfdted potRhgiumicaedy! sdiata patasewmiaisox! Belfate digteanotain®om

tenperature. TABLE Il Materials ~Exanple 8
lauroyl sulfate, triethanolamine lauroyl sulfate, monoethanolamine cocoyl sulfate,

) monoethanolamine lauroyl sulfate, sodium tridecyl benzene sulfonate and sodium
20 dodecyl benzene sulfonate and others described in U.S. Patent No. 4,902,499 to
Bolich et al at Columns 4-6 incorporated by reference herein.
Another particular example of a suitable vehicle for delivering the formulations
of the invention include conditioners. Particular formuiations are those made with lipid
materials, cationic surfactants and water. Such formulations may be found in U.S,

25  Patent 5,120,531 incorporated by reference herein.



Wi ght 9%Exanple 9 WeightDistilled waterg.s. __ .s.Ammonium | aurly8 MAR 2003
sul f at e16. 80W& @2%edi um phosphat e PCT/US99/23466
nonobasi c0. 300. 30Pol yquat er ni um 100. 250. 25Cocodi et hanol am de2. 002. 00Guar -
gun®. 220. 22Di st ear yl di noni um chl ori de0. 250. 25D net hi cone0. 001. 00MQ

Resi n2. 502. 50A | . . , , . )
Conol yimer 1. 651 GLFLRENehickaateRls Haald i e AT BP IR R A 0S4 PR

met hyl i sot hi azol i none0. 070. 07 ~0 EX | es. 10- 11 Sh oo Formyl ations In a
Sul bl o oSS BRSSERHG B hrisapbsbie 3nd TIBLPTIIF BRIEIEE 6 EXamRt ALSLBRR AL
phosphat e were conbi ned. The ammoni um | auryl sul fate was added w th m xing.
The resul ti ng T8RS YA “Wéﬁéa”hééﬂé@qﬂéa@@ea%’r%' ecid firvativpmiaitong's pit&Pon of
distilled 15 water and the Pol yquaternium 10 were prem xed in a separate
cont ai ner f or e, kptenew sicanel efwarates 8nd RBINSS) With GRibeR ehping ofitdeed 3 an

addi tional 15 mnutes. In separate vessel, the cocadi et hanol am de, C20-40
al cohol s ahd @referebly wf 42-#®andi#-18 garbons. f Spegifigiexamplgs inclyde @siers agth as

PCTI US99/ 23466 chl oride were nelted and added to the solution with m xing.
The resul ti ngcetylpainiate aad oly trryimahosierratet @cepts suchps ooyl pigolmd ansteast n
(sane resin as described in Exanples 1-4) and dinmethicone (if used in the
formul ati on) wepkolafdeitulselpit materigls ace (2hetestyl aicohohasa s6@ledipip weterid aidt h

m xi ng. When the tenperature of the emulsion 5 reached 38 degrees C, the
fragrance and (Preesixtwrabi 3e65% cetybalchid! arfiibe fanmeamdelr staan! atcobol. ihese b
cooled to roomtenperature. TABLE IV Material sExanpl e 10 Wei ght %exanple 11
Wi ght Di sti | | ethtevslscincjude watsralbnoreyntihetidaty derived datfyedledho!s3 tait§ .a8@8o0ldi um
phosphat 0. 300. 30Pol yquat er ni um 100. 250. 25Cocadi et hanol am de2. 002. 00C20- 40
al cohol s2.1002 e0®kyistes aany fattynastérsim chl or i de0. 250. 25Di et hi cone0. 001. 00MQ -
Resi n2. 502. 50Fr agr ance0. 750. 75Met hyl chl or onet hyl i sot hi azol i none and ()
met hyl i sot hi azol i nCagéhiOgbfadiantsxaseful Jorbiingl SicBlrangibendro include tradseons 10 I n a
suitabl e vessel all but 10 wei ght percent of the distilled water, and the
sodi um phosphaiescritet 0bid$. Patert & 12050, refelentddabove baguell BhetramsroParticatdraur yl
sul fate was added with m xing. The resulting solution was heated to 60
degrees C. | neaampss incii@atationrrsutfb&arite wamtaining ahinaver glterpatycanhoridmt he
distilled water and the Pol yquaternium 10 were conbi ned. The contents of

t he smal | conthadrophilisvebetidéshetiichlaregdeitice!y chardee witnvdissodledtin aguettisi t  was
heating with mxing for an additional 15 mnutes. In a separate vessel the
cocadi et hanol apmm@esitichsaicipainhaseglof the gemeshidamuld (RBTRUNRENRG) N de-Xvauhere
conbined and nelted. Once nelted, this mxture was added to the aqueous

sol ution at 6®R'teayeeger; analithatit gfdupg 1-22Rartwnlataras &r MR ar@satie, bgbse resin
as -30 ~ 3 MAC ~~0~ . WD 00/ 21 495 PCTI US99/ 23466 descri bed in Exanpl es
1-4) and di netaikyengrdubthating h21de daiban atvend, B i bakiishatic weiup Haddgdroseparzat el y
to the enulsion with m xing. Distearyl phthalic acid am de (TAB-2) was
melted in a sepAoatatored Madnaar" akthaah tadpériehiiesarotédifreém e groap @begisting 55
degrees C. The resulting m xture was then cooled to 38 degrees C at which 5
t enper at ur e t heakylPsHRERVIAG Al- IdRSRT atérhs; \eRd WEE @n3sitRtselethrl ffdnhte group }
formul ati on was ‘

20  consisting of 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. Examples of quaternary ammonium
salts include cetyl trimethyl ammonium chloride (“cetrimonium chioride”), lauryl
trimethyl ammonium chioride (“laurtrimonium chloride”), tricetyl methyl ammonium

25  chloride (“tricetylmonium chloride”), stearyldimethyl benzy! ammonium chloride
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then cooled to roomtenperature. TABLE V Material skExanple 12 W’@WAR 2003
YExanpl e 13“\@},%?; stilled waterqg.s.q.s. Ammoni um | auryl PCT/US99/234660
sul f at el6. 8016. odi um phosphat e0. 300. 30Pol -
guat er ni um 100. 250. 25Cocadi et hanol am de2. 002. 00Guar

gun®D. 220. 22Di st ear yl di moni um chl ori de0. 250. 25D et hi cone0. 001. OOMCP

resi nl. 001. Odfsteamltonssoctiatie?s ped Hinacially dreesnatesiatiow)dmethAmmemian

met hyl i sot hi azol i none0. 070. 07_ Di stearyl phthalic acid amde_~ 2.00 ~ 2.00
Exanpl es 14- kbloShanistenrfdimonivat ¢haerglel€lci n a suitabl e vessel all but 10

wei ght percent of the distilled water, and the acryl ates C10-30 al kyl

acryl at e crosspol YWyarticuRENduRNT tonditRnibp agente acsosdiéciedifrointduateimemng. The
anmoni um | auryl sulfate was then added with additional mxing, followed by
t he sodi um plepsmdradre corhpounds Nedricutznly tdidetyddtimotiemroatodide, digedrfldiveniim per cent
of the distilled water and the Pol yquat ernium 10 were conbi ned. The
contents af tdnrigeahd othePcationit aidiefalser iztddebovadadat catiortiheurfabtawts. sol ut i on
with mxing for an additional 15 mnutes. In a separate vessel the

cocadi et hanol am dg&xagipRE ofledRditiohad tewhieh dsdidutediiiSt reain yhabeaddednarehl or i de
wer e conbi ned and added slowy to the solution and -31 ~ 3 MaR 2ca~ WO

001 21495 PCT/thEHZRAG @4 110\wedlidi@ materiat, b@5@.aH |cationTh suriictane gmewater. r esi n
(sane resin as described in Exanples 1-4) and dinmethicone (if included in

the fornul ation) weisR-cthhtkaseBahFdsRiols Eah bdRrAsd by coMbMInG thert resiti¢at
m xi ng. The preservative was then added to obtain the final fornulation.

(Note that t hhRiugddQHérebibs dERBBY SodvRMithViat¥eBrefsrably iktifdadtideldnped sane way
as described in Exanples 12-13.)The final fornulation was cooled to room

{@?‘per at ufge. WAB Br YlvaldRbebh@ InfEsRNRICE ad th YVeitie bt 284243078d Barl 6f the carrier.
ghtDistilled waterq.s.q.s. Acmoni um | aur | sul fate55. 0055. 00Sodi um

phosphat e0. 308,3QPRk yo, Uksdt M ihi30 PrcidB8d. 2PROEk L S Eé@@dwt%ﬁl%oﬂ&?qf fouar
gun®. 150. 15D st earyl di nmoni um chl ori de0. 250. 25Di net hi cone0. 000, 75Si | i cone MQ

Resi n2. 252. 25§40a 50, I bAydo, } i R
B R S LA i i A TR e E b

crosspol yner 033005028, o 5ot 01 &tioRor mul ation A spray formul ati on may
be nmade with thg ?o}fpl % ng eﬁﬁ%?é%ﬁ%nt lso: 0.17% f di net hi cone copol yol; 0.2%

cycl onet hi cone (p .mab;be%% tgq'ﬁi)(il}g@ﬁhi-f@% at e M A e RmaRBenone- 3;
i mal . 35%

0. 001 hydrol yzed a eratin; fragrance; 1.0 % resin (the sanme

type as uged ti‘\QreE?S%mloﬁ?/ Frlr'nﬁ)e i FmateriSk Ra&PAs WhRF, tremBP kfciFrSMhiconehas SD

al cohol and the trinmet siloxysilicate were conbined in an a suitable

rensonhomane FABELIEH DIPRHEl o bR AT weBF et 1
sol ution and §gadaGhddnRGnBiokk W folRS tRE BFtRshal iRgrebieRl deYrfbeR@bbles. - 32
Other particular examples of carriers suitable for applying the volumizing
agents of the invention (which may be in the form of shampoos, conditioning agents,
20  conditioning shampoos, sprays and the like) are known to those skilled in the art, for
example those described in U.S. Patent 3,577,517 to Kobot et al; U.S. Patent
3,907,984 to Calvert et al: U.S. 4,012,501 to Farber; U.S. Patent 4,223,009 to
Chakrabarti et al: and U.S. Patent 4,283,384 to Jacquet et al all of which are

incorporated by reference herein.
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1 V WO 001 21495 PCT/ US991 23466 PERFORVMANCE EVALUATI ONS Per f or marfcd MAR K]
eval uations weHgsiQpe for volune increase and adhesive propertiSsyas 946!
as aesthetics. The foll ow ng Exanpl es descri be these eval uations. Controel
Condi tioner for Manneauin Test: Exanple A5 A control sanple was nmade using
the followng ingredients: Part 1 - 4.50% cetyl al cohol; 2.50% stearyl

al cohol ; 2.40 gl ycé#ér§dditieprio tedwmsimtfermulatpossiesctibedrdbdvedorahampos®esdf a

m xture of polysorbate 80, cetyl acetate, and acetylated |anolin al cohol
(SOLULAN 98, fcrrdiionees; dmedy 2Gar frodesirable to Bthensg §r, ma@®)of the. 18lsing indeding oi | |
2.5D% white petrolatum 0.50% propyl ene glycol; Part 2 - g.s. deionized

wat er, 4. 00% doxtersglof pacimsushmirginedieritele | N aqueous 1 sopropanol (ARQUAD 12-50
from Akzo, Chicago, IL); Part 3 - 0.50%diazolidinyl urea; 0.75% fragrance.
Al the material s Ka) vigeosityconkesitngcagdntsfedshantpeosti rri ng and heated to 80
degrees. Al the materials in Part 2 were conbined in a separate vessel

W th stirrbng palydinfiesdopd, etyi@idbhdegegtisadi pd¥rhérstanti kopalyrhearsateliB@sidegr ees C,
the Part 1 ~ 5 m xture was added to the Part 2 m xture with stirring at 80

degrees C for effard)idisthspianick dhaonoetitineintide «tQ Idegcemsiatty avli¢fr tenganbi ned
m xture was at 40 degrees C, the ingredients fromPart 3 were added and

m xed until tPEESIHUFaniBEXbHERpIIRReRUTRERNIRAS URide ARE pFopFidhd bXige, Modilitr € was
then cooled to roomtenperature. Mannea~uin Volunme Test 20 It was

ascert ai ned tf@ﬁlbri@e,rs@Hiiuﬁ\bsluﬁat%,eﬁ&teV\@&ulﬂ@F_é‘l?ldeﬂs%@&ﬁéé@fa?ﬁﬁ(@} ParBcligiyrg a test
that correlated nore closely with real lifte results on human heads. The

