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HAI'R STYLI NG AGENTS AND COVPCSI TI ONS CONTAI NI NG N TPos
HYDROPHOBI C HAI R STYLI NG POLYMERS

TEGHNI CAL FIELD 5 The pr.esent invention relates to hair care
cBnposi ti oW 92/21319 contajning a hair-styling pol yner conponBRT/U393/04359
aqueous car - : rier. The present invention further relates to
rinse-off hair - care conpositions containing an aqueous carrier and a
conbi nati on : of a hair styling conﬂOnent and a hair conditioning
conponent. 10 BACKGROUND OF THE | NVENTI ON

In washing, drying and styl ir@%n%’r‘?t Ghﬂi;E’NT§fféﬂg BOMPOSFTTORS WONSAINING  are

desired. Firstly, and nost Vi ous @6 one
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TECHNICAL FIELD
5 The present invention relates to hair care compositions
containing a hair styling polymer component and an aqueous car-
rier. The present invention further relates to rinse-off hair
care compositions containing an aqueous carrier and a combination
of a hair styling component and a hair conditioning component.
10 BACKGROUND OF THE INVENTION
In washing, drying and styling one’s hair several end resuits
are desired. Firstly, and most obviously, one desires that the
hair be thoroughly cleaned. Most desirable is a hair care process
which maintains the look and feel of clean hair between hair
15 washings. Also in the cleaning and styling process, one desires
hair conditioning providing ease of combing, relief from static
electricity, manageability, and soft hair feel. Generally, these
benefits are provided by a separate, rinse-off hair conditioning
product. By "rinse-off" what is meant is that the product is
20- applied to the hair (typically wet hair) and then rinsed off with
water prior to drying the hair (or allowing the hair to air dry).
Finally, one desires a hair care process or product that
provides hair styling benefits, especially hair style achievement
and hold. The desire to have hair retain a particular shape is
25 widely held. Such style retention is generally accomplished by
either of two routes: bermanent chemical alteration or temporary
alteration of hair style and shape. A temporary alteration is one
which can be removed by water or by shampooing. Temporary style
- alteration has generally been accomplished by means of the appli-
30 cation of a third separate composition or compositions to dampened
hair after shampooing and/or conditioning. The materials used to
provide setting benefits have generally been resins or gums and
have been applied in the form of mousses, gels, lotions, or
sprays. This approach presents several significant drawbacks to
35 the user. It requires a separate step fol1owing shampooing and
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whi'®th maintains the 1 ook and feel of clean hair between hair 15

washings. Also in the cleaning and styling process, one desires

haig condi tionin ovi di ng ease of conbing, relief fromstatic
efectricityV Mﬁég%bl lity, and soft hair-feel. Generally, thggglus9z/o4359
benefits are provi ded by a separate, rinse-off hair conditioning

product. By "rinse-off" what is nmeant is that the product is 20

applied to the hair (typically wet hair) and th;n rinsed off with

water prior to drying the hair (or allowing thehair to air dry).

Finally, one desi res faleignfe'is BA5o0% ShyRRIighotftbn. In addiLH Ipfce

hai r styling benefit & espec
The desire to have heler Sﬂéteah%]da‘ﬁaﬁml"éﬁ!ﬁ bysrasie mafepials whjchesot Hig) an the

SUCP style ret e”t i Ohrhdﬁ' OtHReh vl Yer&ceé'metbﬁ‘sﬁdcky or stiff ﬁtbheipmfcit%n and
routes: permanent chgmi.ca ration_or r.at on of
hair style and shape' t‘L’rfg @F Ele"FéT'ya"t'gl gﬁ;oﬁg’ *éth("‘t fu'FE*\/\/FEIF hcr?%%n of
renoved by water or the stbdnpg)cnongosff.emporary style alteration has
general |y been acconpl i Sf‘l?deyd ?'Qﬁleo‘ctt; h @R&Je' haitd carecaéohlﬁ?kﬁfwl?s T icH

separate composition or conposi ons $
shanpooi ng and/ or ccﬂf&ﬁ’ﬁ'%ﬁﬁh‘@ Stlrh@gnh%'@fﬂﬁ? §°u§'@d“§%¥' without the,hpif tending

setting benefits haV@ Fesrratlicky tb@'e@tfﬁSIalﬁﬁerorapﬁlmt%‘rd It is aNsyeaddideible
applied in the formg

approach presents seVePﬁ?v‘gFe‘iq’f"l gﬁrrﬁ carppaqﬁggbqgéoflba%gan be Eé %grm %F hair

requires a sepHrate ¥t ep rfmlsefn/ﬁfn@ashaqmsn@oandhat can prov1de hair styling
benefits without causing the hair to feel sticky or stiff after
application. It is further desirable to provide hair care compo-
sitions providing such hair étyling benefits which can also
condition the hair in a single composition.

15 Hair care compositions which meet these objects have, in
fact, been provided. Specifically, rinse-off hair care composi-
tions that can style and/or condition the hair are described in
U.S. Application Serial Numbers 07/551,118, 07,551,119, and
07/551,120, all filed July 16, 1990 by Bolich, Norton, and

20 Russell. These patent applications describe hair care composi-
tions having a gel-like rheology based upon hydrophobically
modified water soluble polymers and can contain hair styling
polymers, including silicone macromer-containing hair styling
polymers which both condition and style the hair. These compo-

25 sitions can also contain separate hair conditioning ingredients.
The silicone macromer-containing polymers, as well as other
rinse-off hair care compositions containing them, are also de-
scribed in U.S. Application Serial Numbers 07/505,755, filed April
6, 1990 by Bolich and Torgerson and 07/505,760, filed April 6,

30 1990, by Torgerson, Bolich, and Garbe. '

The compositions described in these patent applications can
provide excellent hair styling and conditioning performance. The
silicone macromer-containing polymer which is essential to these
compositions, however, unfortunately is complex to manufacture and

35
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-2t conditioning to apply the styling conposition. In addition, since
the style hold is provided by resin materials which set-up on the

haizr, the hair_tends to feel stlcky or stiff after application_and
i% difficuMOPH2Iyle the hair without further applicati onpﬁr’gs”’“‘!-’ﬁg

styling conposition. It is desirable to provide hair care
conposi tions which provide hair styling benefits to the user w thout
the hair tending to feel sticky or stiff after application. It is
al so desirable to provide hair care conp55|t|ons that can be applied
to the hair 10 n v a
styling laenef{g?ﬁ éé 3 qﬁ}ﬁg%ﬂf%yrpd%g'%§%§h£#¢2 tﬂ%ﬂ TIrC?{&IHEQCHpqgmeﬁ} hét
after appl i catqoohamlmgusslﬁmﬂehmcram uaitise to provide hal r care
conpo- U.S. Patent 4,963,348, Bolich and Torgerson, issued October
16, 1990, discloses "~ hair styling agents and composi;ions
5 containing the same wherein the hair styling agents disclosed are

certain adhesive copolymers in a volatile, water-insoluble
diluent. The copolymers that are discussed comprise a mixture of
relatively hydrophilic monomers that form high glass transition
temperature (Tg) homopolymers and less hydrophilic monomers that

10 form 1lower Tg homopolymers. Exemplary hydrophilic, high
Tg-forming monomers are identified as acrylate and methacrylate
amides. It would be desirable to provide hair styling agents
which do not require incorporation of the relatively hydrophilic
acrylate and methacrylate .amide monomers, which can make the

15 polymers hygroscopic and sticky to the touch upon application to
the hair.

An object of this invention, therefore, is to provide
aqueous-base hair care compositions that can provide hair styling
benefits without causing the hair to become excessively sticky or

20 stiff and not requiring the use of either the relatively expénsive
silicone macromer-containing hair styling polymers or the incor-
poration of hydrophilic monomers into the hair styling polymer.
It is especially desirable to provide such compositions which can

_ be applied to the hair in the form of a rinse-off formulation, and

25 which also can include separate hair conditioning ingredients.

These and other objects as may be apparent can be obtained by
the invention described as follows.

A1l percentages reported herein are by weight of the total
composition and all ratios reported herein are weight ratios,

30 unless otherwise specifically indicated.

* SUMMARY OF THE INVENTION

It has now been found that water-insoluble hair styling
polymers consisting essentially of hydrophobic monomer units can
fulfill the above objects when admixed with a water-insoluble

35 diluent and delivered to the hair via an agueous carrier. Pre-

viously, it was believed that it was necessary to incorporate

0l
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si t'i ons provi di ng such hair styling benefits which can al so condi tion

the hair in a single conposition. 15 Hair care conpositions which
neet thes have, fact, been provided. I fi.cal
rTﬁse- of f ﬁ’"‘?pk@g@ conposi - tions ' that can style andﬁg&)&gﬁ%ﬁ%%”n
the hair are described in U S. Application Serial Nunmbers

07/ 551, 118, 07,551,119, and 07/551, 120, all filed July 16, 1990 by
Bolich, Norton, and 20 Russell. These patent applications describe hair
care conposi - tions having a gel-1ike rheol ogy based upon

hydr ophobi cal 1y H&Bﬁii'] Fer&m%érer n3fd Uks Pl ?@? ymer2hg W189”§Lﬁ'f%f@!‘tr
styling polynﬁ¥s I cone nacro -contain

styling - pol ynee gmﬂhls@hsmﬁh‘“&&nﬂl"t tearefoce 9prod é’aﬂﬁétﬂi\m pe wgnce,
conpo- 25 Siti onﬁhemalahalp%mymntﬁldmsmaaam hakdtee ool ulshe d@luent in an
I ngredients. he si Ilcone nmacroner-contai ning potyners, as well as
ot her rinse- oH"eﬂg? carnies- conpositions containing them are also de-

scribed in U S.5Applicat Thus,Sthé giresentbéneenttorsoRlabes toi hatr Atyling agents,
6,.1990 by Bolich a”QndT gggatéoﬂa@“afp/c@% Z&?@osfﬂwﬁg &Wt‘a'inﬁvg 8hem, whé Q.

‘by Torgerson, Bolich osi tions “descrj
t hese. patent appli CQH chié"c&ﬁ'h“g age“br%‘?ﬂpd'és@c?e%%ﬁ?pq?b"?' Sy4 rntjlsaﬂwe
condi ti oni ng perforrmame styTing polymer with caneovatdleewateentmsodubie pﬁnyetw.

which is essenti al f‘ét hﬁggggnso]ub]go%gsgw%a pQW}er-ei\eréﬂ?f higtel¥eds

conpl ex to manufactu
10 tially of hydrophobic monomer units. These compositions are

particularly useful for application to the hair in the form of a
rinse-off hair care composition comprising the hair styling agent
and an aqueous carrier providing a gel or gel-like rheology
(héreafter, co11ectivé1y "gel-1ike rheology"). The use of the

15 hydrophobic, water-insoluble polymers hereof surprisingly has been

- found to be able to provide excellent hair styling performance
without causing the hair to become excessively sticky or stiff.

More particularly, the present invention relates to hair

styling agents comprising:

20 (a) a water-insoluble hair styling polymer consisting
essentially of monomer units derived from polymerizable,
hydrophobic monomers, said polymer having a weight
average molecular weight of at least about 10,000~and a
solubility in water at 25°C of about 0.1% or less,

25 calculated on a water plus polymer weight basis;

(b) a water-insoluble volatile diluent for said hair styling
polymer, said diluent having a boiling point, at atmos-
pheric pressure, of .less than about 300°C and a solu-
bility in water at 25°C of 0.2% or less, calculated on a

30 water plus diluent weight basis;

wherein the weight ratio of said hair styling polymer to said

volatile diluent is from about 1:100 to about 5:1.

The present invention encompasses hair care compositions,

especially rinse-off hair care compositions, comprising from about

35 0.1% to about 50% of a hair styling agent as described immediately

above and an aqueous carrier suitable for applying the hair
-m~§ty]ing agent to the hair. The precise level of the aqueous
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.can be significantly nore expensive than hair styling polynmers not

containing silicone macroner units. U S. Patent 4,963, 348,
Bol.i ch and_To rson, issued Cctober 16, °1990, di scl '
styling aﬂ@rézgg”éﬂd conpositions 5 - containing the sane &ﬁgﬁéﬁﬁ%g’
hair styling agents disclosed are . certain adhesive copolyners in
a_ volatile, water-insoluble di luent. The copolyners that are

di scussed conprise a m xture of rel ativel.y hydrophilic nononers that
formhigh glass transition tenperature Zfbj honopol ynmers and | ess

Eig:rgpgirlyi Chggpggﬁriilatmg' #I)grwt EPItTeal W fong B9 it NRMRAYUEEE @r delivering
the hair styling agent to the hair. Generally, it will constitute
from about 50% to about 99.9%, by weight, of the composition.
Preferably, the aqueous carrier comprises water in combination

5 - with other ingredients which can provide a thick, or viscous,
rheology. Particularly preferred are gel-like rheologies. It is
also preferred to include in the compositions one or more haif
conditioning agents, such conditioning agents typically being used
at levels of from about 0.01% to about 10% by weight of the

10 composition.

The present invention also relates to a method for providing
style hold to hair, said method comprising applying to hair
(preferably wet hair that has been shampooed and rinsed) an
effective amount of a hair styling composition, or a hair styling

15 and conditioning composition, of the present invention to provide
style hold benefits or, in the case of a hair styling and condi-
tioning composition, an effective amount to provide style hold and
hair conditioning benefits. The hair can then be dried and styled
directly or subsequent to rinsing. Generally, from about 1 g to

20 about 20 g of the composition are applied.

DETAILED DESCRIPTION OF THE INVENTION

The essential components, as well as various preferred and
optional components, of the present invention are described below.
The method of use of the present invention is also described

25 below.

Hair Styling Agent

The hair styling agent of the present invention comprises a
‘mixture of a water-insoluble, hydrophobic hair styling polymer and
a water-insoluble, volatile diluent.

30 The hair styling agent generally should have a hair styling
polymef to volatile solvent weight ratio of from about 1:100 to
about 5:1, preferably from about 1:10 to about 1:1, more prefer-
ably from about 1:8 to about 2:3.

A. Hair Styling Polymer
35 The hydrophobic, water-insoluble hair styling polymers hereof
- consist essentially of monomer units derived from polymerizable

e mem e == s —hydrophobic monomers. By "hydrophobic monomer" what is meant is a
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Tg-form' ng nononers are identified as acrylate and nethacryl ate

am des. It would be desirable to provide hair styling agents whi ch
do pot requ rporation of the relatively. hydrophilic acr

arfd net hacbﬁg#’gl i de nononers, whichh can nake the 15 ¥r‘é’f'
hygroscopi ¢ and sticky to the touch upon application to the halr

An object of this invention, therefore, is to provide agueous- base
hair care conpositions that can provide hair styling benefits

wi t hout causing the hair to beconme excessively sticky or 20 stiff and

not requiring the usgQhyél ttP\ t th?nr 1ﬁgh%ﬁ&¥%%p%%hv?‘ke monomels,| GAPfRs a

macr onmer - cont ai ni ng hair st ll‘bg i ncor - poration of
hydr ophi |l i ¢ nononers Waﬁﬁb"t“ﬁé] Prh@PW\)ﬂ‘grpol ynmer . It is especially

desirable to provide SUCfoCOTmQEHin@BﬁxWé"CboFmr what ike meanti ad tthat hehe
hair in the form of a Li nse- of f

al
i ncl ude separat e hai rPd¥PRT PED A err'VtHngﬂ 1é‘nf‘§per 3t 25°C O#C%élgzez}‘r‘deBt‘féf
obj ects as may ke appmileutatedrorbe wdienipled polymer weighthbasisventSodubility" for

described as foll ows. ‘purposes _ hereof A'cbrpe%hgﬁd# ages th€ P Hak FiklmSE dﬁk@nﬁ‘a‘%m’ of

wei ght of the total n£)5|t|on rat1os reported herein are
wei ght ratios, 30 . PQ]M'F%"S§“6 hé?ﬂm‘%‘ésgb’écﬂf‘l watery t|"n(fPl'i'&t%ds‘ﬂ“t"’" that is

SUMVARY OF THE | NVENTubhtantially clear |fo [theé nskedbege, fasind wedl understood to

wat er -i nsol ubl e hair ol umers consisting essentially of
hydrophob| C nonomner t}%%’é ":&gned in th J"y'

10 The hair styling polymer preferably has a glass transition
temperature, Tg, (i.e., the temperature at which the polymer
changes from a brittle vitreous state to a plastic state) of at
least about -20°C, preferably between about 0°C and about 80°C,
and most preferably between about 20°C and about 60°C. Tg can be

15 determined by differential scanning calorimetry.

The hair styling polymers consist essentially of the monomer
units derived from the hydrophobic monomers. By "consist essen-
tially of" is meant that the polymers can contain other monomer
units which are not hydrophobic, however the polymer must remain

20 - water-insolublie as defined above. Additionally, the polymers
hereof do not contain silicone macromer units and do not contain
substantial levels (no more than about 5% by weight of the poiy-
mer, preferably no more than about 1%, more preferably zero or
essentially zero percent) of amide-containing monomer units.

25 The hair styling polymers of the present invention will have
a weight average molecular weight of at least about 10,000. The
molecular weight will generally be less than about 5,000,000,
although higher molecular weights are not intended to be excluded.
Prgferab]y. the weight average molecular weight will be from about

30 30,000 to about 5,000,000, more preferably at least about 50,000,
even more preferably at least about 75,000. The weight average
molecular weight is preferably less than about 200,000, more
preferably less than about 150,000. Weight average molecular

- weight, for purposes hereof, can be measured by methods known in

35 the art suitable for determining molecular weight of the sample to

be analyzed, for example size exclusion chromatography utilizing
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fulTill the above obj ects when adm xed with a water-insol uble 35 di | uent

and delivered to the hair via an aqueous carrier. Pre- viously, it
was; believqﬁ 3& [l was necessary to incorporate
-3 9 gédﬁlf i c monomer units into the polymer to provll,(c']remssa A ent

pol ymer substantivity and therefore good hair styling perfornmance,
when the polynmer is delivered via a water-insoluble diluent in an

aqueous carrier. 5 Thus, the present Lnyqntion relates to hair
styling agents, and aqueous base hair care conpositions containing
them wherein - CORumApdreSs¥es "gF 30EN0E0HRB | FPSarystY6isQPHPORitRer equiva-
wat er -i nsol ubl e hair styling polynmer wth a volatile, water-insol uble
di | uent . The waeRk PeHhedi ubl e hair styling pol yner hereof consists
essen- . Suitable hydrophobic monomers include acrylic or methacrylic

acid esters of C,-C;, alcohols, such as methanol, ethanol, 1-pro-
5 panol, 2-propanol, 1l-butanol, 2Fmethy1-l-propan01, 1-pentanol,
2-pentanol, 3-pentanol, 2-methyl-1-butanol, 1-methyl-1-butanol, 3-
methyl-1-butanol, 1-methyl-1-pentanol, 2-methyl-1-pentanol,
3-methyl-1-pentanol, t-butanol, cyclohexanol, neodecanol, 2-ethyl-
1-butanol, 3-heptanol, benzyl alcohol, 2-octanol, 6-methyl-1-

10 heptanol, 2-ethyl-l-hexanol, 3,5-dimethyl-1-hexanol, 3,5,5-tri-
methyl-1-hexanol, 1-decanol, and the 1like, the alcohols having
from about 1-18 carbon atoms with the average number of carbon
atoms being from about 4-12; styrene; polystyrene macromer; vinyl
acetate; vinyl chloride; vinylidene chloride; vinyl propionate;

15 alpha-methylstyrene; t-butylstyrene; butadiene; cyclohexadiene;
ethylene; propylene; vinyi toluene; and methoxy ethyl meth-
acrylate. The polymers hereof can be homopolymers of such hydro-
phobic monomers or can be co-, ter-, etc. polymers of hydrophobic
monomers.

20 Preferred monomers include n-butyl methacrylate, isobutyl
methacrylate, 2-ethylhexyl methacrylate, methyl methacrylate,
t-butylacrylate, t-butylmethyacrylate, and mixtures thereof.
Especially preferred are homopolymers of t-butylacrylate. '

The polymers hereof can be made by conventional

25 polymreization techniques well known in the art including, for

example, free radical polymerization.
B. Volatile Diluent

The hair styling agent hereof additionally comprises a
water-insoluble, volatile diluent in which the hair styling

30 -polymer is admixed. Thus, the hair styling polymer should be
soluble or dispersible in the diluent.

The volatile diluent has a boiling point, at atmospheric
- pressure, of less than about 300°C, preferably from about 100°C to
about 300°C, and-a solubility in water at 25°C of 0.2% or less,

35 preferably about C.1% or less, on a water plus volatile diluent
weight basis.
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10 tially of hydrophobic nononmer units. These conpositions are
particularly useful for application to the hair in the formof a

ri nse- of f T conposition conprising the hair styling a nd
ah aqueousl%?g#&alr’%pr oviding a gel or gel-like rheol ogy 'gﬁ?%fsé’ﬁf%é?g?

collectively "gel-like rheol ogy"). The use of the 15 hydr ophobi c,

wat er - i nsol ubl e pol ymers hereof surprisingly has been found to be
able to provide excellent hair styling perfor magce : wi t hout causing
the hair to become excessively sticky or stiff. Mor e
particularly, the presenfrhﬁ.;nvsmwa BRIRRES LA fin the préverti REndebidhs
conprising: 20 . (a a water-insoluble hair ﬁéél |{jg qHol yrreli,
consi sting include” bydeacarbgnsy SSteehonthelhi ¢ aTkydr iaJEehgisomsilicon
pol yﬂ'eri zabl e, derivatives, hmldr Qﬁilmb'ie@ rehepaos. s, Prafalrpol Ener th%ivigg?ra
wei ght- ver ' ast about 10,

and a ettge I’u%ﬁ%ﬁtéﬁoﬁoﬁwv?/a? Fé? Wﬁb%rgérnr ]%2',"40 ‘about 0.1% or

| ess, 25 5 calfbelhydeetashons max de ¢ither pdirgight opibyarcheds¢hain and

(b) a water-insol ubl ﬁajﬁ‘?:loﬁﬁ.ilnefmml BEdtit 1@toSadht A, pAEfErabIY from about 12 to
pol ymer, said diluent

pheric pressure, of F%%“s%v!tlggr?%ﬁ 3 !talt’ggﬁ{oglr ’%abpgéfda‘;jms’tsﬁiﬁ@b]e hydrocarbons are
bility in water at 28¢eane] Cdedec@né,%odecedess Lridedanel andachiahugssmhereo_f. Also
Lol 1) ot B AP orsenes such a2 UEAEIhd Yl tocit o
about 1:100 tol@bout 5:1Useful alkyl alcohols can be saturated or unsaturated and
branched or straight chain. Suitable alkyl alcohols include, for
example, linalool and decyl alcohol.
The volatile silicon derivatives useful in the compositions
of the present invention include cyclic and linear polydiaikyl-
15 si]oxanes,' and silanes.
The number of silicon atoms in the cyclic silicones is
preferably from about 3 to about 7, more preferably about 3 to

about 5. The general formula for such cyclic silicones is:
0 | ~[31-0n
R,

wherein R; and R, are independently selected from C; to Cg alkyl,
aryl or alkylaryl and wherein n=3-7.

25 The linear polyorgano siloxanes have from about 2 to 7
silicon atoms and have the general formula:
R, R« ~Rg

l
R,-Si-0—Si-0—Si-R,
| | l
30 Ry  _Rs __!nRs
wherein R;, R,, Ry, Ry, Rs, Rg, R;, and Ry can independently be
saturated or unsaturated C,-C, alkyl, aryl, alkyl aryl, hydroxy-
alkyl, amino #lkyl or alkyl siloxy, and n = 1-7.

35 Silane compounds have the general formula:
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The present invention enconpasses hair care conpositions, especially
rinse-of f hair care conpositions, conprising fromabout 35 0.1%to
abo.ut 50% Wo?z&?:i:& styling agent- as described i nmedi atel y USPea539 2Nd
ah aqueous carrier suitable for applying the hair styrlng agent to
the hair. The precise level of the aqueous

- 5- carrier is not critical so long as it is adequate for delivering
the hair styling agent' to the hair. Generally,_ gt wll constitute

from about 50% to about 99.9% by wei ght, of the conposition.

Preferably, the aqueous carrier gQNR,3S r¢(g,n) conbination 5 W th
ot her ingredients which.¢can pr V|dmm D ﬁﬁ)“ﬁ&? (R

Particul arly prefer r ¥WRETEIR 2|’k 3y h i &an ”?‘{EPFgéje"ﬂy be, §%le6$%q9 TPl
to include in the co&p@slﬂhyfhs argé, caﬂkyfotaeyhahydroxy alkyl and alkylsiloxy.

Silicones of the above type, both cyclic and linear, are

5 offered by Dow Corning Corporation, Dow Corning 344, 345 and 200

fluids, Uniop Carbide, Silicone 7202 and Silicone 7158, and
Stauffer Chemical, SWS-03314.

The linear volatile silicones. generally have viscosities of
less than about 5 centistokes at 25°C while the cyclic materials

10 - have viscosities less than about 10 centistokes.