Mannequi n Vol yikeh@BtagRSsudR %8 h flilode) gBar Ak frimod@htme on

heads of hair is ag}gogi ated w tg&?ﬁyeﬁrg%yl'&;ne_ of 'gt he@tgot g’lﬁeg)gsenb! y of hair
fibers on iphe cheage, FEE- 100l 4108 sBTdidIskl, \PeAtaatytHrith ettisteaRRIE N RENtHBON he(~
25 particular style and the Iength of the hair, an i1ndividual fiber on a )
head of hair iggmi n -33 W O 40/ 21495 ~ 3 MAR 2i ?J3 PCT/ US99/ 23466 cont act

wi th and hel ps support several other fibers, thus contributing to

mai ntai ning the ar gl petdn "coﬁ’tf'ollﬁﬁ@%dﬁﬁ{srfoﬁc%naitiwge- For exanple, fine hair
is less able to support 1tS own weight or the weight of other hairs. As a

resul't, the e%Biy?iﬁyl%o{ho?@t?\glvné?%c?ﬁolf iﬁgmskcaétﬁéé,, N achfargad wad soltibikS

occupies less volune. In vi association of harr 5 volume with the

ar chi tecture ghiykisk. kN adfyoNBRlRal s, bEHguhDlnd Biafory BhitERany 4! OF der to

be predictive of volume on Tea ads of hair, must enploy as a nodel,
assenbl i essof ihaiehingl RehSsuch a8 h9%fé§eﬁﬁwc%mme§b,%habharhytdﬁbxymbymnohfam on an
actual head. Most current nethods do not use this cri'teria since many of
themrely on yglHge neasurenents of single fibers, assenblies of unsecured
fibers, or tresses of hair. Since all the fibers in a tress are secured
together at one engy srAthet R Nin a8 dbithstieall ccagsHk e Ned |

t housands of point gb)ovagr anS n'ﬁlnweg,hea(qaof air, )Hce ﬁtngr figﬁag]rcé@‘iln ellntress
cannot assune pg idd.ing architecture, as on a head of hair, in which

i ndi vi dual hai rag%gﬁglﬁgé%&ééach ot her, thus creating volune. Vol une
measurenents on tr et ar u LniBE e ; ¥%¢
predictive of vol ug@%ﬁ%&r}\}g&@g&oﬁcﬁ?ﬁggﬁ}%érﬂgﬁ S 'gfa%?glgf Eérﬁﬂﬂ%&l %ﬁgﬁﬁéatent )
2,297, 757 5ys qﬁé é Wi ikt j ord in

whi ch measur errenft%g r@ﬁgﬁ%h ? #%i@gg&%%?%ﬁ)fhﬁé hggtglg‘l oﬁ gsﬁﬁ%ﬁi%. Agai n,
since there i ¢ i i i he i to
formthe spaczrap ?’??r‘ﬁ%ygﬁgg@b?@%g %O?I’R# %%de'ﬁ%,s’ EﬁMsdte {PPES?é?dgng%mg)n&gsﬁéad of
ot ) ore B ARG SIcof, RS el bheh Dot AR SRR RSPV
| aborat ory wor e on t canpositions.of this.nyention, valu

measur enent s V\dg\ﬁ@aﬁgg3&8'Hhﬁ%ﬁ@qg%ﬁ°rﬂ%g@gr%é F‘Haﬁ%g‘f’l thﬂi’ﬁpﬂgi ?nrgsaecured at
many points over the entire manneqyj n. head. This haifr can therefore assune
the 25 sane tys&s™™g 'O'Voqfﬁt??efofqgﬂnpng] a@&HEfSM?%WE"P%PI‘P&E‘%@ W%Pg'ﬂtoﬁeads.
Hal f - head tests -34 ~ 3 MAR ~~03 WD 00/ 21495 PCTI US99/ 2346 on human

subj ect's izﬁti t FECR 8P SWV'QH%P'@Q‘P%‘?}@@C%%"{J%%“? 8% "émisﬁ\/%”i?i Y MR f enal es,
confirmthat the Mannequin Volume Test is very predictive of actual volune
changes on consuners' heads, The Manneauin Vol une Test utilizes traditional
salon half head test 5 nethodol ogi es as V\Sh_l as i mage anal ysi s techni ques
to quantify volume changes. In this test, “Defore treatnent vol une
measurenents were taken for the hair sections on each side of the head to
elimnate any bias that m ght occur fromunequal anounts of hair between
the two hair sections. The heads were then treated and dried. Al formnul ae
in this invention were tested against a |light conditioner formula. It was
to necessary to use a conditioning formula as a control to elimnate any
vol une increases that would occur fromthe frictional damage that occurs

. B Y a1 — B Y



i 5 conditioner did not negatively affect hair volume is docunghtFE@anaie
fol | ow ng repybl/sreeN | vol ume changes neasured for the contr@l-rhiRgk %
wete positive, indicating that the volune after treatnent was never ess

t han before treatment. (Note that the volunes before treatnment were that of
clean hair.) In order to dermnstrate that the conditioner control (Exanple
A) did not Z@FQJE’(E’PE%(@(%E LB (Reeh ag 044 Brengnol aRgher BT {Remalins OGN val i dat e
the use of a light conditioner fornulation as the control. For the

condi t i oni ng NY@ATRIN &0¢ ERT Adsednrol ! toi fomatinded 2e S hydanteimanmh®2% 1 wi t hout
the MQresin was tested against the light conditioning fornulation made in
Exampl e A. THE&T&)was no significant difference in the results (-4.8%
difference with a p-value of 0.27). For the shanpoo studies the 25 sane

| ogi ¢ was used; adtdygsowicbiodng raerds, pesrtizats (Ryich @s Elwlepe glysolwistearaiet ed
against -3 5 ~ 3 MAR 2003 WD 001 21495 PCT/ US99/ 234G a fornul ati on nade
accor di ng5t o sesiempdcty! 8ulfats, tidniumo dioxideeor Miika) ezridopatiynrceageats (Bechsasgiydol cant
difference in the measured vol unmes provided by the two fornulations {3%

di f ference, plistesdrate, fatjyalhoxyatés)later opddifiend, stpatamsite toroatbaraianionMEA) Nt r Ol
did not cause a decrease in hair volunme. 5 Mannequin heads used in vol une
experiment s \seaeate Sl cdigatisarateranl &emelih darvativésyatitableifartuse it iegimedre onal |
Chicago, Illinois. Prior to experinmental treatnent, mannequi n heads were

cl eaned wi t hpeodiletser gent sol uti on consi sting of 20% SLES2EQ, 5%

cocam dopr opyl bet ai ne, and 0. 8% sodi um cunene sul fonate. To mnim ze
tangling, the det gsganidjvamg\egentedutidsitribaciipdddium tdibénatéRtc.br ush. The
heads were i 0 then rinsed under running water set to 38 degrees C (100
cgmgr ees Ap until {iheediesreingabeits vach £l stiffiene\iamag titRiabairdsidukeosashed

t once with 5 m of detergent solution and then again with 2.5 m of
sol ut| on. Folshi\bfitBe WReduiny), the nmannequin hair was detangled with a brush
and then conbed straight. The hair was then allowed to dry overnight. The

hair on the \sasheaddiiRNBaUbmctSd oan e WRsislih appragriainsfodits 160 t hat
the intrinsic volunme neasured at this stage contains mniml contributions

from hair st kémplenin el riAge 6PaRRUI TBRRLEDY, PhdTelabl fohifsut 0594-1), Ba IRRsiiu b
heads were treat gd separg%ely Each si doetdv?gs P?rst wet with :g)émdegree C

(100 degree Iﬁ)ew%@pgth@@&nbégahed with 3 mM of either a control or a
vol une fornul ation he side to which the volune fornulation was applied

was al terpated W iR BE Bphe¥ialt@dsy) tiekelsRAEEM. thé Bt ke stBpctRihs fovhliated t est
formul ati ons were rubbed into thé hair for 30 seconds and then rinsed under

38 degrees Ca@é&@m@@cﬂfh@ﬁn@ntx\ﬁﬁhﬁy rH&Uitlih af ERGBINGIbRMIARSefekesVer g sa M ni mum
of 60 seconds has el apsed. For experinments in which the volume fornulation

was applied amd thd Mseest phdtiRtstRade S6RINgab thediRMt6M a0 BE aNEhStel With @hepne
si de consecutively rather than alternating applications on the two sides of

the 25 head. tfiRk o@@é}ﬂmbtdm@ﬁ Rs&atttalaamé\e drEmARlainehé Bediey Vel &s 1-5), one
appl ication was - WO 001 21495 PCT/ US99/ 23466 used fol | owed

ky }vol ume rrea,amwm%twhn&m@ .ﬁé?@ggéqeﬁa.pw&rﬁe QiINGr} fiém MRYsbR & Fhrédacanpl es
7-15), 3 washes t he shanpoo were perfornmed prior to taking the vol une

nmeasur emept s.gehaIE/ATRL Siched3BE )h A8 FarB P 1 @6 PRH sTRE by ARPRAERRquhanges

on mannequi n heads were neasured using a Zeiss Kontron |mage anal yzer 5

connected to V@,ugmgs%gszﬁbgﬁ dléhdw ﬁ\%ﬁ b€ ofstainedf b 8onFRER Lse Hﬁﬂé‘gﬁgg‘éétl}?n@ 60 mm

Ni kon AF M cro- N kkor | ens. nequi n 1 mage was capture vi deo
camera, digi to‘f?rf?sdmvé}ﬂ%na'ine&ér}??él {R@ehect 'oﬁ%ﬁ"f‘rﬁ’mé%%f?%n%?e! HﬂQre} &E‘BHE&! fhypitten
for this purpose anges I n volune were estimated by neasuring
mannequi n he%ﬂ%hﬂtl 8{)5’?@‘1% treating the heads, and remeasuring. The
per cent change | g\/ 5r each side was cal cul ated usi ng the formul a;

whore Vol de 15t ;ét]%%g@ai Ttk B e o Baffors S Mk bk ac' of % e
head, WmZIS % u%zefraiﬁt?ecvso\w efer ilal flégt‘ta\/e c"hl %%I?eé[(ﬁ%l%ﬂ’i'{s%goubc%f eajand af ter

treatment”. The ra par atne I's then
represented by the formula 15 ~V = ~Veatnent - ~V~,~~ . In determ ning
vol une changes for a particular treatnent, neasurenents were perfornmed on a
m ni mum of 5 heads per experinent. Data fbr control and treatnent sides
were then eval uated using a paired t test Results may al so include "p"
values as is accepted statistical practice; a p value greater than .05



- . o S F13Né\§29“3
f ~indicates that the data is not statistically significant at va'95%tu
confidence | avebonid9s Vol une data was obtai ned far the fornul atpoTmsse9/23466
described in Exanples 1-15. The data is listed in Table VII. Note that the -
date reflects an average of at |east 5 evaluations. 25 ~1 3 M.~ ~U~- WO
00/ 21 495 TABLE

I 1. | €% Vol y. . .
| ncr easep- val Eﬂ?%&%@géfyg’ﬁ'g%fg Thus ths fials Py s sEYIEd Y 19e57%°058721. 8
0. 025820. 00. 044 . 70, 0031016..70. 04511-- - - D.10.01713----1429. 20. 0Q71521.
10,020 The. ol [6THIMith 3 EA SaRoBs HRAF 16t by AP Ag M indFtvE-Fasted B Smes 1

statistically significant (p<0.05). The ni tudes of th ol u i ncyeases,
16,11 % 37, 3o§oU s Boiresknacd e apob RS ST TPE REVFENOALS BUIPdREN SRIEHT Fon
are very effective in producing noticeable increases in hair volune.

Evi dence t hat aRseqisstlpsee thaiative stitwelses Togiekid fxstivachpiacteefi n, Mo A
and not fromthe carrier is provided by the results of an experinent in

whi ch the condeamnsaitions ofshepresers invERtigRINay be Gyaluateshpisustretantian tagkn 86tiPh
volune test to the t o sanme fornmula without the MQ resin. Conpared to the
condi ti oner miwhieh KQeserivad belowi de, a 25% i ncrease in vol une was observed
for the side treated with the M) containing formula, confirmng that vol une
came fromthe resi rixamplesfof fmmulationsawhichenay bgimade Teaedordpnre mith dte IEpRIvdr t
for the volum zing efficacy of the formulas of this invention can 15 be
provi ded by t eipyantign oelube trerfollmliigect s. I n separate tests, human femnal e

subj ects were given test sanples of either the volum zing conditioner of
Exanpl e 1, or $tmmge@s$/ US99/ 23466 -3 8 f 13 ~~. ~ ~~~~ WD 00/ 21495

PCT/ US99/ 23466 vol um zi ng shanpoo of Exanple 9. Subjects were instructed to
use the test pFachuEtiof Ar- 0a-né%, partiaflary W&P%e, nd toee pardieulady §.R8-2E00dl 2 | oner(‘)
and 10 days in the case of the shanpoo. The subjects recorded their -
eval uati on of ¢dextaffopctMafredide), bed thepemdindérsasonstieanpooSiehmleurfeori n
conparison to their regular hair volune) For the evaluation, they used a
scal e of 1 to &nditiosig ahanymposifrgm §.1-80%, particelmdy 0dl-216% ciraccohdiéguiag agent
significantly nore volunme. The data were collected and then anal yzed using
the WI coxon SmgneldoBaicluiest as described in Practical Nonparanetric
Statistics, 2nd ed., W J. Conover, John Wley and Sons, 1980. The results
showed that a Béranigtipe8nt i ncrease in hair volunme to was provided by both
the conditioner and shanpoo test products at a 95% confi dence |evel. Curl
Ret enti on Thr e¢0-1 8% @Suddctart eapediallyapemivnitasurfattanbsejeatertindm Wer gropp epar ed
for each

consisting of ammonium lauryl sulfate, ammonium laureth sulfate, sodium lauryl ether

sulfate, sodium laureth ether sulfate, ammonium lauryl ether sulfate, ammonium

laureth ether sulfate and mixtures of the foregoing;

0.25-2.5% of a selected MQ resin; C )
20  0.10-5.00% of a stabilizing agent;

1-3% of an ingredient that functions as a foam modifier and/or a viscosity modifier (for

example, at ieast one member selected from the group consisting of

cocamidodiethanolamine, cocamidomonoethanolamine and cocamidopropy! betaine);

and



experinmental treatnment. Prior to treatnents the uncurled Iengtm QLMAR%
measur ed f oryj tress Tresses were then wet with water, of
snarls, and \tvﬁz)gﬁgﬁgeezed free of excess water between the thﬁgggﬁggiiﬁex
finger of a gloved hand. Following this, tresses were hung fromthe root "~
end and curled with a standard 2.22 cm (718 inch) plastic curler, secured
wi t h the pl asthe cercdingerprateriod ethemaqueothmedium wrich madival hapiadiute adeffedtive a

m ni nrum of sixteen hours. After drying, the plastic curlers were 20

careful |y renmuaoht bf @ mesbreativeessad as\itagencsvendcdlitreny dgeetst ed with a 2. 5%
solution of test MQresin dissolved in toluene. This solvent was used
because it fofgrewladiosgl-ution with the MQ resins tested. Test solutions were
sprayed onto the tresses using a Seaquist P221290 punp that delivered about

0.25 g of sol10-2®8 opsmiaeldiFbbtan sydiemesdsiprising Bt IestOna RRlohkaNd leakf @RSes
were sprayed froma distance of 15 cm (6 25 inches). Each tress was sprayed

four tines i narhptetdrictfagst ih 8atioldf BBR0I40:80NExNaIs of sBitdhle aMBhiOO b UAS 19 3
t~~~'" ~ Qaf PCT/US99/23466 resulting in a total application of two grans of

sol ution. FresiMe/asSilsaed ih FBmHRS BWREH @xadbibs BNsuitadik bthphaekcfad permitted to
dry for one hour. Following this, they were hung in a humdity chanber at

21 degrees C @remROpobfl matdineCakitdBednldbproplaniahd o iS¢ pETBRL B X8EIBcte@COr ded

at 0, 0.25, 0.5, 1, 2,73, 4 and 24 hours. Percent curl 5 retention for each

readi ng was cghgyiat ed using the follow ng formula: Percent Curl Retention

= [Lu - L(t)]/[L~ - L(O)] where L~ is the length of the uncurled hair, L(t)

i s the | engthy ¢b.5%08, é}aigtatﬂlﬁzilr%ﬁﬁ%nﬁ an@nNd L(O) is the length of the hair at
e

time zero. Data is shown In VITl. Entries are "percent curl

A il v et e T LAl R e T i

ol 43 2020 g s B ST e

2.53. 64. 1si | oxy, LEAt e
( MQ- D) ~boct ad&cyT- ohes, hyl - 24. 3*3. 03. 44. 5si | oxysi | i cate

BE)e.n(Cl i et Ryl = 4 il of I o
(VD ) o-b, acob 350 BTy B350 b hopdpaio iy ARyt b il ected iid Ma
F) a~bpol xyet hyl I 9* * 8- si | ilicat -
gN:Q C;)?ai Plgdyr%rg'ﬁé?' né'r%]a%)"%’ ecE rg%/%:%%grgr{)égg% C%m‘—zjzﬂa% 4 MO)t%;SIt Icn(‘:apgl 5@ Hl)g
substituted wi. u%ti!):?Bg chain al kyl group. ¢ = Each Munit of polyner is
' (

substituted oxyet hyl ene) group of 15 from 12-13 oxyet hyl ene

i 0 = . Gi | El iC. =
boscribed In UR% SRRl LB Hlpa GRS K00 S 1D Dol 21405
PCT/ US99/ 23466:; i /e had tol trol I
subt ract ed. t%ﬁrésst‘?ﬁ%‘%ﬁ"@%?%‘?@%&ﬁ?ygnt ?i esoalrjgmrara(r:(lzgdr\c/)vi txaaﬁe:lst eri sk.
O th i i i.n T he i Di
si gni fe i (I\:/Sn{ eiiu'? ?" Arféfqéj%%"g%edo%@rp%y %f‘!'etfié"n?’@w g)’e Zézf l%c?b!r;@ %fd' eé'%;?b@ﬁ} ment. This
iingli cat th in. h 5 siagnifi t..ad i racter. A fixati
rochan i colt e FAPe e A b M B TR Sl oo 171

is si i ; X i qui . ' .
bohi bi t oo e EndiRe fetet e AL pdufbBl-E e e Briney, B lst af BRene
dhesi h .. Despite.this | f adhesi h i quid )
e kabl v STTH Bt DR Eete e 3 e SlaR AES Okl The exampl es in to

Table VII.

Volumizing Sprays:

0.01-7.5%, particularly 0.03-5.0% and, more particularly, 0.05-2.0% of a selected MQ
resin with a volatile carrier such as ethanol.
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SUMVARY EXANPLES By way of Summary Exanples, Table IX Iists vol @mbAR 2003
nmeasur ement s the M) resins described in Table VII| wh

the MQ resi nsvgﬁg(\gzeﬂgseen formul ated in one or both of the shanglf)(grﬁ%m;& )
formul ati on of Exanple 8 and the 15 conditioner fornulation of Exanple 1.
For these fornulations the |level of addition of the M)Qresin was 2.5%
active materi &{oluriting Ritsasi n t he col uim | abel ed "Anpunt of Deposit" tn
Table I X is actually a relative deposition value and was obtai ned on wool
swat ches (7 cr.X75%, paiticwharlg . 1vE0% andf more BBtialégly c@8-25% vhaiselgctedMat er
treated for 1 mnute with 1 m anmpbunts of 20 a test product (either shanpoo
cont ai ni ng t estsiMiyith @iaftied sucPROWAEOWET aGQifdbid amognt toésdrfddkant/e@abitder (fand t hen
rinsed for 1 mnute under 38 degree C running tap water. MQ resin

deposi tion wasexamplRe JERASUD @Hd UstiR@niaB én dridel ab keep the eeluacamie (ouaheim cal
Anal ysis), a technique known to those skilled in the art. ESCA is used to

qual i tativel y sdilizetigdvid dedend@it)ipdl iy drhaumnt bhcelesiARBe® conposi tion of
solid surfaces. The sol1d 25 surface on which the products were tested was
wool . Wool i s it @italtS@ith BiRative dlitive~ 3 MAR ~~~~ WD 001 21495 PCT/ US99/ 234bb
substitute for human harr because 1t is simlar both chemcally and

nor phol ogi cal lg/of-p.5%. pBRichaHy 0.852. (7 8Pa BEIEAS Bqd MARsB{Hat er ease in
measurenents on wool as conpared to human hair. As is known to those

skilled in the apby, ERfliaRasshbe Ahlpslesdrnd.c effect to obtain

i nformati on about the chem’cal conposition of the solid 5 surface. The

sanpl e surfaceis. 4d s %ﬁ&l%ﬂ% 8%:dobob 3P4 ﬂfh‘iiv!"%tﬁ&gi(}%ia‘i R b B PAS 1N

the surface of the nateri the photons are o I clent €energy,

el ectrons gre guktetid s ‘EH%]J] hQhdpy. tal s of the surface atoms. The kinetic .-,
energi es of these emtteg p o‘fg(oel ectrons are then measured by an el ectron (
spectroneter. ioNS LA Il ki : 1+8a = X-ray
energy - KE, ﬁﬁzéﬁgﬁﬁwﬁ{‘@@%}eﬁéﬁ?ﬁ%ﬁgﬁﬁ% ?ﬁ?%’%a’%f“ﬁ‘g?‘ﬁ gtazer?etﬁ%rﬁgfgnd t he
cal cul ated bindin ! r-on, ively. The
el ectron bi ndi ng gr&'ggg@eg%ﬂég%ﬁ%?g%sﬁgﬁts?fﬁ‘g(pcr)'f%é? @%e %he"ﬁdt} bée;l §e I%{:tron?/c
subshel | from ki LE LS 1 rye i n i.ff t ment s
on solid surf aa?gg%?héel a{éﬁ‘agg‘c‘%’ éﬁgg I gh'ggléis' oﬁh%tmgqﬁ%l' ];Tbéélgl%ﬁ avc\ilgéﬂl'isrge Z%rgl

det er mi ned usi t . ; n the
test 15 sanple St rg? ttr}gteéég? g%g%@rg %?onr@ Ehﬁxgﬁér,glﬁe;l%ﬂi@;rgb@%ﬁ@g%{é ?gﬁ %e}g%o?'ﬁt he
elements ipt e F LN 1Ll i. peak shows
up in a di fs}ti %th és aﬁeorm%%cﬁ&’ﬁ*éf)bcggml af %ﬁ%hﬁ%ﬁgﬁ%%béglgﬁg tr#e:}glr'ﬁ%v 6?£er
silicones suc I j - [ I r..

cal cul ation ope xtgﬁggﬁg?‘&gﬂrq% 9\%?3' 8}62@8%? Sﬁﬁgﬁggé‘gﬁ&?gﬁg?ée%éés? 'ﬁ@,‘gs prnzé{c])t i cate
wool swat ches ﬁﬂﬁ%nﬁﬁs‘?&% atiog the three swatches, 2 are ; ? t 20 anal yzed
initially. there 1s a large variance in the 2 neasurenents, a third

samle 3 run 1O NGRS o T AcBASRAAoRY SR U5 FALSaol o o
cal oul ated by (il dipd 0% 25isdi0n Y0, 090950 Mo POR BCHLPEAEAAS

measured deposition o pa resin’on
depositi oMo interfere with grooming and appears to be unaffected by the presence of conditioning

agents. Also, tests have shown that volume increases did not diminish with repeated
use as can happen with fixatives that build up on the hair.
Another feature of the invention is the ability to be formulated in compositions

that are rinsed off of the hair. Thus, while fixative-based volumizers are usually
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on wool of the trimethylsiloxysilicate resin (M}A). These vafudMAR €303
thus, the r%@%)_ équepom tions of the various resins conpar eq,ct,lgugg,gﬁ_,’MQA
resins. -43 A

Descri pti onFor MM QVi scosi t yResul t sp- val uesAmount Rat i o( Vol ure

change) ( Vol uneof change) deposi ttri nmet hyl si |l oxysilicateliquidl: 14500- shanpoo
+209%9. 0441 ( MipryuistedaniePemindiredusisesuchie natdpe 02eMHtothe sraseninvesttion which
solidsolid0. 7: 1sol i dshanpoo +31.1 %0. 0020. 80tri net hyl sil oxysilicate

i ndi ssol ved imaobedformeated either as leave-in or rinse-off products.