A description of volatile silicones is found in Todd and
Byers, "Volatile Silicone Fluids for Cosmetics", Cosmetics and
Toiletries, Vol. 91, January, 1976, pp 27-32, and also in Silicon
Compobnds, pages 253-295, distributed by Petrarch Chemicals, both

15 of which are incorporated herein by reference.

Useful esters include, for example, methyl alkanoates such as
the C,-C,, alkanoates (e.g., methyl decanoate), di(C,-C;)alkyl
adipates (e.g., diethyl adipate, diisopropyl adipate), Cz-Cy,
alkyl acetates (e.g., octyl acetate), and benzoates (e. g , butyl

20 benzoate).

Useful ethers include di(C.-C,) alkyl ethers, especially the
di(Cs-Cq) alkyl ethers such as dipentyl ether and dihexyl ether.

Especialiy_preferred are mixtures of volatile silicones with
ester, ether and/or hydrocarbon diluents, particularly mixtures of

25 silicones and esters {e.g., diisopropyl adipate). The weight
ratio of silicone to the other diluent(s) will generally be about
1:10 to about 10:1.

Optionally, water-insoluble, non-volatile diluents can be

inciuded in the hair styling agent. Non-volatile diluents may be

30  used, for exaﬁple, to help to dissolve the hair styling polymer.
Preferred non-volatile diluents include liquid alcohols and liquid
faity acids such as isocetyl alcohol, oleyl alcohol, oleic acid,
and isostearic acid.

In order to form the hair styling agent, the hair styling

35 polymer  is admixed with the volatile diluent preferably in a
weight ratio of from about 1:100 to about 5:1, more preferably
s e .- from about 1:10 to about 1:1, and most preferably from about 1:8
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condi ti oni ng agents, such conditioning agents typically being used at
| evel s of fromabout 0.01%to about 10% by wei ght of the 10 conposi tion.

Thea presentyh@¥ySisien also relates to a nethod for providi ng per/usosiodssd

hdld to hair, "said method conprising applylng to hair (preferably wet
hai r that has been shanpooed and rinsed) an effective anmount of a
hair styling conposition, or a hair styling 15 and condi ti oni ng

conposi tion, of the present invention to provigg .. style hold benefits
or, in the case of a hair styling and condi- . tioning conposition, an

effective amount to P6 Oatigke 2ty! e Thel ﬂaﬂndst hn d4ehts Cﬂﬂﬂﬂdl RpaVeNGin average
benefits. The hair can t.h

subsequent to rinsinf ﬁ%l‘ﬁ?’f‘?}erf?% r&'ﬂo “ﬁ stBofB {e@boﬁlcrfﬁs’gp&fecrﬁe
conposi tion are appl abiy from about 1 micron to aboDETZﬂ IEOraESCRPFTICe GRza HEn

I NVENTI ON be e amﬁnse@d df;@memﬁémds FRowelih ffe \PE MR erfgpd
and opti onal conpgnents, 1‘r resent invention are describ

bel ow. The ne?’FRﬂtﬂ‘Bf°PG§%ﬂoF"$Wécﬂ?Yesent invention is also

descri bed 25 bel ow. Hair Care Com sitidmisr Styling Agent

e eof a0 ik AEBHE° bl hEY R SRR pfreot wim Hpibats
wat er - i nsol ubl e, vol aqmnresenfmmabo@o 0.1% to ab‘bhé hg.r b%‘tykilwyag!é'ntthe hair
general |y shoul d havgtyaihgi fgenty heFébf, preferably from about 0.2% to about 30%,
10 more preferably from about 0.5% to about 15%, and an aqueous
carrier suitable for applying the hair styling agent to the hair.
In general, the hair care compositions will have a hair styling
'polymer to volatile diluent weight ratio as previously described.
The aqueous carrier will typically be present in the composition
15 at levels of from about 50% to about 99.9%, preferably from about

70% to about 99%, more preferably from about 85% to about 99%.

The hair care compositions are of at least two phases: at
least one phase being the hair styling agent and at least one
phase being the aqueous carrier, The term "aqueous carrier

20 suitable for applying the hair styling agent to hair" as used
herein, means water or one or more compatible water-based vehicles
which are suitable for administration to the hair of a human or
lower animal. The term “compatible", as used herein, means that
the components of the carrier are capable of being comminglied with

25 the hair styling agent of the present invention, and with each
other, in a manner such that there is no interaction which would
substantially inhibit the ability of the hair styling polymers to
provide temporary set hold to hair under ordinary use situations.
These carriers must, of course, be of sufficiently low toxicity to

30 render them suitable for administration to the hair of the human

' or lower animal to which they are being applied.

Other phases which do not form a part of the hair styling
agent or the aqueous carrier may also be present. Types of these
phases are exemplified below. For purposes herein, ingredients -

35 which are soluble in water or interact in water with other
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polynmer to volatile solvent weight ratio of fromabout 1:100 to

about 5:1, preferably fromabout 1:10 to about 1:1, nore prefer-

ally from apgub/siafe t 0 about 2: 3. A. Hair Styling Pol ygper,ud92/04359
The hydrophobic, water-insoluble hair styling polyners hereof

consi st essentially of nononer units derived from pol yneri zabl e

hydr ophobi ¢ monomers. By "hydrophobic monomer” what is nmeant is a

- 6- nononer that, upon polynerization w i{hJike nononers, forns a -
wat er -i nsol ubl e hormpol yImer . By "wat er-insol ubl e" poI ymer what
is meant is that theingredients to form a gel or create a gel-like rheology or which

10

15

20

25

30

35

“ﬁﬁ?ﬁ‘ti‘ii:ﬁﬁi“ﬂl i

otherwise reduce or inhibit separation of (i.e., stabilize)
water-insoluble ingredients in the composition are part of the
aqueous carrier, including multiple function components which meet
the above criteria.

Carriers suitable for applying the styling agents such as
shampoos and cream rinse conditioner to hair are well known in the
art; their selection can be made without difficulty by a person
skilled in the art.

The aqueous carriers used herein include water and may also
include other fluids in addition to water and other carrier
components used in hair care compositions. The styling agent
components should be insoluble in the the carrier fluid system,
whether the carrier fluid is just water or a mixture of water and
other fluid. Suitable carrier fluids for use in the present
invention, in addition to water, include lower alcohols (C,-C,
alcohols, preferably C,-C, alcohols such as ethanol and isopro-
panol) and mixtures of lower alcohols. Preferred solvents include

. water, ethanol, and mixtures thereof. When water-lower alcohol
‘mixtures are used, the water:lower alcohol weight ratio is typi-

cally in the range of from about 20:1 to about 1:2; most prefer-
ably, water is. the primary solvent in the carrier and alcohol
solvent levels are below about 20%, preferably essentially zero,
by weight of the composition.

The carrier may include thickening materials to increase
viscosity of the composition. Preferred materials that can be
used are gel vehicle materials. In essence, these materials form
a gel network, in combination with the water or other carrier
fluid. The gel vehicle comprises two essential components: a
lipid or lipid-like vehicle material and a cationic surfactant
vehicle material. A variety of suitable cationic surfactant
materials are described in detail below. The cationic surfactant
can also provide separate hair conditioning benefits. Gel-type
vehicles are generally described in the following documents, all-
incorporated by reference herein: Barry, "The Self Bodying Action



pol ymer has a solubility in water at 25[err]C of about 0.1%or less, 5
cal cul ated on a water plus polymer weight basis. "Solubility" for

purposes hegr responds to the maxi mum concentration of

t Aat can dﬁ@§$/329{9n water to forma solution that is gﬂtuﬁgé‘ié?%
clear to the nakéd eye, as is well understood to those skilled in the
art. 10 The hair styling polyner preferably has a glass transition

tenperature, Tg, (i.e., the tenperature at Whl(i the pol yner changes
froma brittle vitreous state to a plastic stat )" of at | east about

-20 G preferably beppage gpadt ngh?'iﬁ]& S6¢h u 08 c?p[ﬁ"lﬂt@/(:etyl AI@cm%WDSféa
preferably between about_ 20 errf and about o0 err %‘ (q 8&1' g

det er m ned by dl ffer B f c ..... I b L. & 1nCE 8 91 9 h aﬁagr et a]
styling polyners constid SQ$S-®OHy'Eh|g| D(cnfonthﬁ ATRpDEvE methy 1 ammann uh SBrabeni desyGeto-

fromthe hydrophobic, '}gfm&ﬁ:ogﬁg M"'&Q@Séuﬁﬁ sﬁﬁ%‘?? Inf'hgenc‘a' B#'dua%rnir? EREH

that the polyners cah co
hydr ophobi c, hoB\everL%mhboIW_QﬁsﬁﬂﬂehmmLﬁaﬁ&es_ﬁh%lﬁ?@r@a 44971);

defined above. Addhﬁd qmlr Yoet e, m.lew&_fys of Systeher eaftaslmgotce@mcabgm
silicone macroner 6@8 q.o not hn] Fba nti aé I evel S f
nore than about 5% b ér etgstaany p&'l 0 ?)‘fléf'%r

t han about 1% nore QngoedeﬂﬂdyImrﬁagr Science 6355&2& i(3872).zero percent) of
am de- contai ni ng mMONONET ¢Nide§. v&ﬁcles s, M2y, mT:G?pJ}%\:E oﬂ%y“' %r@oi o gwe

present invention will have 1g
| east about 101000. Tike veh1c1e matena]s, hereafter referred to colTectively as

"lipid vehicle materials”, which are essentially water-insoluble,
and contain hydrophobic and hydrophilic moieties. Lipid vehicle
materials include naturally or synthetically-derived acids, acid
derivatives, alcohols, esters, ethers, ketones, and amides with
15 carbon chains of from about 12 fo about 22, preferably from about
16 to about 18, carbon atoms in length. Fatty alcohols and fatty

esters are preferred; fatty alcohols are particularly preferred.
Lipid vehicle materials among those useful herein are dis-
closed in Bailey’s Industrial 0i1 and Fat Products, (3rd edition,
20 D. Swern, ed., 1979), incorporated by reference herein. Fatty
alcohols included among those useful herein are disclosed in the
following documents, all incorporated by reference herein: U.S.
Patent 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent
4,165,369, Watanabe, et al., issued August 21, 1979; U.S. Patent
25 4,269,824, Villamarin, et al., issued May 26, 1981; British
' Specification 1,532,585, published November 15, 1978; and Fuku-
shima, et al., "The Effect of Cetostearyl Alcohol in Cosmetic
Emulsions”, 98 Cosmetics & Toiletries 89-112 (1983). Fatty esters
included among those useful herein are disclosed in U.S. Patent
30 3,341,465, Kaufman, et él., issued September 12, 1976 (incor-

porated by reference herein).

Jod

Preferred esters for use herein include cetyl paimitate and
glycerylmonostearate. Cetyl alcohol and stearyl alcohol are
preferred alcohols. A particularly preferred 1lipid vehicle

35 material is comprised of a mixture of cetyl alcohol and stearyl
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nDIécuIar wei ght will generally be less than about 5,000, 000,
al t hough hi gher nol ecul ar weights are not intended to be excl uded.

Preferably, ight average mol ecul ar weight will be from
30,000 to ea‘gé’g’ts’%%%o,ooo, more preferably at |east about 50, , 9284359

even nore preferably at |east about 75,000. The weight average

nod ecul ar weight is preferably |ess than about 200,000, nore

preferably |less "than about 150, 000. Wi ghg _average nol ecul ar

wei ght, for purposes hereof, can be neasured by nethods known in 35 t he

art suitable for det@ledndlngoftdiashy afronciabbit CH5%t ke 2aBOP €65%0 (by weight of
?Q?' yzed, for exanpl ;34 ,48) B LERIOD &M PREQRaPNY utilizing
~ If gel vehicle materials are included in the compositions of
the present invention, the 1lipid vehicle material 1is generally
5 present at from about 0.1% to about 10.0% of the composition, and
the cationic surfactant vehicle material is generally present at
from about 0.5% to about 5.0% of the composition.

Water-soluble polymeric thickeners can also be used to
thicken conditioner compositions and stabilize insoluble com-

10 ponents. These include natural polysaccharides such as guar gum,
xanthan gum and locust bean gun.