+21. 499. 0660. 70cycl onet hi conecycl onet hi cor ~e( M2 B) Tet r adecyl di net hyl si | oxy-
| i qui d2: 150cPshanjbe compositions of this invention can also be used in combination with
-2.8%).521.57si li cate( M2 D) Cct adecyl di net hyi si |l oxy-solid2: 1sol i dshanpoo
+2. 1 ~b0. 671 .firdthiek mdtadut (oe>0f yolomidingieffeetr Te8t%hald 6h@8( fhat the MQ resins

Q E) (C20- C24) al kyl di net hyl - sol i d2: 1sol i dshanpoo

+6. 490. 302. 4Qistribey dietd dhia? @ppear te btetietd wittethe action of the fixatives.

-8.9%0. 571. 32( M) F) (C16- C18) al kyl di met hyl - Li qui d2: 150cPshanpoo

+4. 390. 332. 15si | oxymilelthe adrpositions of this invention have been described in terms of

(M2 G pol y(oxyet hyl ene) di net hl i qui d2: 1340cPcondi ti oner

-12. 790. 220. 30yhprising0 Ysalbd etihged it the cOmBositidNs.inclddleNTarrodeNBorApositlBs in

001 21495 [~ ~ Pt~t~ L~I~ i PCT/US99/23466 Note that in Table 1X the resin

denoni nat ed asrmd\i2“édnsBaNEor B EOMBRLINGDEdEaBtiaNy b OWisos vBind fhe @@RIpositiirasifv e
character (Table VII1). In contrast to this performnce, none of the M)

resins havi ngh@mvdtienhalé BedH ded cMRid@sOBSREIAR" t & torRVIrderstdddithht tRant
vol une; these resins had little or no adhesive character (Table VIII) and

g{}gw ded RO ZokPlobiBhsdfsPintifdd M8sd @@ae biadmbikiRY ek gredRRAIstRN tHa

ntities (relative values) conparable to or greater than the preferred
trimethylsil eppipobitigrte (M2 A) resin which al so was observed to have no
significant adhesive character. The M) B resin did provide significant

vol ume but, unlike the M)A resin, expkhiubggsadhesive character. Because of
its adhesive character the M)}B resin is expected to suffer fromthe sane t

o deficiencies as 1GaRRRIHgHAMplds R ln\él%d@@éé@&ﬁérlluﬁ?a%@bﬁfﬁe%eﬂ%tﬂ
Exanpl es 16 and 17 were made usi ng for each exanpl e: .80 % ammoni um 0. 07%

preservative sﬁqksmdﬁbm ESakstrlicl 2LEhitahions ttherebhe Uﬁlé@éleﬁw%wﬂée indaRAl gnts shown

in Table X. The distilled water was used in an amount to nake 100% (q.s.).

Not e t hat ;MQ K
| ngr e ent Ex T T PR DD U R R A SRR

220. 900. 90ACHLEN; 3B &%Q'at:ﬁé%E‘r@%héJeQﬂEIY‘@élﬂQnoscustdﬂna?y nieafingk. Al fate; 0.3Q

sodi um phosphat e nonobasi ¢ yquat er ni um 10; 00%

cocodi et hanol @mbegirds 22/PaGHHass OUThedd RAYEHbAS SRMH BRI e
0.50% 15 di ste%l l‘\1&r1a ||c %ggl am dee 1. 6/lo sodi um cumnene Sl?| fonate; 0.75%
fragrance; 2Qyhfk ghisily essel all but 10% of the distilled water and

t he sodi um phosph‘gate wéagag%ﬁr/ml ned, m xed for 10 mnutes and heated to 50

degrees C. The ACULYN 22 acrylmrt%dlwﬁ%@%géiﬁgyl ates copol yner,

and the amonium | auryl ~45 95 PC T. 66 sul fate wer e

added to jphe Vess%cndﬁlgﬁlag %r%@tlé&%&@iﬁgewlna 1Ige %ﬁéé’ﬁ’nds% terials

hydroxi de, and the ingredrents were m for nut es I um cunene

sulf onate s g, g0 P o Lchld Mm-Tury Bbhits v{;ngea?sdp@]e{elrdl 2gd L0

6.0-6.5 usin rlcac Inin 1on o wat er

and the 5 Pola/amam & gmoé tX\ﬁh&amr& Cn 10clnd YRS ERIE dded s o the

vessel. In a separa e VEesS e COCa ano

di st eary| d nvﬁgram&g' o1 { de_ver e, fonbl ned AR %%ﬂangomo &agﬁgggﬁo%wh

m xing. This was" ad a Separate

t d the,dist ht 45-50 d C
e g U TS BT B 120 23
toth I d f 15 ut di net dd d to,th
vessel an S%%&%‘wﬁ%aﬂé’ g gmontit SilaiB wiia SO RERS NI SRS oGt

cooling. Wien the tenperature of the m xture reached 40 degrees C, the

fragrance was added. After continued cooling, the preservative was added
bel ow 38 degrees C. The final formnulati on was cooled to room tenperature.



15 -~+6 WD 00/ 21495 WHAT IS CLAIMED IS '~ ~ BAR 20~~ PCT/ USQQBZ[&M@ by A
vol um zi ng hay of2{485 COMposi tion conprising an effective amunfcﬁbsm_f
resin of Formula TAX R4 R~ (M-Si-Oz)x(M-Si-0'z)y(Si04,z)z | RB R O
wherein: M and Mz are each independently fromthe group consisting of |

(a) hydrogen, (b) phenyl, (c) phenethyl, 15 (d) a polyether of Fornmula II:
-HZC - (CHz)" heale@tCHP Rere€iL) With m{xDEHMVIEH29th SPtutidhsratiib degraesCr thelveater|
where n is a nunber from1-20 and the -(CHz)- chain nmay optionally contain
1 or 2 unsat urgitasewss trenanided tcathe oil phespewith mixily. iThdepadtthgrenysisevact ed from
020 20, provided that a +v > 1; Ris selected fromCl1-C20 al kyl; and R' is
sel ect ed fromdtired gt ThigedgroasTC $6ri 10omidlitekland Gidd contd+CEOHENEs Cartie (lgYid C1- C24
branched and unbranched hydrocarbons optionally substituted by a hal ogen
substituted Clrifdthigisxgsiacdi®was adssladd inanslcystvetethidor(exant adhbd td the @mulsidoer i n
the range of 0.5 and 1.5, and the values for R4, R5, R6, 25 R, X, vy, z, M

and MZ are ssel f@hedgies €0 tHaaimdiéien Wes Reiddoled 638 Uegteds DaivAgha Vi scosity
of 1.0 x 103 - 1 X 06 centi poi se, -47 WO 00121495 ['~ ~ MAR 4v"3

PCTI US99I 2346 GemBeratiiré HEWPSIrdrcRbraGH&deiitde WeredAdied) Thenedl ®brimuldien was
conposition is an aqueous based shanpoo. 3. A conposition according to

Cai m 1 wher eiBsthyRBord RN leRipetaiud TREUWRD HEIPURARE £BREHHIINGEIicAe A
conposition according to Caim1 wherein the conposition is’a spray. io 5

A conposi tion @gg n%&gmg%frgnaég] 1 wherein the conposition is a rinse. 6. A
conposition accordihg to aim1 conprising (a) fromO0.01 - 95 percent by
wei ght, based on the total weight of the ceggpgijtion, of an M) resin of
l1=ormula I'A; and (b) from85 - 99.99 percent by weight, based on the total

wei ght of the 15 n! o of Tt e ! ted—f m;tne
group conpri sing gﬁ%ﬁ%oos) condi t%i‘ggﬁ; SEQ/’% aé%? ni Xﬁﬂggs%zéﬁqééz _ ()

conposi tion accor

W W &4 e nis
in the range of jostjegwater | 08383% | YLD SQT%TB%“?..V sPEFR%
according to d ai Hydroxygtbyieaivioge [\ 9595 ¢ y ot ?hg M delinjs it0t range
of 1000 - 100, 00QSS=HiRaeihG 9 A Ofnogiti &R0 acclar dP t ol 1 8i2% 1 Wherein
the viscosity of |Cateth®Presin islin0®® tHe r&A8Be of 19880-50 000
centi poi se. =48 |Steareth-20 0.50 0.50 0.50 0.50
Stearyl Alcohol 2.00 2.00 2.00 2.00
Isostearamidopropy! 0.80 0.80 0.80 0.80
dimethylamine
Dicetyldimonium 1.50 1.50 1.50 1.50
chloride
Liquid trimethyi- 2.50 2.50 - 0.75 1.5
siloxysilicate
Cyclomethicone (D5) 2.50 2.50 2.50 2.50
Fragrance 0.75 0.75 0.75 0.75
Methyichioromethyl- 0.07 0.07 0.07 0.07
isothiazolinone and . )
methylisothiazolinone

10
Example 5 Conditioning Formulation
A 300 g sample of a conditioning formulation was made with the following
materials: 0.50 % hydroxyethylcellulose; 93.35% distilled water, 2.75% Ceteary!
alcohol; 0.50% stearamidopropyl dimethylamine; 0.15% polyglyceryl-3 diisostearate;

15 0.25% citric acid; 0.20 methyldibromoglutaronitrile and phenoxyethano!
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WO 00/ 21495 ~ ~ MAC ~>~L~~ PCT/ US99/ 23466 10. A conposition a?:caom\&ggqso
Caiml wheM&1 4920888 M) resin has a Formula | B: R (R2' S~ 011PEX/USIER346612) T
R3 Formula IB where RZ is selected fromthe sane group as M ; R and R.
are each independently ~ o selected fromthe sane group as defined for R4 ;

e each it | from th defined for |

fo Gaiml Sf“@%'ES‘?WDfaﬂ#O&Eoni?%;bﬁa?ﬁm?hai'ﬁégﬁ%%bjﬁhhﬁsﬁﬁ%ﬁ’ai%O?{én?f he. gr oup
i sti Cl-C23 . . ; 1 iti

acoor i g1 o SUHYTRAEAGRER S, hofe s GonEls lgsten e dttog DERIR S T

13. A conposiitian accordin  Claim 10 wherein. is selected fromthe
group 20 cong?iqlgﬁ‘gmoé)XW%‘Z{?g'bQﬁ%ﬁéﬁraa?ﬁj AR ﬁ(‘-fasssz . 14. A
conposition according to Claim13 wherein R, RZ,  and R3 are each mnethyl.
15. A composhidreesktsidpsrendsiadiiad Weter WAt omPTEL )y mikEo, Thoolden A
conposition according to Claim1Q wherein x'1z' = 1. 17. A conposition
accor di ng3t oWef Qﬁﬁtﬁigo Ahdearpes & /The cetearyl algadol, distaaryjgimeppneniesidBcTNS99/ 2346
18 A conposition according to G aim1 which additionally conprises a
fixative. 19Stearatdgrsery Hietadaraingi desetvbmenestearate @prpRIYSYRRYIeS 1- 7.5 of the
MY resin. 5 20. A conposition according to Caim19 conprising 0.1-5.0% of
t he MQ resi ndiispsteapate wesorambingd la@ﬁpﬂﬁﬁqeﬁ#'@ﬂ%hﬁ@ti@)t%ﬁﬁgrgﬁwwﬁh 1- 3. 0%
of the MQresin. 10 22. A conposition according to Caim 19 conprising
0.2-2.5% of {HéngvdVhes path migtures reashsd $P Cedigea bc hediaHgousoehesawas added to
additionally conprising 0.1-2.0%of a conditioning agent 15 24. A
conposi ti on #ecdrihage Wit stiring.Mte residingiesnigionwaneapladto g degmes 60 andheof a
detersive surfactant, selected fromthe group consisting of at |east one