Nonionic water-soluble cellulose ethers are preferred
polymers that can be employed in hair care compositions. Widely
used, commercially-available nonionic. celluliose ethers include

15 methyl cellulose, hydroxy propyl methyl cellulose, hydroxyethyl
cellulose, hydroxypropyl cellulose and ethyl hydroxyethyl
cellulose. |

Preferred carrier vehicles for use in the compositions of the
present invention include hydrophobically-modified nonionic water

20 soluble polymer (preferably the nonionic water-soluble polymer is
' hydroxyethyl cellulose), in combination with certain surfactants
and solvents, as described in detail in the following patent
applications, each of which is incorporated herein by reference:

U.S. Serial Nos. 07/551,118, 07/551,119, and 07/551,120, all filed

25 July 16, 1990, by Bolich, Norton, and Russell. These systems
provide a gel-like rheology without necessarily being gels in the
technical sense. By “"hydrophobically modified nonionic water-
soluble polymer" is meant a nonionic water-soluble polymer which

has been modified by the substitution with a sufficient amount of

30 hydrophobic groups to make the polymer less soluble in water. By
"water-soluble" what is meant is the polymer or salt, thereof,
constituting the polymer backbone of the thickener should be
sufficiently soluble such that it forms a substantially clear
solution when dissolved in water at a level of 1%, by weight of

35 the solution, at 25°C. Hence, the polymer backbone of the primary
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col um pore sizes of 10[err], 10[err], and 10[err] angstrons, or other

equi va- | ent net hod. Sui t abl e hydr ophobi ¢ nononers

i nal ude acryhigssAR1gEL hacrylic acid esters of (Jerr]- C;@Hdsg /04359
al cohol' s, such as nethanol et hanol, 1-pro- 5 panol, 2-pro F

1- but anol 2- met hyl - 1- propanol 1- pent anol , 2- pent anol

3= pent anol , 2-nmet hyl-1-butanol, 1-nethyl-1-butanol, 3-

met hyl -1 - but anol . 1-nmet hyl -1 - pent anol , -2rqret hyl - 1- pent anol ,

3-net hyl.- 1- pent anol, t-butanol, cycl ohexanol, neodecanol, 2-ethyl -
1- but anol, 3-hept anolthiblesmayl cahccﬁeolessénneﬂhylohny GwatErhydtuble 1@olymer. The

hept anol, 2-ethyl-1- t h xa

met hyl - | - hexanol , J&gg%%i Qe % FE tiM:f he aF{:rkﬁlv r?' 5“%1’ a]ky] A%
about 1-18 car bon at @TOURS 2nd t X tHves ageren@rrbe’fmeoeuegrraemfn hydrophobm csnbstrtu-
bei ng from about 4-1Z%joaton RRE: pA H\Stﬁ%ﬁﬁtﬁuengﬁﬁﬂﬂ%e Nbﬁ%bout 0. IO%aﬁ@ta%B@t

| chl d I hi t
A1 pha- et hyl st yrBene; 1- ﬂf{;‘fneipgé’weae they harklGfle Payetrhackbonse, More gene-
et hyl ene; propyl ene; m]hy,l thel natrie; ofahgdrophihbicy pettiph tethlydrophobic portion of
acrylate. The pol ymerﬁi ?ﬂér q@nﬁq,q‘ Ql?ﬂRpr AR Sab&;tf §H5&1 1hydro-

phobi ¢ nononers or can phobi c
nononers. 20 Pre”fé'r“F'é@T %rﬁ'@ﬁ@'@ceﬁ ﬁGFG'UethenﬂEﬁt% “%@W&crcﬂhﬂése

i sobut yl met h@thd*ﬁta;ﬁd wi?ﬁbﬂdb@é%ums”&'bhaﬂfﬂtkéﬁﬁtg ha®# hodre composi-
ST ate, g tiohtt LIEE Yor! Sppls "L EUMACHILEL g, Efier, tssuea
t-butylacryl ate. December 10 1985, teaching a hair conditioner comprising a
suspension system which consists of one of glucan gum, guar gum,
and hydroxyethyicellulose; and U.S. Patent 4,581,230, Grollier et
al., issued April 8, 1986, which teaches cosmetic compositions for
15 treating hair which comprise as thickening agents hydroxyethyl-
cellulose, or water-soluble vegetable thickening agents, such as
guar gum, each incorporated herein by reference.
Certain cellulose ethers have been disclosed in U.S. Patent
4,228,277, Landoll, issued October 14, 1980, incorporated herein
20 by reference, which are relatively Tow molecular weight but which
are capable of producing highly viscous aqueous solutions in
practical concentrations. These materials are nonionic cellulose
ethers having a sufficient degree of nonionic substitution se-
lected from the group consisting of methyl, hydroxyethyl, and
25 hydroxypropyl to cause them to be water-soluble and which are
further substituted with a hydrocarbon radical having from about
10 to 24 carbon atoms in an amount between about 0.2 weight
percent and the amount which renders said cellulose ether less
than 1%, by weight, soluble in water. The cellulose ether to be
30 modified is preferably one of low to medium molecular weight;
i.e., less than about 800,000 and preferably between about 20,000
and 700,000 (about 75 to 2500 D.P.). _
Any nonionic water-soluble celiulose ether can be employed as
the cellulose ether substrate. Thus, e.g., hydroxyethyl cellu-
35 lose, hydroxypropyl cellulose, methyl cellulose, hydroxypropyl
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The pol ynmers her eof can be made by conventional 25

pol ynrei zati-on techni ques well known in the art including, for

exanpl e, pol ymeri zati on. . B. Volatile Dil

The hair sWﬂ@ﬁa{gent hereof additionally conprises a ' “EIHUS”’MSS‘)
wat er-i nsol uble, volatile diluent in which the hair styling 30 pol ymer
I s adm xed. Thus, the hair styling polyner should be sol ubl e or
di spersible in the diluent. The vokatile diluent has a boiling
point, at atnospheric pressure, of | ess t han about 300[err] C,

preferably from abOUﬁletjr@Q[‘ééTﬂuﬁ:oié) ethyl hﬁﬁ@ﬁ}etspﬂ[@mmseandna methii Iyt y
in water at 25[err] C,of 2% or refe aglyjﬁbo ut 1% or | ess,

on a water plus vol aFT‘T’%’ thy uéﬁlc]“?"se canvag ghé) "‘89& 8 %flount ‘of Fonidhie:
substituent such as methyl, hydroxyethy] or hydroxypropyl is

taught not to be critical so long as there is an amount sufficient
5 to assure that the ether is water-soluble.

The preferred cellulose ether substrate is hydroxyethyl
cellulose (HEC) of about 50,000 to 700,000 molecular weight.
Hydroxyethyl cellulose of this molecular weight level is the most
hydrophilic of the materials contemp]ated. It can thus be modi-

10 fied to a greater extent than can other water-soluble cellulose
ether substrates before insolubility is achieved. Accordingly,
control of the modification process and control of the properties
of the modified product can be more precise with this substrate.

The long chain alkyl modifier can be attached to the cellu-

15 lose ether substrate via an ether, ester or urethane linkage. The
ether linkage is preferred.

Although the materials taught in Landoll are referred to as
being "long chain alkyl group modified", it will be recognized
that except in the case where modification is effected with an

20 alkyl halide, the modifier is not a simple long chain alkyl group.
The group is actually an alphahydroxyalkyl radical in the case of
an epoxide, a urethane radical in the case of an isocyanate, or an
acyl radical in the case of an acid or acyl chloride. - Nonethe-
less, the terminology “long chain alkyl group” is used since the

25 size and effect of the hydrocarbon portion of the modifying
molecule completely obscure any noticeable effect from the con-
necting group. Properties are not significantly different from
those of the product modified with the simple long chain alkyl
group.

30 . " One commercially available material which meets these
requirements is NATROSOL PLUS Grade 430, hydrophobically modified
hydroxyethyicellulose available from Aqualon Company, Wilmington,
Delaware. This material has a C;, alkyl substitution of about
0.5% to about 0.9% by weight. The hydroxyethyl molar substitution

35 for this material is from about 2.8 to about 3.2. The average
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-8 - The volatile diluents useful in the present conpositions
I ncl ude hydrocarbons, esters, ethers, alkyl alcohols, silicon

derivativ m xtures thereof. Preferred are the

ef her, al E@Pg&?ﬁgﬂ and hydrocarbon fluids. 5 The ﬁ%;rlgécggr/%gﬁ?s
may be ei t her stralght or branched chain and may contain from about
10 to about 16, preferably from about 12 to about 16 carbon atons.
Exanpl es of suitable hydrocarbons are d ane, dodecane, decene,
tridecane and m xtures thereof. Also ul are the terpenes such as
orange and |enon terﬁ?@&ﬁarlq\mght forusﬁrfe‘“ wa?érji%'lub%w&mlﬁ]&s%” Sﬁor
saturated or unsaturated and Qr _straight chain. Suitab

al kyl al cohol s incl J@dification is appreximately 3094098t and decyl al cohol .
‘The volatile silicon dervmahows;;ruﬂﬁfruh initetrﬁle] ofrasd tiypesis sold midetrhs:he

na st anes. " ey NATROSK, ' OO ICSP rla bR Y AuaThn CERRERY,

is pr ef dr abl Wﬂnmgtammnelmare atibus matenbale hps of éﬁabﬂkﬂbﬂmﬂsﬂt’(ﬂm'

about 5. The generalgef @rglaBobiOT0.50% NtoC ¥BAUC 0504%,CBPEReilght. The hydroxyethy!
molar substitution for this material is from about 2.3 to about
3.3. The average molecular weight for the water-soluble cellulose
prior to modification is approximately 700,000.

10 These modified cellulose ethers have been disclosed for use
in a variety of composition types. Landoll (’277) teaches the use
of these materials in shampoo formulations. Hercules trade
literature teaches the use of these materials in shampoos. U.S.
Patent 4,683,004, Goddard, issued July 28, 1987, discloses the use

15 of these materials in mousse compositions for the hair.

These materials can be used with certain secondary thickening
materials to provide a gel-like rheology. '

One category of secondary thickening material is a water-
soluble polymeric material, having a molecular weight greater than

20 about 20,000. By "water-soluble polymeric thickening material” is
meant that the material will form substantially a clear solution
in water at a 1% concentration at 25°C and the material will

- increase the viscosity of the water. Examples of water=soluble
polymers which are desirably used as the additional thickening

25 component in the present vehicle systems, include hydroxyethyl-
cellulose, hydroxypropyl cellulose, hydroxypropyl methylcellulose,
polyethylene glycol, polyacrylamide, polyacrylic acid, polyvinyl
alcohol, polyvinyl pyrrolidone K-120, dextrans, for example
Dextran purified crude Grade 2P, available from D&0 Chemicals,

30 carboxymethylcellulose, plant exudates such as acacia, ghatti, and
tragacanth, seaweed extracts such as sodium alginate, propylene
glycol alginate, sodium carrageenan, and Ucare JR-polymer (a
cationic modified hydroxyethyl cellulose available from Union
Carbide). Preferred as the additional thickener for the present

35
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[err] wherein Rlerr] and Rlerr] are independently selected from
Cerr] to (Jerr] alkyl, aryl or alkylaryl and wherein n=3-7. 25

The |inea ano siloxanes have from about 2 to
si'licon at mgg}ﬁég{?gve the general fornul a: PCT/US92/04359

[err] - wherein Rerr], R2, R3, Rerr], Rerr], R6, Rerr], and Rerr]
can i ndependently be : saturated or unsaturated Cerr]-Cerr] alkyl,
aryl, alkyl aryl, hydroxy- al kyl , am n_olfll_kyl or alkyl siloxy, and n
= 1-7. 35 Si | ane conpounds have the géneral fornula:

vehicle systems are natural polysaccharide materials. Examples of

such materials are guar gum, locust bean gum, and xanthan gum.

Also preferred as the additional thickener in the present composi-

tions is hydroxyethylcellulose having a molecular weight of about
5 700,000.

' When such systems are used to thicken the present composi-
tions, from about 0.3% to about 5.0%, preferably from about 0.4%
to about 3.0%, of the hydrophobically modified hydroxyethyl cel-
Julose is utilized with from about 0.3% to about 5.0%, preferably

10 from about 0.4% to about 3.0%, of the water-soluble polymeric
material. '

An alternative secondary thickening material for the hydro-

phobically modified hydroxyethyl cellulose is a water-soluble

. surfactant having a molecular weight of less than about 20,000.