j oni c det esijeane Malresit s Bdded witrestigingu pVieemise ampryatafe ©achedG8edegldey

fates, C8 - C e al kyl ethenoxy ether sulfates containing 1 - 5 ethenoxy
groups in thé€ thelfregahes a pres@y8tivmondre addaechiThr dinaldornTilation @&s dihdnydooled
sul fonates, C,o0 - CZO al kyl ene sul fonates, and m xtures 20 thereof; and
optional | y atoloeastempremtwoe: (i) 0.10-5.00 percent of an anionic
hydrotropic, C, - C3 al kyl benzene sulfonate or C5 - C6 al kyl sulfate; (ii)
0. 10-15. 00 percent of an anpiEsgmpies 65ubhavpemforgelationsed from t he group
consisting of Ce - C, 8 alkyl betaines, Ce - C e alkyl 25 sul fobetaines, Ca
- C B al kyl am do Shamp@3foahkigtiorsetrere mag uslBg thelypes- B0 amqunis Mad@iats| 495 3
M' ~~ ~~~ 3 PCT/ US99/ 723466 al kyl am do C2 - C3 al kyl sulfobetaines, CB - C g
al kyl anphoadesaibed jn Table Il.Clrika silitaple vasgehwps opnbined alsbutcid@cwighd opncentydf
bet ai ne, and m xtures thereof; and (iii) 0.1-4.0 percent of a nonionic
surfactant, Hhenistiiedactdr tag tdtlzeodiohdDTaArsediom phoghtbtr dibasic Edisddiien ant does
not exceed 60 percent -by weight of the total weight of the conposition. 25.
A conposi t i ophesphated), agintoniuGh uml 2ultatkd sbddion aktath-Caufiate ssaugunOcuirlerte- 00
per cent
sulfonate, and cocamidopropy! betaine. The resulting solution was heated to 80

*: ) degrees C with stirring. In a small container was combined the remaining 10 weight
20  percent of the distilled water and the Polyquaternium-10. The contents of the smali
container were then added to the above solution as it was heating. The isosteareth-2,
C20-40 alcohols, and distearyldimonium chloride were combined and meited in a
suitable vessel Once melted, this mixture was added to the aqueous solution at 80
degrees C with stirring. The resulting emulsion was then cooled to 60 degrees C.

25 The liquid trimethylsiloxysilicate (same MQ resin as described in Examples 1-4) was
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of a stabilizing agent. 26. A conposition according to Caim3 further
conprising |woa/2eserials and at | east one cationic surfactapernidgde2es
conposition according to Claim26 wherein the at | east one cationic 15
surfactant is selected fromthe group consisting of cationic surfactants
cont ai ni ng am,no or, quaternary ammoni um hydrophilic noieties, 28. A

conposi ti on afiE8R'¥Rg CY%O’@"QECP(???”WE"%%F Wigion @Rl degrresa ity miHng.
surfactant is_selected fromthe group consisting of conpositions of fornula
20 (R ) (R') (RTDS [auttingymixture was\{hgrt eoofed tp 38 Joefiess Srat Wiyehdemperatyre thr oup of
1-22 carbon atoms, or an aromatic, aryl or alkylaryl group having 12-22
carbon at ons; frREranee g pipsSsYRIVE (eip N}édhéﬁ?? ﬁ@a‘ff?fﬁhﬁlaimwvaéé'?woﬁddﬁs; R 2
and R 3 are each independently selected fromthe group consisting of alkyl
groups havi ngropnBtesmersiwreaiNotmsthabiotExarnrie 4 higpicspdwe wastused Prighere@sdgicoup
consi sting of hal ogen, acetate, phosphate, nitrate 25 and al kyl sul fate

radi cal s. 551sodivmvacetic3aluffateHeostaaretha?, Ajsieanyidimeninmaghloxidalon cyclomethicone

Al A2, A ABnE. AF. A3n. Au2. Al . A. AY[. An2. A . AY. AF! 2. AH. Al [. A A Al . AF. Aal . AY. Al
.AFE. A2. A- 2. ARsel.2. A2A. yYn. AlE. Aln. A. An. A. Al . A) g~- ~ LOod[ V & AD

' ~ytoi cMY] ca] cal] cal] ca] ca] cRa] ca] cRa] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c”a]
ca] ca] ca] ca] ca] ca] ca] c”a] cal] ca] ¢ aU] c BABLEAI

?@#%@+) J@ w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] c

a] ca] ca] ca] ca] ca] ca] Jaj#@la] ca] ca] ca] cal cal deadxaaiphad CEHAe ¥ AHBDL
GNQ\!'|wnmhc] X]c al]c Weight % | Weight %
a)J ca] ca] ca] ca] ca] ca] c@ﬁé&ﬂé&%@j cajcajcajcal mmca] c"al] ca]ca

] ca] ca] ca] ca] ca] ca] ca "

aj
| . I EDTROHZHaEHgHSI S8y 18v0&&& 5441 ' ((7){vgke
[ V] ca] ca] caU] cal] ca] qu%i . L:Efnl';’qsb?;t alcajcalT i«,jg‘?@] or: § bogzé']'ta] ca] ca]ca]ca,._
]c a] ca] ca] ca] ca] ca] catt X Y 0 e e )

-=, .. .. /m//O\ qm +SHthEFCITT t, ,r\3n'$§\n'| PN | r\8\2§\ \/ Ca] Ca] Ca] C/\a -

] ca] cal] ca] ¢ odium deceth-asutfate ' 1 " 17- 450 [ T ]
a] ca] ca] ca] ca] ca] ca] dPaLLeHReesy %S?Ma-]-ga]-.sa_}ﬂ%;a.}w_%g@SAS: 3H333;
4XA44444445A5 55506067 EL2RMFAR0OARDSHM 1 Y] c] da] c9-0

a] ca] ca] ca] ca] ca] ca] daetvapetaIesndd] cal cal cal da] cB¥f callc  0.55
a] ca] ca] ca] ca] ca] ca] dajastgacsid-2a] ¢ a] cal ca! 8848D0B8B9: R ; - 8.00
: <1=Q===J>>>M??7?7L 28A87algsiol\ W ] ca] ca] calical48P ca]lcal289c" d] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] cd|isttarafioainpsmubieide’ a] callca] £8P calicalf.8ay] cla! AAABI BBCAC
CCC?DI DDD$ECEEE( Fx FFH.L@uEGabetPiishibxysilcale wol gh] X]2.5@a] da] chpea] ¢
al] ca] ca] ca] ca] ca] ca]|cak ona|(Da) ca] ca] calica]z&bcallca]eadcallca] ca] ca] ca]
ca] caU ca] c a! aJJKK] ideHMVM NMNNO2 G, OHOGOG; 1.20 0.75
PPPQ Qz QQR[ RRR{ vq! gb]{XidthyeHisralerliltadt@ined] cag.or] cd] cagoal cl] c, a] ca] ca]
ca] ca] ca] ca] ca] ca] ca]|calieakwatspbesihesd caU] cd] ca] ca! RRR&SUSS
TZTTTTBUUUVVWY/ @Q/NVVW VIR RORXYYEYYYDZZ{ VAl gb] X[]]caj cajcal cal caj ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] caU]ca!Z

W TTIVNNAVNANNANNANNY ] ] les 8-O Sh F 1ati
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#10%=p=& ()-1< #10%& ()- 10G 10~ dEE 10GFA0%& ()-Z .
Z109%& ()-f10%& ()-10%& ()- 10%& ()-g 109 ()- ?@dEE

10GF 109%& () - (10%& () - &10%& () - Y$30A0%& () - " 10%& () - 10%& () - k@nh@ 10G X

, &10%GGE () - 94D and distpandgi@ogiymghipgdgwere-coltingd@and Hegtasido 60 degeem g

10G s1096G8 ()- 1098 () - s&L0%GE () -

S109G& () -s” eesmsrnglstiringl menkoth) vesjela mep@1 T egreamyGikey ywew combined

"109%68! () - MLOYGR' () - S10%GE () - 10958 () - ! p@ 10%& () - @z[ <mb@ 10- s10%G& () - F+
" 10968 ()- ! With osang, ) THe silicanoABGSesin { @ \spnmraesin s idesaribrg iR E I MpIREDEFGI YNC 10
10G 10G 10G 1098 () - F6! 10%3& () - 94 10%& () - 210%:& () - OF10%6G8! () - GU

\ }2?YNC 10 @l 6s&HiMmettsd@ihe ¥RintudaBin Bifiginiation) were added separately to the vessel

109 ()-!<0"109%C X & ()-'!6"109%& ()-' PHIEYNC 10f - :
10948 () - Y404 f)xed YAOBahinte D TIR9AB 63 I-vias HasrRaliowed Yd Bogih €holBPLTEYNC 101 S, z
109&' () -s*109%& () - F( 109%& ()- S&10%& () - L$109%& ()-3"! 10%& () -

G KL M N\ T bépatek@opdigeEs AG UL IND 38 & 'a(g fradr@ndeOwere premixed, and added to the

emulsion. When the temperature of the mixture reached 38 degrees C, the

preservative was added. The final formulation was then cooled to room temperature.

TABLE HlI
( ) Materials Example 8 Example 9
i Weight % Weight %

Distilled water g.s. g.s.
Ammonium lauryl sulfate 16.80 16.80
Sodium phosphate monobasic 0.30 0.30
Polyquaternium-10 0.25 0.25
Cocodiethanolamide 2.00 2.00
Guar gum 0.22 0.22
Distearyldimonium chioride 0.25 0.25
Dimethicone 0.00 1.00
MQ Resin 2.50 2.50
Acrylates copolymer 1.65 1.65
Fragrance 0.75 0.75 _
Methylchioromethylisothiazolinone 0.07 0.07
and methylisothiazolinone

10

Examples 10-11 Shampoo Formulations

PN
e’

In a suitable vessel, all but 10% of the distilled water and the sodium
phosphate were combined. The ammonium lauryl sulfate was added with mixing.
The resulting solution was heated to 90 degrees C. The remaining portion of distilled
15 water and the Polyquaternium 10 were premixed in a separate container for 1-2
minutes and added to the solution with mixing for an additional 15 minutes. In

separate vessel, the cocadiethanolamide, C20-40 alcohols and distearyldimonium

-29-
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109%Z2&' () - F10%Wefodi1agsl 09Z& () - 109Z&' () - 109%Z&' () - #y109Z&' () - #O#Wﬁﬁébc
10109%Z& () -10%Z& ()-!80y" 10%&' ()-m ~10%& ()-!109%22& ()- MLOYZ& () -] $$$: WBOBH& .
dEbC 10' -

109%Z&' () -%0%& () -#Y109%Z&' () -m 109%Z& () - &109%Z& () - 109%Z& ()-5&&& . ' |' ' dEbC
103109%Z& () -1 Fhipgide vpte melted and added to the solution with mixing. The resulting emulsion
[109%Z&' ()--109%Z& ()-+s10%& ()-0@nt 109&Z& ()-""""""((7){\= 10s109& () -
s&10%& () -! p! ¥YEsdhqn)alioged 10¢@!.( Yhe siioneddQ 1esrDEav@des) a5 Pescribed WIE( \ =
10s10%&' ()-sF10%& ()-sY10%&' ()-YXd0%& ()-3s- 10%& ()- 10%&' ()-+,c,,

-7~ g- dE{\ = 10)Exaopies (1y4) ant@isethicond (0w@ed )n thedoiuiation) waresgde¢d separately to
-109%& ()-9---=...... dE:/ 10