15 By "water-soluble surfactant” is meant surfactant materials which
" form substantially clear, isotropic solutions when dissolved in
water at 0.2 weight percent at 25°C.
Essentially any water-soluble surfactant material which meets
these requirements will work in the present invention. However,
20 the following materials have been found to be particularly pre-
ferred: cetyl betaine, ammonium lauryl sulfate, ammonium laureth
sulfate, cetyl trimethyl ammonium chloride, and mixtures thereof.
When such systems are used to thicken the present compo-
sitions, from about 0.1% to about 10.0%, preferably from about
25 0.2% to about 5.0%, of the hydrophobically-modified hydroxyethyl
cellulose is generally utilized with from about 0.02% to about
0.30%, preferably from about 0.05% to about 0.30%, most preferably
from about 0.05% to about 0.20%, of the water-soluble surfactant.
The water-soluble surfactant Tevel is kept low because . higher
30 levels of water-soluble surfactants interfere with the hydropho-
‘bically-modified hydroxyethyl cellulose thickener and produce
compositions with much less desirable rheologies.
The preferred secondary thickening material for the hydro-
phobically-modified hydroxyethyl cellulose is a water-insoluble
35 surfactant having a molecular weight of less than about 20,000.

g
H

This Sheet Has Been Replaced

TS




-9-

Si (R[err])'(RQ) (Rlerr]) (R4) wher ei n

Rlerr], R2Z, R3, and Rl err] can independently be selected from

err]-C , aryl, alkyl aryl, hydroxy al kyl and al k I,
gi;l [ conese‘gﬁ%ﬁ%ﬁﬁove type, both cyclic and linear, are 5 ¥H6‘f‘%¥%435%y
Dow Cor ni ng Cor poration, Dow Corning 344, 345 and 200 fluids, Union
Carbide, Silicone 7202 and Silicone 7158, and St auf fer Chem cal,
SW5- 03314, '

viscosities of _ ut \
cyclic materials 10 gy wRa¥p. isahiblel Isepraciantt Npd AbMtl AFFEEHINL ShRkeSials

A description of vo
"Volatile Silicone

Vol . 91, January,

R

I ncorporated herein by r

The linear volatile sLI*&qnes general ly have
| ess than about 5 centistokes at 25[err]C while the

| atii]e silicopnes is found.in Todd and . Byers,
HINIERS 39 ROt oB: Fhlastant GIforaae dadtropic solgffbiy whea
19diGsoyed27n Waterannd grieater thén 0. 2 oveight percéidnpb 2546,

erence’

exanpl e, net hyl5 al kaMRe4s edhesechrequirements whd ofankr Jincyiher |Praseinctiveat ion,
(e.g., nethyl decanogdwever divatérGabalubik cationic surfactant materials are pre-
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ferred. The following nonexclusive materials are suitable:
stearamide diethanolamine (stearamide DEA), cocoamide methanol-
amine (cocoamide MEA), dimethyl stearamine oxide, glyceryl mono-
oleate, sucrose stearate, PEG-2 stearamine, Ceteth-2, a poly-
ethylene glycol ether of cetyl aicohol of the formula CH;-
(CH;),4-CH,-(OCH,CH, )p-OH, where n has an average value of 2
(commercially available under the trade name Brij 56 from ICI
Americas), glycerol stearate citrate, dihydrogenated tallow
dimethyl ammonium chloride, Poloxamer 181, a polyoxyethylene,
polyoxypropylene block polymer of the formula
HO-(CH,-CH,-O)X(?H-CHZ—O)y(CHz-CHzo)zH;

CH,

wherein on average x = 3, y = 30 and z = 3 (commercially available
from BASF Wyandotte under the trade name Pluronic L-61),
hydrogenated tallow dimethyl betaine, and hydrogenated tallow
amide DEA. | |

When such systems are used to thicken the present composi-
tions, from about 0.1% to about 10.0%, preferably from about 0.2%
to about 5.0%, of the hydrophobically-modified hydroxyethyl cel-
Tulose is generally utilized with from about 0.02% to about 10.0%,
preferably from about 0.05% to about 3.0%, most preferably from
about 0.05% to about 2.0%, of the water-insoluble surfactant.

Cationic surfactants useful in carrier systems of the
compositions of the present invention, including the gel vehicle
systems as well as hydrophobically modified cellulose vehicle
systems, contain amino or quaternary ammonium hydrophilic moieties
which are positively charged when dissolved in the aqueous
composition of the present invention. Cationic surfactants among
those useful herein are disclosed in the following documents, all



adiﬂ'pat es (e.g., diethyl adipate, diisopropyl adipate), {err]-Cerr]
al kyl acetates'(e.g., octyl acetate), and benzoates (e.g., butyl 20

benzoate). Useful - ethers include di (C5- C[err]) a
edpeci al | yWRE2B1 i (qerr]-c8) alkyl ethers such as di pwﬁ@e’?ﬁ@*‘and

di hexyl et her. Especially preferred are m xtures of volatile
silicones with ester, ether and/or hydrocarbon diluents,
particularly m xtures of 25 silicones an_d gs_ters (e.qg., diisopropyl
adi pate). The wei ght ratio of silicone™fo the other diluent(s) wll

general |y be about mcorpoﬂatl@ gﬁ;@%nég herein: McCutcheoﬂ%tlmHﬁaers &

wat er -i nsol ubl e, non-vol ati |l ents the hair
styling agent. Non- v?ﬁ%t"ﬂ?’étsdll L 95‘@ SBY the u'g‘edg uﬁd‘?’qéﬂ g"m‘ﬁﬂ'y)

hel p to di ssol ve t heSdimiartst yati nal .polSgrace Active Aymfterréblermrﬁhemistwl and
di | uents include |iqyj ngroggg/ho*lé:w ok 'ﬂl‘ﬂhﬁsmence Puﬁﬁsgﬂéré‘c'l‘éigsqf@ aFatent

| socetyl al cohol, oley el c ‘ostearic
In order to fordnt he3ﬂa5|5|659§t’yﬂﬂrfg‘”agéﬁ¥9d Navembar r3:s19845nk: 535Patentrﬁ)|9§m78

I's adm ]>§e]9| W tg theLu@hdin,! et #l.| usidlied Meeémbierdo, 1975 ay.s. patenwaa,gbe 461,
LS oo S5 Vg 4,0 gl M SSELEUEL B 5. patehd T,
Bolich, Jr., issued June 7, 1983.
Quaternary ammonium salts include dialkyldimethyl-ammonium
10 chlorides, wherein the alkyl groups have from about 12 to about 22
carbon atoms and are derived from long-chain fatty acids, such as
hydrogenated tallow fatty acid (tallow fatty acids yield quater-
nary compounds wherein R} and R2 have predominately from 16 to 18
carbon atoms). Examples of quaternary ammonium salts useful in
15 the present invention include ditallowdimethyl ammonium chloride,
ditallowdimethyl ammonium methyl sulfate, dihexadecyl dimethyl
ammonium chloride, di(hydrogenated tallow) dimethyl ammonium
chloride, dioctadecyl dimethyl ammonium chloride, dieicosyl
dimethyl ammonium chloride, didocosyl dimethyl ammonium chloride,
20 di(hydrogenated tallow) dimethyl ammonium acetate, dihexadecyl
dimethyl ammonium chloride, dihexadecyl dimethyl ammonium acetate,
ditallow dipropyl ammonium phosphate, dita]lby dimethyl ammonium
nitrate, di(coconutalkyl) dimethyl ammonium chloride, and stearyl
dimethyl benzyl ammonium chloride. Ditallow dimethyl ammonium
25 chloride, dicetyl dimethyl ammonium chloride, stearyl dimethyl
benzyl ammonium chloride are exemplary quaternary ammonium salts
useful herein.
Particularly useful cationic surfactants for use as thick-
eners and conditioners in carrier vehicles containing the hydro-
30 phobically modified water soluble polymers described above are
selected from quaternary ammonium surfactants having the formuia,
in salt form: - —

?1
(I) i Ry - N* - R, : X-a
35 | I 1
, R, __I a
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- 1o - to about 2: 3. The hair styling agents shoul d have an
aver age particle dianmeter of from about 0.5 to about 100 m crons,

pr ef er - ‘gggﬁzg%?from about 1 micron to about 25 mcrons. PE‘?’FI}EE 643%bZ€

can ed according to nmethods known in the art, I ng, for
5 exanpl e optical m croscopy. Hair Care
Conposi tions The aqueous base hair care conpositions hereof wll
typically conprise fromabout 0.1%to abgyt 50% by weight, of the
hai r styling agent hereof, preferably fromabout 0.2%to about 30%

10 mor e pref er abl Nhérfe‘i’ﬁnxal?g’ﬁ] QL %mnabﬂ%n,la‘i% thansorAle am@euﬁf X, the

carrier suitable for applyin air ge
general, the hair cafi¥8tep é!sF'l‘"i%Pl'ém wRdfe ‘ﬁ ”s?@fwﬁn 1ndependent1y are
C, - C,, alkyl, C,, - C,, alkyl amdo C, - C¢ alkylene, or benzyl,

and from two to three of said quaternary ammonium radicals,

5 preferably two, are C,,-C,, alkyls or C,;,-C,, alkyl amido C,-C,
alkylene (preferably C,-C; alkylene), preferably C,¢-C,, alkyl,
more preferably C,s-C,a alkyl, or mixtures thereof, no more than
two of said radicals are either C,,-C,, alkyl amido C,-C¢ alkylene
or a combination of C,,-C,, alkyl and C,,-C,, alkyl amido C,-Cg

10 alkylene, from one to three of said quaternary ammonium radicals,
preferably two or three, are C,-C¢ alkyls, preferably C,-C; alkyl,
more preferably methyl, and no more than one of said radicals is
benzyl; or

15 un /« — CH:

Ry — X-@
\N —_— CH

' Rz/ \Rs J a

wherein X and a are as defined above, the radicals R,, R,, and R,
independently are C,-C,, alkyl or benzyl, preferably C,-C,, alkyl,
and one or two of said radicals are C;,-C,, alkyls, preferably
Ci6-Cz22 alkyl, or C,,-C,, alkyl amido C,-C¢ alkylene (preferably
C,-C, alkylene), or a mixture thereof, one or two of said radicals
25 are C,-C¢ alkyl, preferably C,-C, alkyl, more preferably methyl,
zero or one of said radicals is benzyl, wherein the quaternary
ammonium surfactant component of the above description has a
sufficient level unsaturation in the C;,-C;, alkyl or C,,-C;,
alkyl amido C,-C, alkylene radicals, or mixtures thereof, such
that average iodine value of said component is at least about 15;

20

30 or a mixture of Formula I and Il surfactants.

Another specific category of cationic quaternary ammonium
surfactants thét can be advantageously incorporated dinto the
present compositions, particularly in combination with the above-

35 described essential unsaturated quaternary ammonium surfactants,

are water-insoluble materials having the formula, in salt form,
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pol Slner to volatile diluent weight ratio as previously descri bed. The

aqueous carrier wll typically be present in the conposition 15 at

level s of k@Al S0%to about 99.9% preferably from aboyicT/usez/eq$¥ to
about 99% nore preferably from about 85%to about 99% : The hair
care conpositions are of at |east two phases: at | east one phase
being the hair styling agent and at | east one phase being the
aqueous carrier. The term "aqueous carriepy20 sui table for
applying the hair styling agent to ir" as used herei n, means water
or one or nore conpatible water-basFﬁ vem,cl est whi ch are suitable
for admnistration to the hair of ajhunman or ! lower animal. The term
"conpatible", as used hereifllljeans R;hatNt - R,j tKe2conponents of the
carrier are capable of being comm ntl ed ith 25 the hair styling agent
of the present invention, and withteachR: ~ ®ther, in a manner such

that there is no interaction which i\ot#l d . . subst ant.i al &y i nhi.gié t he
ability of the Bair ¥88NeiRgX ots Pmsatt+fgrming anign, 35; previaysiyr dpsFrdbedng ds
to hair under ordinatlye uhargd tofatthenanion X, theThadieatsirR,,eRg, Rist andfR, in-
course, be of sufficj I W, L O%I Cht 3 . T rt.h i f

adm nistration to th &%gp?n{gy ?‘%}ee)éhfcjérfa)ré]ﬁﬁ’ B S22 |a§3gf’ é’tﬁi ﬁ%ﬂﬁ?o&%kﬁh oHe
they are being appliefi.said radicals isx(werCphadkyl wrefienadInot: £Hofnem er tto
of the hair styling three of268/d rAdiéd1S ARLICOLE,CATKYIG pA@Serab®P 0)eC;, more

D e e reravty e s oCH e, of S Fodlans, fi0berBls O3S
water with other The long chain alkyl (i.e. the (,,-C,, alkyl) can be either
: saturated or unsaturated.
An exemplary quaternary ammonium surfactant of Formula III is
dimethyl behenyl benzyl ammonium salt (alternately referred to as
15 behenalkonium salt), available from Witco Chemical Corp. (Memphis,
Tennessee, USA) as a chloride salt under the trade name Kemamine®
BQ-280,C. Another Formula II1 material is dimethyl arachidyl
benzyl ammonium sait.
- The quaternary ammonium surfactant of Formuia III is gene-
20 rally used at a level of from about 0.02% to about 10.0%, prefer-
ably from about 0.05% to about 3.0%, more preferably from about
0.05% to about 2.0%, by weight, of the composition.
Preferred combinations are compositions containing the
surfactant of Formula III, especially in saturated form, in com-
25 bination with the surfactants of Formulas I or II, or a mixture
thereof, wherein the Formula I and II component comprises C,,-C;s
unsaturated alkyls, preferably at a weight ratio of (Formulas I
and I1):(Formula III) of about 1:1 to about 4:1.
Another combination of cationic surfactants that can be used
30 comprises a mixture of di(unsaturated) C,;4-C,, alkyl (preferably
tallow) dimethyl ammonium salt (e.g. the chloride salt as
commercially available from Sherex Chemicals under the tradename
ADOGEN 470)) and dimethyl (saturated or unsaturated behenyl and/or
arachidyl, preferably saturated) benzyl ammonium salt (e.g. the
35
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ind}edienis to forma gel or create a gel-like rheology or which

ot herw se reduce or

I nhi bit separation of (i.e., stabilize)

wat-er - i nsokiybg/2ip@ edi ents in the conposition are part of thecr/us92/04359

aqueous carrier,

above criteria.
agents such as
known in the

per son

including multiple functi on conponents which nmeet 5 t he

Carriers suitable for applying the styling
shanpoos and creamrinse conditioner to hair are well

art; their selection can be ggade without difficulty by a
skilled in the art. 10

The aqueous carriers used

herei n include water cAhgrid@ysadktsSo at a weight ratio of about.1:1 at about 4:1, more -

10

15

20

25

30

35
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preferably about 1:1 to about 3:1.

Salts of primary, secondary and tertiary fatty amines are
also suitable for use herein. The alkyl groups of such amines
preferably have from about 12 to about 22 carbon atoms, and may be
substituted or unsubstituted. Secondary and tertiary amines are
preferred, tertiary amines are particularly preferred. Such
amines, useful herein, include stearamido propyl dimethyl amine,
diethyl amino ethyl stearamide, dimethyl stearamine, dimethyl
soyamine, soyamine, tri(decyl) amine, ethyl stearylamine, ethoxy-
lated (2 moles E.0.) stearylamine, dihydroxyethyl stearylamine,
and arachidylbehenylamine. Suitable amine salts dinclude the
halogen, acetate, phosphate, nitrate, citrate, lactate and alky!l
sulfate salts. Such salts include stearylamine hydrochloride,
stearylamine formate, N-tallowpropane diamine dichloride and
stearamidopropyl dimethylamine citrate. Cationic amine surfac-
tants included among those useful in the present invention are
disciosed in U.S. Patent 4,275,055, Nachtigal, et al., issued June
23, 1981, incorporated by reference herein.

The compositions of the present invention may also contain
other materials which provide additional rheological benefits to
the cosmetic compositions formulated therewith, e.g., chelating
agents. In general, such materials include monodentate and
muitidentate agents. Specific examples of useful chelating agents
include ethylenediaminetetraacetic acid (EDTA), -and salts thereof,
nitrilotriacetic acid (NTA) and salts thereof, hydroxyethyl
ethylene diamine triacetic acid (HEEDTA) and salts thereof,
diethylene triamine pentaacetic acie (DTPA) and salts thereof,
diethanolglycine (DEG) and salts thereof, ethanol diglycine (EDG)
and salts thereof, citric acid and salts thereof, phosphoric acid
and salts. The most preferred of these is EDTA. The chelating
agents tend to make the compositions smoother and less gelatinous
in consistency.

If a chelating agent is present as a rheological aid in the
compositions of the present invention, it is generally used at a



i nclude other fluids in addition to water and other carrier

conmponents used in hair care conpositions. - The styling agent

conponents e insoluble in the the carrier fluid syst

whet her thgﬁgg#yrz?sel? fluid is just water or a mxture of wat e?@gIHS%M_’&
ot her fluid. Suitable carrier fluids for use in the present

I nvention, in addition to water, include |ower alcohols ((err]-C4

al cohol's, preferably C2-Cferr] alcohols such agsethanol and isopro-

panol ) and mixtures of |ower al cohols. Pref erred sol vents include

wat er, ethanol, and mMexélrers ﬁ'hreramﬁt 0\056n toadtwout! oves%, PrefdrablPOfrom about

m xtures are used ttbe WAL ST bogi{wd'za@ ggala gﬁ't‘ﬁ?t‘ﬁ{(’?‘tlo s typi-

cally in the range of roma nost prefer-
ably, water is the prinary solvent in t8retienatilagrediants cohol

solvent |evels are bel owoghg,ut ,z,g%d,@hgg er gdufy] essent haly! ycaeé 0, styling
wei ght of the conposi th| ckeni ngns

materials to imMcr easc@“é”l‘°m"QVFWBQtt‘?“%fcaf‘h%]lseo%déﬂngﬁ E’F &PEPGIL
materi al s that can béereof, andiscal be ergdlinelohichbsenmbyeonal skilled wsdbachair
these materials formg e nroddttISt 1:network I n conbination with the water or
ot her carrier f"r p I?cf' vehicle conprjises two essential = |
conponents: a 30 ||r?aatt$m¢ﬂm dnefperedeningredigater jaxe haip £opattigring
sur f act ant vehgeul\ﬁ swhess ahe cabioniar b@ifactants previolyly deseribud,cand
sur f act ant escr gﬁgq' n detail below The cationic

mat
sur fact ant 10 Caﬁ!i]%ogepgo 5?%@"%% té hai r condi tioni ng benefits.
Cel -type Silicone conditioning agents include both volatile and

non-volatile silicone fluids. Volatile silicones useful herein
have been previously described.

Nonvolatile silicone fluids can also useful as active hair

15 care components in the compositions of the present invention.
"Nonvolatile"” means that the silicone material has essentially no
vapor pressure at one atmosphere, at 250C. Nonvolatile silicones
will generally have a boiling point in excess of about 250°C and a
viscosity in excess of about 10 centipoise at 250C. Those skilled

20 in the art will recognize that slight vapor pressures may some-
times be measured for some fluids which are not of practical
sighificance in silicone conditioner product formulation. These
materials are meant to be included herein as nonvolatile fluids.
Examples of such materials include po]ydiméthy]si]oxanes (fluids

25 and gums), aminosilicones and phenylsilicones.

Suitable alkyl and aryl groups for polyalkyl and polyaryl
siloxanes include methyl, methoxy, ethoxy, propoxy, aryloxy,
ethyl, propyl, phenyl, methylphenyl and phenylmethyl. The pre-
ferred silicones are po]ydimethyT siloxane, po]ydiethy1siloxane,

30 and polymethylphenylsiloxane. Poiydimethy]siloxane is especially
preferred. ' _

Silicones useful in the present invention are also commer-
cially available. Suitable examples include Viscasil, a trademark
of the General Electric Company and silicones offered by Dow

35
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vehfcl es are generally described in the follow ng docunents, all 35
I ncorporated by reference herein: Barry, "The Self Bodying Action

- 12 - M xed Emul sifier Sodi um Dodecyl Sulfate/

Al cohol ", Z%IOQIZH?G. of Colloid and Interface Science 82-91 ?ﬁ%@?g;y%grs?y,
et al., ' The Sel f-Bodying Action of Al kyltrinmethyl anmoni um

Br.om des/ Cet o- stearyl Al cohol Mxed Enmulsifiers; Influence of
Quaternary Chain 5 Length", 35 J. of Coll oigh and Interface Science

689- 708 (1971); and Barry, et al., "Rheology of Systens Containing
Cet o][nacrogol 1@vningCebpsoration add aphsks $i1iGeids, BaddiivigidictoifoStaufdér
J. o

Chemical Company.
Other useful silicone mater1als include cationic materials of
the formula:

5 - —_
: CH, l [OH
HO ?i-o S?O H
CHy Jx ((':Hz)s y
10 ';"
(?Hz)z
_ NH, _|
in which x and y are integers which depend on the molecular
15 weight, the average molecular weight being approximately between
' 5,000 and 10,000. This polymer is also known as "amodimethicone".
Silicone cationic polymers are described in European Patent
Application EP 95,238. A preferred polymer corresbonﬁing to this
formula is the polymer known as "trimethylsilylamodimethicone" of
20 formula:
CH,"' B (l:H3 N
(CH;);-Si 0-?i O-Ti 0Si(CHjz),
' CH;.J n| (CHz),
25 &H
|
(CH, ).
| m
L NH? -

Compositions of the present invention typically comprise no
30 more than about 1.0% of a trimethylsilyl amodimethicone silicone
conditioning material.
Other silicone cationic polymers which can be used in the
present compositions correspond to the formula:

35
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Cblfoid and I nterface Science 616-625 (1972). The gel vehicles

may i ncorporate one or nore lipid or lipid- 10 li ke vehicle materi al s,
hereafter wpahesiseel to collectively as "1ipid vehi cpEr/noe/g4ats ",
whi ch are essentially water-insol uble, and contai n hydrophobi ¢c and
hydrophilic noieties. Lipid vehicle material s include naturally or
synt hetically-derived acids, acid derivatives, alcohols, esters,

et hers, ketones, and amides with 15 car borpschai ns of from about 12 to
about 22, preferably from about 16 to .about 18, carbon atons in

| engt h. Fatty al cohols and fatty esters ate preferred; fatty

al cohols are particularly preferredRs-CH;-CHOH-CH,-N{Ry)is8” vehi cl e naterial s
anong those useful herein are dis- in Bailey's Industrial Ol

and Fat Products, (3rd edition, 2 ., 1979), incorporated
by reference herein. Farty .. d ng those usef ul
herein are'dis%%osed I n @%2 -Si-0 ﬁﬁ ?QQPI | ncor porated by
reference hereih: U S Patiegt 3,15 i | fer, issued Novenber 3,
1964; U.S. Patent 4, 165, 369 f., issued August 21,

1979; U. S. Patent 23p wmc’ﬁ ?%eﬁ@f’es a\ﬂolnbm‘%ﬁt rhydm%arbé% nad1da35hlﬂﬁ|n oR 6L

1981; British ecification 1,53 er 1 1978;

and Fuku- shil®e, lpSet“z!'F"’“ atgns Eiaf‘é F'°'E9f %@PS?(S‘E%& Nk A g%‘no‘l’r 3l kenyl™

Cosneti c _ Enuhsumaﬂ"sueﬁaeaﬁnnyIps & Toiletries 89-112 (1983). Fatty

esters cl udgd iS¢ -

Pat ent 30 %‘P 341%6#“9%% mqgﬁrs,@%y.} W‘Ew ﬁ{&ﬁsg‘f hﬁé@qﬂﬂ ~°c7,6c,,,

(incor- a1ky1ene radica1 or a C,-C,., and preferably Ci-Cq» a1ky1eneoxy
rad1ca1 i

Q- is a halide ion, preferably chloride;
r denotes an average statistical value from 2 to 20, preferably

15 from 2 to 8; |
s denotes an average statistical value from 20 to 200, and prefer-
ably from 20 to 50.

These compounds are described in greater detail in U.S.
Patent 4,185,017, incorporated herein by reference.

20 A polymer of this class is sold by UNION CARBIDE under the
name "UCAR SILICONE ALE 56".

Silicone conditioning agents are optionally used in the
preseni compositions, generally at levels of from about 0.1% to
about 18%, preferably from about 0.5% to about 15%.

25 Preferred silicone conditioning agents for use in the present
compositions comprise combinations of volatile silicone fluids
having viscosities of less than about 10 centipoise, and from
about 0.015% to about 9.0%, preferably from about 0.5% to about
2.0%, of silicone gums having viscosities of greater than about

30 1,000,000 centipoise, at ratios of volatile fluid to gum of from
about 90:10 to about 10:90, preferably from about 85:15 to about
50:50.