10F: 109&' () - 3rleD9daution-a2 60 UsYreks COLIOVMRIX(NY- VUGEYRhE Jerbel U® ¢f)the emmlsiohOnOr S4/
10 Y10%&' ()-10%& () - 109%& ()-109%6& ()-!#10%-& ()-!'\ #1096 () -
10nD12nR223aB4¢éachBd 38 degrees C, the fragrance and preservative were added. The final

MLO%E () - &10%6&' () - S10%6&" () - 10%6& () -! Oy&1LOURRE () -

109638 () - 3343 faidBitioh whs tHN cobE& rgogm tedipet@i. () - | "109%3& () - !'1"10%

& ()- cl1"10%& ()- \!'1"10% & ()-3; 4X4444444dE:/ 10G

10G7109%&" () -510%&" () - 310%6& () - OLOYKTABEE IV

10968 ()-- 1096 () - 4445A5L555uV7/ 10G

109638 () - 10938 ([) - SETUREMalerpilax () - LU OB ERple) 1
10G5069679777aB7h/ 10GMLO%L () - ! Z%A 0%RR& ' (Weight %
109%5 & () - 10968 | i O V/(VRr I oy
1096& () - #MLO%x = ' s ~ ' 10
103010%& () - 210 - — -
oQium phosphate 0.30 ()
Polyquaternium-10 0.25
Cocadiethanolamide 2.00
C20-40 alcohols 2.00
Distearyldimonium chloride 0.25
Dimethicone 1.00
MQ Resin 2.50
Fragrance 0.75
Methylchloromethylisothiazolinone 0.07
and methylisothiazolinone
Examples 12-13 Shampoo Formulations
10 In a suitable vessel all but 10 weight percent of the distilled water, and the

sodium phosphate monobasic were combined with mixing. The ammonium lauryl
sulfate was added with mixing. The resulting solution was heated to 60 degrees C. In
a small container the remaining 10 weight percent of the distilled water and the
Polyquaternium-10 were combined. The contents of the small container were then

15 added to the above solution as it was heating with mixing for an additional 15 minutes.
In a separate vessel the cocadiethanolamide, guar gum and the distearyldimonium
chloride were combined and melted. Once meited, this mixture was added to the

agueous solution at 60 degrees C with stirring. The silicone MQ resin (same resin as

~30-
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M NaBYNC TABLE V
Materiais Example 12 | Example 13
Weight % Weight %

Distilled water qg.s. a.s.
Ammonium lauryl sulfate 16.80 16.80

C) Sodium phosphate 0.30 0.30
Polyquaternium-10 0.25 0.25
Cocadiethanoclamide 2.00 2.00
Guar gum 0.22 0.22
Distearyldimonium chloride 0.25 0.25
Dimethicone 0.00 1.00
MQ resin 1.00 1.00
fragrance 0.75 0.75
Methylchloromethylisothiazolinone 0.07 0.07
and methylisothiazolinone
Distearyl phthalic acid amide 2.00 2.00

Examples 14-15 Shampoo Formulations

10 In a suitable vessel all but 10 weight percent of the distilled water, and the
f } acrylates C10-30 alkyl acrylate crosspolymer (PEMULEN™ TR-1) were combined with
mixing. The ammonium lauryl sulfate was then added with additional mixing, followed
by the sodium phosphate. In a small container the remaining 10 weight percent of the
distilled water and the Polyquaternium-10 were combined. The contents of the small
15  container were then added to the above solution with mixing for an additional 15
minutes. In a separate vessel the cocadiethanolamide, guar gum, fragrance and the

distearyldimonium chioride were combined and added slowly to the solution and

-31-



10 10G3, ! 10988 ()-! ° UBB& () - 13 MAR 2003
| I Cy)f&L0YBB& ()
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10B 10B 10B3: F109%B&' () - &34&109B&' () - & 2: 109B& () - &&0&109B&' () -. mLOYB& () -. -
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F" 10%& ()-!O0F"109& ()-!FF"10% <: <& () - P%%QQQ[ RIEYNC 10 1010%<& () -
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TZTTTTBUUJ EYNExepies2t-8psrg! dimethiconsf ingluderigndte fonmulatippywere gdded separately
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1 10988 () - 109B& () - 109B& () - 109B&' () - S109B& () - X! XgXXYYeYaBb@ 10

10! 109B& () - 10R@Rfotrhulhiddvib Y NeBRRA throlid MBIy SxafPiBRaling MBYBEed n-abydNBZZ. [ W d

Bb@ 10 10!!°S)G' 109BB& ()-' 109B& ()-$g109B& ()-"109B& () -

01098B&' () - BOYBEinfe wan §4 dadchibetEin @xafhples’ 12-13.)The final formulation was cooled to room

10! 1 &6109B& () - 4109B&' () - 2GLOYBE' () - 0109B& ()--m

109B& () -, ! 109B&pedatire\ \ \\\\\ b@ 10 10! D&s10%uu&' () - 109& ()-110%&' ()-Y
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Materials Example 14 Example 15
Weight % Weight %

Distilled water qg.8. g.5.
Ammonium lauryi sulfate 55.00 55.00
Sodium phosphate 0.30 0.30 ()
Polyquaternium-10 0.20 0.20
Cododiethanolamide 2.00 2.00
Guar gum 0.15 0.15
Distearyldimonium chloride 0.25 0.25
Dimethicone 0.00 0.75
Silicone MQ Resin 2.25 2.25
fragrance 0.75 0.75
Methylchloromethylisothiazolinone 0.07 0.07
and methylisothiazolinone
Acrylates C10-30 alky! acrylate 0.30 0.30
crosspolymer

Example 168 Spray Formulation
10 A spray formulation may be made with the following ingredients: 0.17%
dimethicone copolyol; 0.2% cyclomethicone (pentamer); 0.001octyl salicylate; 0.001% { !
benzophenone-3; 0.001hydrolyzed animal keratin; 0.35% fragrance; 1.0 % MQ resin
(the same type as used in Examples 1-4) and q.s. ethanol (for example 95%). The
SD alcohol and the trimethylsiloxysilicate were combined in an a suitable vessel. The
15 dimethicone copolyol, cyclomethicone, octyl salicylate, benzophenone-3, hydrolyzed

keratin and the fragrance were added to the solution and the resulting mixture was

placed in spray pump bottles.
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heated to 80 degrees. All the materials in Part 2 were combined in a separate vessel

with stirring and heated to 8-0 degrees C. With both parts at 80 degrees C, the Part 1
15  mixture was added to the Part 2 mixture with stirring at 80 degrees C for 10 minutes
and then cooled to 40 degrees C. When the combined mixture was at 40 degrees C,
the ingredients from Part 3 were added and mixed until the entire mixture was
homogeneous. The resuiting mixture was then cooled to room temperature.

Mannequin Volume Test

PN
“aser’

20 It was ascertained that a reliable test was needed to evaluate volume using a
test that correlated more closely with real life results on human heads. The
Mannequin Volume Test was developed to meet this requirement.

Volume on heads of hair is associated with the volume of the total assembly of
hair fibers on the head, not the volume of individual fibers. Depending upon the

25  particular style and the length of the hair, an individual fiber on a head of hair is in
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'Y 10 39 atress are secured together at one end, rather than being individually secured at ()
many thousands of points over an entire head of hair, the hair fibers in a tress cannot
assume a space filling architecture, as on a head of hair, in which individual hairs
support each other, thus creating volume. Volume measurements on tresses,
therefore, would not be expected to be very predictive of volume changes on real
15  heads of hair.
In British Patent 2,297,757 is described a modified procedure of Robbins and
Crawford in which measurements on hair tresses provide the data for analysis. Again,
since there is not really an opportunity for hair fibers in the tress to form the space

filing assemblies of fibers, or styles, found on a head of hair, one would not expect

oid
e

20  results with this method to necessarily correlate with consumers’ experiences on real
heads of hair.
For the laboratory work done on the compositions of this invention, volume
measurements were made on mannequin heads having real human hair secured at
many points over the entire mannequin head. This hair can therefore assume the

25  same types of volume filling configurations formed on human heads. Half-head tests
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hair between the two hair sections. The heads were then treated and dried. All

formulae in this invention were tested against a light conditioner formula. It was
() 10  necessary to use a conditioning formula as a control to eliminate any volume

increases that would occur from the frictional damage that occurs during grooming of
the mannequin head. Tangles or the roughening of the hair surface is a widely
accepted method of increasing hair volume. The technique of teasing the hair has
been used for decades to generate large increases in hair volume. That the control

15 conditioner did not negatively affect hair volume is documented in the following
results. All volume changes measured for the control treatment were positive,
indicating that the volume after treatment was never less than before treatment. (Note

that the volumes before treatment were that of clean hair.)

PRty

) In order to demonstrate that the conditioner contro!l (Exampie A) did not
20  decrease volume, a series of experiments were run to validate the use of a light
conditioner formulation as the control. For the conditioning formulations a composition
made according to Example 1 without the MQ resin was tested against the light
conditioning formulation made in Example A. There was no significant difference in
the results (-4.8% difference with a p-value of 0.27). For the shampoo studies the

25 same logic was used; a composition made according to Example A was tested against
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tangling, the detergent was worked into the hair with a vent brush. The heads were
10 then rinsed under running water set to 38 degrees C (100 degrees F) until the rinse (—)
water was clear. Mannequin heads were washed twice, once with 5 ml of detergent
solution and then again with 2.5 m! of solution. Following washing, the mannequin
hair was detangled with a brush and then combed straight. The hair was then allowed
to dry overnight. The hair on the washed mannequins must be combed as flat as
15 possible so that the intrinsic volume measured at this stage contains minimal
contributions from hair style. In volume experiments, the two sides of the mannequin
heads were treated separately. Each side was first wet with 38 degree C (100 degree
F) water and then treated with 3 m| of either a control or a volume formulation. The
side to which the volume formulation was applied was alternated with each new head }
20 tested. Following application, test formulations were rubbed into the hair for 30
seconds and then rinsed under 38 degrees C (100 degree F) water until rinse water
was clear and a minimum of 60 seconds has elapsed. For experiments in which the
volume formulation was applied and rinsed more than once, all applications were run

on one side consecutively rather than alternating applications on the two sides of the

25 head. For conditioners containing the MQ resin (Examples 1-5), one application was
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(ExampjfgsW@{?‘ 3 (A)a_slhes with the shampoo were performed prior to taking the
volume measurements. For Example 6 only one wash was performed. Apparent
changes on mannequin heads were measured using a Zeiss Kontron image analyzer
5  connected to a Sony XC-77CE miniature CCD video camera module with a 60 mm
Nikon AF Micro-Nikkor lens. The mannequin image was captured by the video
camera, digitized, and areas of each side measured using a program written for this
purpose. Apparent changes in volume were estimated by measuring mannequin
heads after cleaning, treating the heads, and remeasuring. The percent change in
O 10 volume for each side was calculated using the formula:
Change in V4o = 100 X [V, (after) - Vyge (before)l/Vgee (before)
where V. is the apparent volume measured for a particular side of the head, while
before and after refer to the values measured before and after treatment. The percent
volume change for a particular treatment is then represented by the formula
15 AV = AV qament - AVt - 1N determining volume changes for a particular treatment,
measurements were performed on a minimum of 5 heads per experiment. Data for
controi and treatment sides were then evaluated using a paired t test. Results may

o n

also include "p" values as is accepted statistical practice; a p value greater than .05
() indicates that the data is not statistically significant at a 95% confidence level.
hS

20 Volume data was obtained for the formuiations described in Examples 1-15.

The data is listed in Table VII. Note that the date reflects an average of at least 5

evaluations.
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14 29.2 0.007

15 21.1 0.020
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15

The volume increases reported in Table VIl are almost all statistically
significant (p<0.05). The magnitudes of the volume increases, 16.6% - 37.3%,
indicate that the compositions of the current invention are very effective in producing
noticeable increases in hair volume.

Evidence that the observed volume increases came from the MQ resin, MQ-A
and not from the carrier is provided by the resuits of an experiment in which the
conditioning formuta of Example 1 was compared in a mannequin volume test to the
same formula without the MQ resin. Compared to the’ conditioner minus MQ treated
side, a 25% increase in volume was observed for the side treated with the MQ-
containing formula, confirming that volume came from the resin, not from the carrier.

Human Testing

Further support for the volumizing efficacy of the formulas of this invention can
be provided by testing on human subjects. In separate tests, human female subjects

were given test samples of either the volumizing conditioner of Example 1, or the
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shampoo.
The subjects recorded their evaluation of the effect of the test products on hair
5 volume in comparison to their regular hair volume. For the evaluation, they used a
scale of 1 to 5, 1 equaling significantly less volume and 5 equaling significantly more

volume. The data were collected and then analyzed using the Wilcoxon Signed Rank

Test as described in Practical Nonparametric Statistics, 2nd ed., W. J. Conover, John
Wiley and Sons, 1980. The results showed that a significant increase in hair volume
(ﬁ) 10  was provided by both the conditioner and shampoo test products at a 95% confidence
level.
Curl Retention
Three tresses of clean European hair (3.5 g each) were prepared for each
experimental treatment. Prior to treatments the uncurled length (L,) was measured for
15 eachtress Tresses were then wet with water, combed free of snarls, and then
squeezed free of excess water between the thumb and index finger of a gloved hand.
Following this, tresses were hung from the root end and curled with a standard 2.22
cm (7/8 inch) plastic curler, secured with the plastic clip provided with the curler, and
allowed to dry for a minimum of sixteen hours. After drying, the plastic curlers were
20  carefully removed from the tresses, which were then treated with a 2.5% solution of
test MQ resin dissolved in toluene. This solvent was used because it formed a
solution with the MQ resins tested. Test solutions were sprayed onto the tresses
using a Seaquist P22/290 pump that delivered about 0.25 g of solution per actuation.
To ensure uniform application, tresses were sprayed from a distance of 15 cm (6

25  inches). Each tress was sprayed four times in the front and four times in the back,
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Company.

Percent Curl Retention = [L, - L(t))/[L, - L(0)]

retention for each reading was calculated using the following formula:

measurements were recorded at 0, 0.25, 0.5, 1, 2, 3, 4 and 24 hours. Percent curl

where L, is the length of the uncurled hair, L(t) is the length of the hair at time t, and
L(0) is the length of the hair at time zero. Data is shown in Table VIil. Entries are

“percent curl retention”. All MQ resins used were obtained from the Genera! Electric

}/US99/234 66
Dh10% & () - '
Dh10% & () -

Dh10% & ()

TABLE VIl

MQ Resin 15 minutes { 1 hour | 4 hours | 24 hours
50% solution of solid 43.3* 39.8* | 35.07 34.1*
trimethylsiloxysilicate in
cyclomethicone (MQ-B)2¢
trimethylsiloxysilicate 2.2 -6.1 -5.5 -5.1
(MQ-A)*
tetradecyldimethyl- 2.4 2.5 3.6 4.1

1 siloxysilicate (MQ-D)*®
octadecyldimethyi- 24.3* 3.0 3.4 4.5
siloxysilicate (MQ-E)2?
(C16-18jalkyldimethyl- 11.6 8.3 43 4.2
siloxysilicate (MQ-G)***®
C20-24dimethyl- 9.7 2.1 2.0 3.1
siloxysilicate (MQ-F)*®
poly(oxyethylene)dimethyl | 15.9* 16.3* [ 9.7 7.8
-siloxysilicate (MQ-H)*<*

a = Obtained from General Electric Company.
b = Each M unit of polymer is substituted with a long chain alkyl group.

¢ = Each M unit of polymer is substituted with a poly(oxyethylene) group of
from 12-13 oxyethylene units per group.
d = Commerciatl product from General Electric.
e = Described in US Patent Number 5,684,112.
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and quantitatively determine the elemental composition of solid surfaces. The solid

25 surface on which the products were tested was wool. Wool is often used as a
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photoelectrons are then measured by an electron spectrometer. The relationship that
describes this process is: BE = x-ray energy - KE, where KE and BE are the

10 measured kinetic energy and the calculated binding energy of the emitted
photoelectron, respectively. The electron binding energy is characteristic of the
element and electronic subshell from which it is emitted and serve to identify different
elements on solid surfaces. The characteristic peak of the MQ resin was first
determined using the pure substance. The areas of the peaks present on the test

15 sample were used to determine the relative concentrations of the elements in the

- sample surface. For MQ resin deposition, the Si peak shows up in a distinct shape

which helps distinguish MQ resins from other silicones such as dimethicone. The area
under the peak allows for the calculation of the percent Si present. For each sample
tested, 3 replicate wool swatches are prepared. Of the three swatches, 2 are

20  analyzed initially. If there is a large variance in the 2 measurements, a third sample is
run for verification. This process was run on the Examples listed in Table IX. The

values in the column for Amount of deposition column were calculated by dividing the

25

H
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)2 MY [109%& ()- [109%& ()- [10%& ()- [ 109% ()- dhrk dxMARv2g

[ 109%&' ()
[ 109 () -) “widdor21dok0%& ()-! [109& ()-! [10%& ()-! [10%& ( ped/(¢bblz3abe 0%
[10%&' ()-)? MY [10%& ()- [2109%& ()- [10%&' ()- [10%& ()-xNlv4 i
[109&' ()-)? MYl [10%& ()-! [10%& ()- [ 109& ()-! [10%& () a’>vU4 [ 109
[10%&' ()-)? MW [10%& ()- [109& ()- Q[lO%& O}& [ 109&' (
[ 109& ()-)? mpasurFng%t)anlof a[pegingfar WA resin py (vyohswafcilgs/&y@)e_dgpgel\)m
[10% [10%& ()-)? My [10%& ()- _
on 'wool of the trimethyisiloxysilicate resin (MQ-A). These values are, thus, the relative
depositions of the various resins compared to the MQ-A resins.
()
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10%@ & ()- p (10%)& ()-) (109 @7& ()-mvd|[: NA4LO S10%@ &1(3-MARE 24t @
& ()- 10%@ g, @& ()- S10%@& ()-) f10%@& ()-6}1]]:
10%@ & () - agl%)%}@;% 1 10%@ & ()- 10%@ & ()- 10%@ & |() ViEussdhasse
f109%@ & ()-1/~|[: -410@ 99GL0%@ & ()-' s6 10%@ & ()- - 10‘%@ & ()-
s+ 109@ & ()- )&I0Y@& ()- ) ' 10%@ & ()- PbA410@ @0% & & ()- 10% & & () -
“Sy10% &t & () - yNota thatin(Teble0%t0g4esinddenpmirGi@dascMaB” gaye inptaves volume
10% & & ()- | 940%& ()- 10% & & ()- M10% &t & ()- 10% &t & ()-
10% & & ()- withbutsighiflcanib@ive ZHA86ter @ablp-VIdh 10 0ott&sElo(this peHyhlHce, & () -
|, 10% &t & ()- MLO% &t & ()- 109 & & ()-"" O###H#H#H#2Y8+410t & 3: F10% & & () - -
&610% &t & () noné aDbe 84& résins-havinhQi MAQRatip of 2 were observed to provide significant
| +4" 10% & & ()--1)) @10% " & "&&' () - mHH##S\ $$SbA410t & f10%@ & ()- -
10%Q) & () - 1G%@n2’ these Hskid%BNSitte) ordo)atiBE@ s gractort (Zaifa WIQLBD PESAGRBEAMT Ot &t .
)10%(g& ()-. )10%(g& ()-. )10%(9& ()- S 10%(9& ()-10@ 10@ 10@
T OF10%@ &'s( ) voRaireedGp e tHE ¥ ct WA thely M Cgdositbd Mucbititield)(relatil O ¥aesy () - .
)10%y(g& ()-. )10%(g& ()-. )10%(9& () - ?%@6Y3 MW Yo% HWW. ) 10%g(g& () -
) 10%g(9& () - cohb@%(eg& o%rwt&h%ﬁ@&rééned PifRUB(siSky6iicate MO (resh (Which
) 10%g(g& () - b%%%% Yg% % Z>wWW. ) 10% (. )10%(g& ()-. )10%(g& ()-1.
) 10%9(9& () - also)vﬂé%%b(s@x&eél }c have) f SEHifban{ ddte¥We Qnér%tef’/m&@m&ﬂ@%mw
)10%(9& ()-. )10%(g& ()-. )10%(g& ()-5W Ov! 9 (. )10%(9& ()-

prowde significant volume but, unlike the MQ-A resin, exhibited adhesive character.

Because of its adhesive character the MQ-B resin is expected to suffer from the same

@

10  deficiencies as conventional fixative polymers.

Examples 16 and 17

Examples 16 and 17 were made using for each example: 16.80 % ammonium
lauryl sulfate; 0.30 sodium phosphate monobasic; 0.26% Polyquaternium-10; 2.00%
cocodiethanolamide; 0.22% guar gum; 0.25% distearyldimonium chloride; 0.50%
15 disteryl phthalic acid amide; 1.76% sodium cumene sulfonate; 0.75% fragrance;
0.07% preservative (KATHON CG) in addition to the amounts of ingredients shown in
Table X. The distilied water was used in an amount to make 100% (q.s.). Note that

MQ-A is the same MQ-A described in earlier examples

{)
TABLE X
| Ingredient Ex. 16 Ex. 17
MQ resin (MQ-A) 0.75 0.60
Dimethicone 1.00 2.00
ACULYN 22 0.90 0.90
ACULYN 33 0.84 0.84
distilled water q.S. qQ.S.

20

In a suitable vessel all but 10% of the distilled water and the sodium phosphate were
combined, mixed for 10 minutes and heated to 50 degrees C. The ACULYN® 22

acrylates material, ACULYN® 33 acrylates copolymer, and the ammonium laury!
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) 10%g( g& ()-(3/(9/@/@/@/@/@4-wv\z/j )1;)%;;(9&' ()-5WF Ov! % . )10%(g& ()-. .13 MAR 2603
dOYG0& ()-. ) 10%(9& () - YBRRBBAMHWT. ) 10%g( 9§,
WA ()= ) 10v%(0& ()-. ) 10%(g& (}-. ) 10% SETes

) 10%g(9& () -
) 10%(g& () -
) 10%g(g& () -
) 109g(9& () -

) 10%(g& () -.

) 10%(g& () -
) 10%(g& () -
) 109g(9& () -
) 10%g(9& () -

10

15

WVBREEENN. W, ) 10%9(9& ()-. )10%(9& ()-. )10%(9& ()-.
. ) 10%( g& () -5W Ov! %) &$&) &* &E&R&S&MMIWW . ) 10%g( 9&' () -.
sulf@tegNensadded3t\Mheduastd!( the)ptD8eR in&eéged.to 7.0 using 50% sodium
S&T&Q&MEr &S &EN2WW. ) 10%g( 9&' () -5WI Ov! %9 (. ) 10%(g& ()-.
. Hydexgiegand the ingrddiéfmé gre Mixe&RESQINSHET. . THel S (ny &urignes.

- )10%(g& ()-. )10%(g& ()-. )10%(g& ()-. )10%(g& () -.

SUkERats Wavdded andlioigd gstil uniform) ThReH8A then dydareaeE0d&'6(0)6.5
using 50% citric acid The remaining portion of the distilled water and the
Polyquaternium-10 were premixed for 1-2 minutes and added to the vessel. Ina
separate vessel the cocadiethanolamide, guar gum and distearyldimonium chioride
were combined and heated to 50 degrees C with mixing. This was added to the main
vessel with mixing. In a separate contained the distearyl phthalic acid amide was
melted at 45-50 degrees C and then added to the vessel with mixing. The silicone MQ
resin was added to the vessel and mixed for 15 minutes. The dimethicone was added
to the vesse! and mixed for 15 minutes. The vessel was then allowed to begin
cooling. When the temperature of the mixture reached 40 degrees C, the fragrance

was added. After continued cooling, the preservative was added below 38 degrees C.