Alternative preferable nonvolatile silicone materials for use
in. the present invention comprise non-volatile silicone fluids

35 having viscosities of less that about 100,000 cP (centipoise), and
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porated by reference herein). Preferred esters for use herein

I ncl ude cetyl paI m tat e and gl yceryl nonostearate. Cetyl al cohol
and steary, are preferred alcohols. A p '

preferred h pI d’g vehl cle 35 material is conprised of a ?ﬁbi{l?ﬁde 0 ?
cetyl al cohol and stearyl ' -
13 - al cohol containing from about 55%to about 65% (by wei ght of

m xture) of cetyl stearyl al cohol. - 3¢ -gel vehicle materials are
included in the conpositions of - the present invention, the lipid

vehicle material is fgeﬂewdukyo%ls% mbesmtt gtostrmﬁé}%uyomd% fabodth AUB% to

0,
rlrgt gr/? g}c fgeggﬁgfgls: | O{]é"sg?ﬁ’t ogtsﬂwone guat 'h(a)\rr]{n% \?'Fsrc%zsi%iae@tgrye%%tclt%an about

000 000 cP, especially polydimethylsiloxane gums and polyphenyl-

methylsiloxane gums, at ratios of non-volatile fluid to gum of

5 from about 70:30 to about 30:70, preferably from about 60:40 to
about 40:60. |

The efficacy of nonvolatile silicone hair conditioning agents

can be enhanced through the use of silicone resins which are

mixable with the silicone hair conditioning agent. Silicone

10 resins are highly crosslinked polymeric siloxane systems. The

| croés]inking is introduced through the incorporation of

trifunctional and tetrafunctional silanes with monofunctional or

difunctional, or both, monomer units during manufacture of the

silicone resin. As is well understood in the art, the degree of

15 crosslinking that is required in order to result in a silicone

resin will vary according to the specific silane units

incorporated into the silicone resin. In  general, - silicone

materials which have a sufficient level of trifunctional and

tetrafunctional siloxane monomer units (and hence, a sufficient

20 level of trifunctional and tetrafunctional siloxane monomer units

(and hence, a sufficient level of crosslinking) such that they dry

down to a rigid, or h'ard, film are considered to be. silicone

resins. The ratio of oxygen atoms to silicon atoms is indicative

of the level of crosslinking in a particular silicone material.

25 Silicone resins win_generflly have at least about 1.1 oxygen

atoms per silicon atom. Preferably, the ratio of oxygen:silicon

atoms is at least about 1.2:1.0. Typical silanes used in the

manufacture of silicone resins are mohometh'y'l-, dimethyl-, mono-

phenyl-, diphenyl-, methylphenyl-, monovir.\yl-, and methylvinyl-

30 chlorosilanes, and tetrachlorosilane. Preferred resins are the

methyl substituted silicone resins, such as those offered by

General Electric as GE SS4230 and SS4267. Commercially available

silicone resins will generally be supplied in an unhardened form

in a low viscosity volatile or nonvolatile silicone fluid. The

35 silicone resins for use herein should be supplied and incorporated
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frdh1about 0.5%to about 5.0% of the conposi tion. . Water-sol uble

pol ymeric thickeners can al so be used to t hi cken conditioner

conposi ti OQgn @841 5fe2Li | 1 ze insoluble com 10 ponent s. q,%% Pgﬂ,ﬂ?ﬁb
natural polysaccharides such as guar gum xant han gum an ocu ean
gun. Nonionic water-soluble cellulose ethers are preferred
pol ymers that can be enployed in hair care conpositions. Wdely

used, comerci al |l y-avail abl e noni oni c ceIIqusgLethers i ncl ude 15 nmet hyl
cel lul ose, hydroxy propyl nethyl cellul ose ydr oxyet hyl

ce: : U: ose, hydrOXypithhe ﬁﬁéﬁeﬁtoéﬁnpogﬂﬂonseﬁiﬂYﬁuchW\dﬁ%&‘&éﬁd' form rather
cel | ul ose.

carrier vehicl.
conpositions of the than 2§ 5r@%’%ﬁf‘e‘{ PEARy S M ﬁLRfe readily 3 apparent to those
hydr ophobi cal | y- nodi $kiddedidmi the artvat er 20 sol ubl e pol yner (preferably

the noni oni c wat er - sol ublg, ?Jiéﬂfef‘a'h% of the nohvsimw@shﬂcoaelJgt&h@s&hdamn-

conbination with certain surfactant sol vents,
detail in the ol owiff CGERANERL to the sijirone;resifs copppngntris,prefpragly from
i ncorporated herei n &hputelter efu:eabout 400:1U. SMorserpraferdbdy $uichSratiolSis from

07/ 551, 119, and 07/5 ., |4

Norton, and Russel I%UJC‘ZFQ g{'l 2@0215’ m°5f]§1’%ff1‘§%‘ g&?)’apa{te??hlegpo )9Ut
wi t hout necessari | y Hi:dg mtsculnrtmuhen the sitl deanei ﬁhﬂd eampgeent By a polydi-
"hydrophobi cal Iy ”DdthéﬂthﬂGQiHeorFlﬁld‘BJrera' m1xture o$0b&'f}1d€tmé¥ﬂy¥§'ﬂroxaﬁ§ f“l‘ﬁ@ﬂt

Substi Lution vl n a U pp RIS grany gun, as described above. o Y !

Hydrolyzed animal protein hair condit1on1ng agents may also
be included in the present compositions. Such materials are
typically used at levels of from about 0.1% to about 1.5% of the
composition. An example of a commercially available material is

15 sold under the tradename Crotein Q® from Croda, Inc.

Combinations of the aforementioned conditioning agents may
also be used in the present compositions.

A distributing aid may be included in the composition. Such
a material helps to distribute the composition onto the hair

20 avoiding localized deposition of the active component onto the
hair or skin.

Examples of water soluble polymer materials which meet these
requirements and hence, can act as distributing aids in the
present compositions, include: xanthan gum; Dextran purified crude

25 = Grade 2P available from D&0 chemicals; carboxymethyl celluloses;
for example, CMC’s 4HIF, 4M6F, 7HF, 7M8SF, 7LF, 9H4F, 9M8, 12M8P,
16M31, (all available from Aqualon); plant exudates such as
acacia, ghatti and -tragacanth; seaweed extracts such as sodium
alginate, propylene glycol alginate, and sodium carrageenan; high

30 molecular weight hydroxyethyl celluloses such as Natrosol 250H and
Natrosol 250HHR (available from Aqualon); and pectin. '

If a distributing aid is present in the compositions of the
present invention, it should be present at a level of from about
0.02% to about 2.5%, preferably from about 0.05% to about 1.0%, of

35 the composition. If the distributing aid is bifunctional, i.e.,
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30 ) hydr ophobi c g
"wat er - sol ubl e" what

roups to nmake the polyner |ess soluble in water. By
Is neant is the polyner or salt, thereof,

cqonstituti Wotdileg ynmer backbone of the thickener should be perruseaso43se
u

sufficiently so e

such that it forns a substantially clear

sol ution when dissolved in water at a level of 1% by weight of 35 t he

solution, at 25[err]

C. Hence, the polyner backbone of the primary

- 14 - t hi ckener can be essentially. sany water-soluble polyner.
The hydr ophobi ¢ groups can be Cerr] to.C22 al kyl, aryl alkyl, alkyl
aryl groups andcting us gfart hefr ¢hé . cathterdagd eheodi sty diutihgbdid, sibsiayt be

10

15

present at higher levels.

The compositions can also contain a nonvolatile plasticizer
as an optional component of the hair styling agent. Such plasti-
cizers are typically used in the compositions at a plasticizer:
hair styling polymer weight ratio of about 1:20 to about 1:1,
preferably from about 1:15 to about 1:2. As used herein, "non-
volatile" in regard to plasticizers means that the plasticizer
exhibits essentially no vapor pressure at atmospheric pressure and
25°C. It is also highly preferred that the plasticizer not be
odoriferous to the human nose, as any substantial plasticizer odor
would affect perfumery of the product. The p]ésticizer should
also be compatible with the hair styling agent.

Plasticizers are well known in the art and are generally

described in Kirk-Othmer Encyclopedia of Chemical Technology,
second edition, Volume 15, pp. 720-789 (John Wiley & Sons, Inc.

New York, 1968) under the topic heading "Plasticizers”, and by J.

20

25

30

35
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Kern Sears and Joseph R. Darby in the text The Technology of
Plasticizers (John Wiley & Sons, Inc., New York, 1982), both
incorporated herein by reference. See especially in the Appendix
of Sears/Darby Table A.9 at pages 983-1063 where a wide variety of
plasticizers are disclosed.

Plasticizers include both cyclic and acyclic nonvolatile
materials. Suitable categories of nonvolatile plasticizers include
édipates, phthalates, isophthalates, azelates, stearates,
citrates, tfimel]itates, silicone copolyols iso C;,-C,, alcohols,
methyl alkyl silicones, carbonates, sebacates, isobutgrates,
oleates, phosphates, myristates, ricinoleates, pelargonates,
valerates, oleates, camphor, and castor 011,' and silicone co-
polyols.

Examples of adipate plasticizers include adipic acid deriva-
tives such as diisobutyl adipate, bis(2-ethylhexyl) adipate,
diisodecyl adibate, bis(2-butoxyethyl) adipate, and di-n-hexyl
adipate.



tion on the polymer backbone should be from about 0.10%to about 5
1.0% depending on the particul ar pol yner backbone. Mbdre gene-

rally, thewpagar#1396 hydrophilic portion to hydrophobic portiporaisez/edsset he

polymer is from about 10:1 to about 1000: 1. A nunber of

ref erences teach the use of nonionic cellul ose et hers and

wat er - sol ubl e guns for thickening hai r care conposi- 10 tions. See for
exanple, U S. Patent 4,557,928, dover, issw@9d- Decenber 10, 1985,
teaching a hair condltloner conprising a - suspensi on_system whi ch

consists of one of gl uc&xawples qfarphgbatate plastigdzensdrtneyudaypiidrl {g odeid
Wi ch teaches cosmmt bRt Pkt asTdibytyl phthalstes BRtytpractyl, ph danate:
as thi ckeni ng agent &ing®c x/etpﬂﬂ‘an'ate’ d‘&%qchY](r) H'E’S g%’t erb"ék)fﬁﬁ@m%xﬂs)
\éege_t ablbe thic ckeni nghtigelate, J+obtyls n- decy'lguphthglnhe eadirn-hexyipophtiadate,
erein by reference. rt ee
di scl osed in UJS, P‘fe'omity] ISOdﬁ%Zm#ﬁf §F°&E2? ?g?@%tg Hltndi%
i ncor por at ed her ei n phthalatey mwbﬁéﬁh@exwpbwaéﬁéeor éﬂhﬁqc\?& ePéW phttadatey
sol bt ons 1n e e g“*”"‘“‘?"omhweq’“?"a'
‘cel | ul ose et Héi%’ HéQ‘? b%ﬁ |D§Héﬂta§%l’e§f‘g§“31(g§’d‘§ ’6‘%"’@3' ﬁjﬁgﬁaﬁa?{]
se- | ected from tﬂseplgtmmpta:op!samcmrsf inelihged , bigtd-ethyiheyyl) anao—25
hydr oxypr opyl to C%Mﬁ 5?@”138 P8 gﬁ& IgﬂkyflﬁtﬁﬁQt&h'Ch are
on'ra

further substl ut ed vm ocar aving from about
Examples of azelate plasticizers mclude azelaic acid deri-

vatives such as di(2-ethylhexyl) azelate, and bis(2-ethylhexyl)

azelate.
Examples of stearate plasticizers include stearic acid
15 derivatives such as n-butyl stearate, butyl acetoxystearate, and

butoxyethyl stearate.

Examples of citrate plasticizers include citric acid deriva-
tives such as acetyl tri-n-butyl citrate, tri-n-butyl citrate, and
acetal tri-2-ethyl hexyl citrate.

20 . Examples of trimellitate plasticizers include tri-(2-ethyl-
hexyl) trimellitate, and triiscoctyl trimeilitate.

. ~ Other examples of plasticizers include dibutyl carbenate,
butyl oleate, n-butyl, butyrate, isobutyl butyrate, isopropyl
butyrate, dibutyl carbonate, ethyl palmitate, isooctyl pailmitate,

25 methyl ricinoleate, butyl ricinoleate, diisooctyl sebacate,
triisobutyl phosphate, 1isodecy pelarjonate, ethyi valerate,
isocetyl alcohol, octododecanol, isopropyl myristate,'isostearyl
alcohol and methyl alkyl silicones having C,-C,, alkyl and from 1
to about 500 siloxane monomer units.