The final formulation was cooled to room temperature.
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gigzgggg 8 ) 10%g( g& 8 5WI Ov! ‘Zg&&&&&&&r ROWWT. ) 10%g( g& ()-. 13 MR 2003
%(9 9& ()-5W 0v!%. )10%(9& ()-

) T0%( g& ()WM | )10%(g& ()-5WF Ov! % . )10%(ge& () FCTUSI23466

) 10%9(g& ()-. )10%5;(9&' ()-. )10%(g& () - &&E&E&&E&L XWWWT . )10%5;(9&' ()-5Wr Ov!.
) 10%( 9& ()-. ) 10%(g& ()-% )10%(g& ()-. )10%(g& ()-. )10%(g& ()-

) 10%g( g& () - && ' ' "WHNTWSLLAMEDSS') 10%g(9& ()-. )10%(g& ()--.

)10%g(g& ()--. )10%(g& ()--. )10%(g& ()-5WF OvI %' """ ' & *'r R2WW.

) 10%g( g&' () - .1.) 10%g¢adhizing hajyr tOEogRo$)icrbetimmisingdan effeOidg (egdun} of an MQ
)10%g(g& ()-*' 0" A F K L'U|-wWW. )10%(g& ()-5WF Ov! % . )10%(g& ()-.

) 10%g( g& () - .redin @v@orgfid b . ) 10%(g& ()-U\']'~' n's' x' gGMWT. ) 10%g(g& () -

R* RS

l
(M'-8i-01),(M?-8i-012),(SiOs1):
| |

R® R’
Formula IA
10 wherein:
M' and M? are each independently from the group consisting of
L) (a) hydrogen,
(b) phenyl,
(¢) phenethyl,
15  (d) a polyether of Formula ll:
-H,C - (CH,), - (O-CH(R™)-CH,), - (OCH,-CH,),-OR"*
Formula ll

where n is a number from 1-20 and the -(CH,)~ chain may optionally contain 1
or 2 unsaturations: u and v are Integers each independently selected from O-
20 20, provided that u +v > 1; R"is selected from C1-C20 alkyl; and R" is
{ ) selected from the group consisting of H, -CH; and -C(O)CH,); and
(e) C1-C24 branched and unbranched hydrocarbons optionally substituted by a
halogen substituted C1-C3 hydrocarbon radical; and
wherein (x + y)/z is a number in the range of 0.5 and 1.5, and the values for R*, R®, R®,
25 R’ x,y, 2z M and M? are selected to so that the MQ resin is a liquid having a viscosity

of 1.0 x 10° - 1 x 10° centipoise.

—47~



) 10%(g& ()-. ) 10%(g& ()-. ) 10%(g& ()-. )10%(g& ()-. ) 1098 By -LT3

) 10%g( 9& () i ns il TVZSWW. ) 10%(. ) 10%(g& ()-. )10%(g& ()=
)10%;1(8&'Eg-"?"}‘?{b'd}"gs(g\é()-. ))10cyg?é&'%)-5€\§rgow(%/¢'")"'ggng( TIUS99/23466,
)10%y(g& ()-. )10%(g& ()-. )10%(g& ()-5WF Ov!I99-. )10%(g& ()-. )
)10%(g& ()-'" """ T I-wWI. ) 10%g(g& ()-5WE Ov!% . )10%g(g& ()-.

) 10%g( g&' () - .2.) 10%éadiosion apdddigg gRCla)m 1 'whetdin thewdfpoyifioV/e(ap&alpeus
) 10%(g& ()-. )10%(g& ()-. )10%g(g& ()-. )10%(9& ()-. )10%(g& ()-.
) 10%g( g& () - ' besed bfarpooV7. ) 10%g(. ) 10%g(0& ()-. ) 10%(9& ()-.
)10%;1(9&: O)-. )10%(g& ()-. )10%(g& ()-5WF Ov! 99 ( (((S(+(/(r RRwWT.
)10%g(9& ()-. )10%g(9& ()-. )10%(9& ()-5Wr

3. A composition according to Claim 1 wherein the composition is an aqueous

5 based conditioner.

4. A composition according to Claim 1 wherein the composition is a spray.

5. A composition according to Claim 1 wherein the composition is a rinse.
10

6. A composition according to Claim 1 comprising

(a) from 0.01 - 15 percent by weight, based on the total weight of the
composition, of an MQ resin of Formula IA; and
(b) from 85 - 99.99 percent by weight, based on the total weight of the
15 composition, of a hair care carrier selected from the group comprising shampoos,

conditioners, sprays, and rinses.

7. A composition according to Claim 1 wherein the viscosity of the MQ resin is in
the range of 1.5 x 10° - 1 x 10° centipoise.

20
8 A composition according to Claim 1 wherein the viscosity of the MQ resin is in

the range of 1000 - 100,000 centipoise,

9. A composition according to Claim 1 wherein the viscosity of the MQ resin is in

25  the range of 1,000-50,000 centipoise.
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OuIo%-. ) 1090(g8 ()-. )1090(ge ()-/ (4B QLM CC1- T ) 109( k3 MBIy

ov! ¢ g %(g& ()-.

) 10%g( g& ()-¢ d(&%‘% (g( h( |?t XoMT. ) 10%( g& () - BWF Ov! . )1ocy ( JETYS52123466

) 10%9( 9& () - %_)10%9(9 ()-. )10%(9& ()-. )10%(9& () -

) 10%(9& ()-i (j ((CCC((jI*WwWW ) 10%(0& ()-. )10%(0& ()-. )10%31(9&' ()-

)10%(9& ()-. )10%(9& ()-SWI Ov!I 9% (((((((mBW . )10%(9& ()-.

)10%g(g& ()-. )10%g(g& ()-5SWIF Ov!%. )10%(9& ()-. )107©(9&'()‘(((((((Z?VWV

. )1, )10%(dg® () AWWW@CCO)@U@@@'&'"( J whelelrotg (M@ resin hag 4 6oeuWR/R!) -

) 100g( g& () - (((((((((|[NA4. 109109109 y' +Z1090& ()-m y=$y10% & ()- yS>v.

10% & ()- yS>v 10% & ()-R'y X>10% & ()-_(()e))*e*|[: NAd. 10 ynlO%>& ()- y

GLO%G& () - y109%<& () - ¥-109%G& () - y#: 10%¢& () - L(

100668 () -5e*%, =, P. , , | [RAOMD,DNSFEIL0%GE () - y310%G& ()- y& 1098 () -

YE&Y1096>& ()- y  109>& ()-( ylO%>& ()-,;-0-W----}]=NA4. 10 P , 10%& () - RP
R3

10%

Formula IB
where R? is selected from the same group as M' ; R and R® are each independently

10 selected from the same group as defined for R* ; and x'/z' is a number in the range of

0.5-1.5.
@)
11. A composition according to Claim 1 wherein M' and M? are each independently
selected from the group consisting of C1-C23 branched and unbranched alky!.
15
12. A composition according to Claim 11 wherein M', M2, R* R® R® and R’ are
each methyl.
- 13. A composition according to Claim 10 wherein R? is selected from the group
20  consisting of C1-C23 branched and unbranched alkyl.
()

14. A composition according to Claim 13 wherein R', R?, and R® are each methyl.

15. A composition according to Claim 1 wherein (x+y)/z = 1.

25

16. A composition according to Claim 10 wherein x'fz' = 1.

17. A composition according to Claim 14 wherein x'/z' = 1,
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, 1096¢>& ()-RP , 109%¢& () - R y& 10%¢& () - (10% X> & () - ( 13 MAR 2603

YEGLOWKE' () et & omrimiicr hL, 4P | 10%& ()-RP , 10%G& ()-R P, 109K @
L1098 () - RIS (VR Do eGHAP | 10%& ()-R P | 10%<§§T 59%4‘“
10968 () -RP . 10%¢& ()-R P, 109%& () - R - - - - CeE+4P |, 109%¢G-& (

L1098 ()-RP . 109%¢& ()-RP , 109%¢& ()-R -P , 109%¢& () - RP 10%<>&'() R .
.Z....dC+AP , 109%>& ( y210% & ()-R "10%& ()- , 10% & ()- &Z10% & ()-P
,109%>& ()-R .RI//////Cl| obU4P |, 1940%t& ()-10(-10(10( &910% & () -

710% & ()~ YSMEOU & Edmp &aaeq%gbre)n G B VAl CBiees a xatve.

1006 % f & ()-10°r" - 10" r"10 r" 0%r" & ()- 3"10%r" & ()- 10%r" & ()-
81 9%40% & () - k44444415 [ : bU4P | xm MLO9BA & ()- MLOY ()- GLOYBA & () -
“H1098@ ()- O#10984 & ()- 10984 & ()- 15<5z55556|[:bUAP , $ 10984 & ()-

109B% 3& () - M 0% & éanﬂ%sﬁ%%ac@br@n' Y% %]rrg%c%/(ripﬁ'siﬁ 0.1-7.5 of the MQ resin.

3109 ()-66\664778|| P, ,.F" 18Wf&' ()- Y&RIDWI&T& ()- Y&10% $ & () -
%&109%84 & () #1084 & ()- F9% 109894 & ()-8888888 99vU4P , FOf 10% & ()-

10% & () - y#lO% & ()-3 @O0% & ()-10% 109 10% F: 10%?/0{ & ()-999:1::~;|[:vUAP

Laone s 0728 DAL len acghhih Blam 1§18 Rd 0 20 bEiNE MG resn

&3. 10% & ()- S, 10% & ()- &3(#10%& ()-<=&=w===T>|[: NAAP , 10 F"10% %' & ()-
CF" 10994 & () - 23 10997¢ ()- 3 10% %\ & ()- #1094 & ()-

p
L0068 () - T @I MR o AD. B, (o AGIA %407 PAIEN il )
()

10 22 A composition according to Claim 19 comprising 0.2-2.5% of the MQ resin.

23. A composition according to Claim 18 additionally comprising 0.1-2.0% of a

conditioning agent

15 24. A composition according to Claim 2 additionally comprising 4.00-60.00% of a
detersive surfactant, selected from the group consisting of at least one anionic
detergent selected from the group consisting of Cq - C4 alky! sulfates, Cg - Cy5 alky!
ethenoxy ether sulfates containing 1 - 5 ethenoxy groups in the molecule, C,, - Cyg
acyl isethionates, C,, - C,y alkyl sulfonates, Cy, - Cy alkylene sulfonates, and mixtures

20  thereof; and optionally at least one of:

(i) 0.10-5.00 percent of an anionic hydrotropic, C, - C, alkyl
benzene sulfonate or Cs - Cq alkyl sulfate;

(i) 0.10-15.00 percent of an amphoteric surfactant selected
from the group consisting of C, - Cyg alkyl betaines, C; - Cyg alkyt

25 sulfobetaines, C; - C4 alkylamido C, - C, alky! betaines, Cq - Cyg

~50-



Lk #10% g g & ()-910% 10% 10%4 " Y: 1094 & ()- 71094 & () - 31RAR U3
1109894 & () BI[:bU3P .! ,%0%b & ()-- f 10%r" & () ‘&'()-
Y 10(Vr"‘&"§$%€ﬁ§ %1 & ()- #10%"& ()-9BBBCDD*E| [ : bU3P | qugf%"“
T0% . & ()= Y. 1006 1" & ()- @Y(Y40% & (). Y"LIT0% " & (). S10% 1™ & ()-

P AN () -* EEEEEEF' FFVUAP || , @OY%S( &8’ () - FSHEL0YRS8(&&' ()-9

109&8( &&' () -10"r" 10 r dlky@&midd C, k- Clafyirstifébetgines, C, 0G s alkyl amphoacetates, Cq
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least one cationic surfactant.

27. A composition according to Claim 26 wherein the at least one cationic
15 surfactant is selected from the group consisting of cationic surfactants containing

amino or quaternary ammonium hydrophilic moieties.

) 28. A composition according to Claim 27 wherein the at least one cationic

A

surfactant is selected from the group consisting of compositions of formula

20 (ROR")(R')(R®)N*'---X, where R is hydrogen, an aliphatic group of 1-22 carbon
atoms, or an aromatic, aryl or alkylaryl group having 12-22 carbon atoms; R""is an
aliphatic group having from 1-22 carbon atoms; R'? and R" are each independently
selected from the group consisting of alky! groups having 1-3 carbon atoms; and X is
an anion selected from the group consisting of halogen, acetate, phosphate, nitrate

25  and alkylsulfate radicals.
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