30 Silicone copolyols that can be used as plasticizers include
polyalkylene oxide-modified polydimethylsiloxane. Polydimethyl-
siloxane copolyois are also disclosed in the following patent
documents, all incorporated by reference herein: U.S. Patent
4,122,029, Gee, et al., issued October 24, 1978; U.S. Patent

35 4,265,878, Keil, issued May 5, 1981; and U.S. Patent 4,421,769,
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10 to 24 carbon atons in an anobunt between about 0.2 weight
percent and the anmount which renders said cellul ose ether |ess t han

1% “by wei glgp9z/3pdebl e in water. The cellul ose ether to be 3T/Uuserdiisoed

is preferably one of |ow to nedi um nol ecul ar wei ght; i.e., less than
about 800, 000 and preferably between about 20, 000 and 700, 000 (about
75 to 2500 D.P.). _ Any noni oni ¢ wat er-sol ubl e cel | ul ose et her can
be enpl oyed as the cellul ose ether subs30ate. - Thus, e.g.

hydr oxyet hyl cellu- 35 | ose, hydroxypropyl cellulose, methyl
cel lul ose, hydroxygtigpyl et al., issued December 20, 1983. Such dimethicone co-

15 - met hyl celohybPShatepide dredaxyclisdiosdd, WnOIRiir 2B6mpEsT tdons 1Y in
droxyethyl cel I ul osg Go0 abheant Amplication 2,086 8" Kol pll1TSRA Suty 15, 1981
{incorporated by reference herein) and Canadian Patent 727,588,

5 Kuehns, issued February 8, 1966 (incorporated by reference

herein). Commerically available dimethicone polydimethylsiloxane

copolyols which can be used herein, include Silwet Surface Active

Copolymers (manufactured by the Union Carbide Corporation); and

Dow Corning Silicone Surfactants (manufactured by the Dow Corning

10 Corporation).

Other optional ingredients include pearlescent aids, such as
ethylene glycol distearate {which may also provide a thickening or
suspending benefit, and thereby also be included as a component of
the carrier system); preservatives, such as benzyl alcohol, methyl

15 paraben, propyl paraben and imidazolidinyl urea; sodium chloride;
sodium sulfate; polyvinyl alcohol; ethyl alcohol; pH adjusting
agents, such as citric acid, sodium citrate, succinic acid,
phosphoric acid, sodium hydroxide, and sodium carbonate; coloring
agents, such as any of .the FD& or D&C dyes; hair oxidizing

20 {bleaching) agents, such as hydrogen peroxide, perborate and
persulfate salts; hair reducing agents, such as the
thioglycolates; anti-dandruff active ingredients; perfumes;
sequestering agents, such as . disodium ethylenediamine '
tetra-acetate; glycerin and propylene glycol. Such optional

25 ingredients generally are used individually at levels of from
about 0.01% to about 10.0%, preferably from about 0.05% to about
5.0%, of the composition.

The following examples illustrate the present invention. It
will be appreciated that other modifications of the present

30 invention within the skill of those in the cosmetic composition
formulation art can be undertaken without departing from the
spirit and scope of this invention.

EXAMPLE 1 :

A Styling Rinse Composition 1is made by combining the

35 f611owing components. '
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substituent such as nethyl, hydroxyethyl or hydroxypropyl is t aught

not to be critical so long -as there is an amount sufficient 5 to assure
that the ewe2/28310at er - sol ubl e. The preferred cePCuIuSe/e435er
substrate i s hydroxyet hyl cellulose (HEC) of about 50,000 to

700, 000 nol ecul ar wei ght . Hydr oxyet hyl cellul ose of this nol ecul ar

wei ght |evel is the nost hydrophilic of the materials contenpl at ed.

It can thus be nodi- 10 fied to a greater-edtent than can ot her

wat er - sol ubl e cel | ul ose et her substrates before insolubility is

achi eved.  Accordingl y,tomponentcontrol of the nodifica¥8i8Atd ocess and
control of the propertiestyling lAgQi‘t the nodified product can be nore precise

with this substrate. The. | chain, al kyl hhier can be
attached to the cellu- 15 Poly(lnéglétyiwéﬁggraﬁgh ate vi anggbét her, ester or
uret hane |inkage. The  Butylebénmoaté nkage is preferred.00

Al 't hough the materials t,&qgk&ixi n Landoll are referred to as bei ng
"l ong chain al kyl group nodi i?d", it will be recognized t hat except
in the case where nodifi cXeP®®is effected with an 20 1-48Ikyl halide, the
modi fier is not a sinple Ixamphaghgumn al kyl group. 1@ group is
actual ly an al phahydroxyal r adi 0 ase of an epoxide, a
urethane radical in the ngél.loénfaﬁgﬁgﬁéségggﬁaglggf or an 0.90 acyl radical in
the case of an acid or acylilisihergupe. Nonet he- 138, the tern nol ogy
“long chain alfgl group” ipgeprsgteghonce the 25 sizeg.gpd effect of the
hydr ocarbon portion of Kta&%nn%ilfyl ng 0.03

DRO H,0 q.s.

1 Magnesium aluminum silicate offered by R. T. Vanderbilt Co.
2 G.E.S.E. 76
15 3 Weight average molecular weight from about 30,000 to about

200,000.

The styling agent is preblended in a conventional manner
known to one skilled in the art by conventional methods including
low shear operations such as a propellar stirrer as well as high

20 shear methods such as colloidal milling.
EXAMPLE II

A Styling/Conditioning Hair Rinse Composition is made by

combining the following components.

Component Weight %
25 Styling Agent
Poly(t-butyl) acrylates 3.00
Methyl decanoate 9.00
Premix '
Silicone gum* 0.10
30 Cyclomethicone (pentamer) 0.50
Main Mix :

Distearyl dimethyl ammonium chloride 0.85

Natrosol 250M1 0.50
Dow Corning 1902 0.10
35 Cetyl alcohol 1.00
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mol ecul e conpl etely obscure any noticeable effect fromthe con-
necting group. Properties are not significantly different from

those of tigpps@es@t nodified with the sinple Iong chain al kypcr/usez/043se

gfoup. 30 One commercially available material which neets
t hese requi rements i s NATROSOL PLUS G ade 430, hydrophobically
madi fi ed hydr oxyet hyl cel | ul ose avail abl e from Agual on Conpany,
W | m ngt on, Del aware. This material _hgs a Clerr] alkyl
substitution of about - 0.5%to about 0.9% by wei ght. The hydroxyet hyl
nmol ar substitution 35 Stearylhadcamelerial is from abohi002. 8 to about
3.2. The average - -16
mol ecul ar weight for thceta'g\%thezq sol ubl e cellul ose p?isér to
Lexamine S-133 0.50
| Perfume 0.10
5 Kathon CG 0.03
DRO H,0 q.s.

1 Hydroxyethylcellulose offered by Hercules, Inc.

2 A silicone copolyol offered by Dow Corning Corp.

3 A fatty amine offered by Inolex Chemical Division of American
10 Can Company

‘4 G.E.S.E. 76

5 Weight average molecular weight of from about 75,000 to about

150,000.
The styling agent and premix are blended separately and
15 combined with the main mix as described in Example I.

. EXAMPLE III

A Conditioner Composition is made by combining the following
components .according to conventional mixing technology as
described in Example I.

20 Component Weight %

Styling Agent .
Poly(isobutyl) methacrylate? 0.40
Orange terpenes 2.00
Main Mix
25 Stearalkonium chloride 1.00
Cetrimonium chloride 0.50
Cetyl alcohol 1.20
Stearyl alcohol 0.50
. Ceteth-2 1.00
30 Glyceryl monostearate 0.50
Sodium chloride 0.05
Kathon CG © 0.03
DRO H,0 g.s.
! - Weight average molecular weight of from about 75,000 to about
35 150,000. '

This Sheet Has B

I



nodi fication is approximately 300, 000. The nost preferred
material of this type is sold under the trade nane NATROSOL PLUS CS
G.ade D 67,wo¥2/m8H on Conpany, 5 W I m ngton, Delaware. TPCEHUSA2/64359
has a Cerr] al kyl substitution of from about 0.50%to about 0.95%
by wei ght. The hydroxyet hyl nmol ar substitution for this material is
from about 2.3 to about 3.3. The average nol ecul ar weight for the
wat er - sol ubl e cel | ul ose prior to nodifitdion is approxi mtely

700, 000. 10 These nodified cell ul OSEX %ﬂg:ﬁ have been di scl osed for
use in a variety of conposition types: il | ('277) teaches the use
of these materials inA etraitpdenerfComposHtibonis. maddddycubmbdning dle following

literature teaches t t .rateri al .. Syipo s U

Patent 4, 683, 004, @gg‘“ﬁgnﬁsﬁggﬁdﬁg %d fég%a‘t?h scl og@’s“ntghe%ﬁ%henq%gy K]
these materials in niesedbedipobrampimdlfor the hair. These
materials can bg used wi chmsgdehfi N secondary thickeni ngleight % nmaterials to
provi de a gel -1ike rheol (g% _ One category of secondary

thi ckening material is a>whti@8-Aent <5 upie polymeric material, having a
mol ecul ar wei ght greater tPaly(R¢butylplaonylazé 000. By "wat@ -sol uble '

pol ymeric thickening mat erbalcycioﬁethicone meant that the geggrial will form
substantially a clear solutio In water at a 1% cqQngcentration at
25[err] C and the material hinatool i ncrease the viscoér4y of the water.
Exanpl es of water - sol ubl @remix pol yners which are desirably used as the
addi ti onal thickening D, cyclomethicone 1.70
Silicone gum! 0.30
Méin Mix
Dow Corning 190 silicone surfactant 0.50
15 Cetyl alcohol 0.99
Stearyl alcohol 0.66
Lexamine S-132 0.50
Ceteareth-20 | 0.13
Glycerol monostearate 0.25
20 Fr‘agr"ance 0.25
Citric acid - 0.09
Kathon CG3 0.04
DRO water q.s. -—
1 G.E.S.E.76 '

. 25 2 Offered by Inolex Chemical Division of American Can Co.
3 . Offered by Rohm and Haas Company, Inc. N
4 Weight average molecular weight of from about 75,000 to about

150,000.
Examples V-VII
30 The following are hair styling/conditioning rinse composi-
tions representative of the present invention.
Component ' N V1 V1]
Citric Acid 0.02 0.02 0.02
Sodium Citrate - 0.09 0.09 0.09
35 Cetyl Alcohol 0.12 0.12 0.12
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25 conmponent in the present vehicle systens, include hydroxyethyl -
cel I ul ose, hydroxypropyl cellul ose, hydroxypropyl nethylcellul ose,

pol-yet hyl eqg 6/9£03b, pol yacryl anmi de, pol yacrylic acid, polyvipgs/use2/04359
at cohol, polyvinyl pyrrolidone K-120, dextrans, for .exanple
Dextran purified crude G ade 2P, available from0& Chem cals, 30

car boxynet hyl cel I ul ose, plant exudates such as acacia, ghatti, and
tragacant h, seaweed extracts such as sodi um al3 rat e, propyl ene

-glycol alglnate sodi um carrageenan, and Ucare JR-pol yner

cationi c nodified hysdeawylefhgdhotel | ul ose avail abl .08 om Uﬁl-Qﬁn 0.08

Carbide). PreferreqgsoddiCpldts icpadd pléy akener o5 the prgesent 35as

Xanthan Gum 2 0.25 0.25 0.25
Styling Polymer Premix '

5 Styling Polymer 3 , 1.75 _1.75 " 1.75
Octamethyl Tetrasiloxane 6.89 6.89 6.89
Diisopropyl adipate 2.30 2.30 2.30
Butyl Stearate 0.15 -- --

Kathon CG 0.03 0.03 0.03
10 Perfume 0.33 0.33 0.33
Thickener Premix
~ Water 11.67 11.90 12.48
Adogen 470 ' 0.67 1.33 --
Ditallow dimethyl ammonium
15 chloride -- -- 0.75
Kemamine ® BQ-2802C 0.33 -- --
Silicone Gum Premix
Decamethyl Pentasiloxane 1.98 1.42 1.42
Polydimethyl Siloxane Gum 4 0.35 0.25 0.25
20 Amodimethicone (Dow Corning .- 0.10 0.10.
- Q2-8220)
Water ' q.s q.$ q.s
1 Hydrophobically modified hydroxyethyl cellulose from Aqualon
Corp.
25 ¢ Readily dispersible xanthan gum

3 t-butylacrylate homopolymer, having a weight average molec-
ular weight of about 95,000.
4 SE-76 gum available from General Electric
The styling polymer premix is prepared by combining the
30 - styling polymer, the octamethyl tetrasiloxane and decamethyl
pentasiloxane and butyl stearate. '
The silicone gum premix is prepared by combining and mixing
(in a separate vessel) the silicone gum and decamethyl penta-
siloxane until homogeneous.
35
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-17 vehi cl e systens are natural polysaccharide materials. Exanples
of such materials are guar gum |ocust bean gum -and xant han gum
Al,so preferwed?zaz;wllhe additional thickener in the present conpgsiuS92/04359
tions is hydroxyethylcellul ose having a nol ecul ar wei ght of about 5

700, 000. , When such systens are used to thicken the present
CoNposi - tions, fromabout 0.3%to about 5.0% preferably from about
0.4% to about 3.0% of the hydrophobical By -nodifi ed hydroxyet hyI cel -
lulose is utilized with from about 0.3%to about 5.0% preferablal

from about 0.4%to about TR dbjckeper ipvemivatisr prepared by peAmpipingcand mixing (in
material . - aAseparhed r\aetslséﬁ) %Q@ﬁdaérw tﬂ&hﬁiﬁ?nlaﬂﬂ a&!oaaw fhatkérlaes
hydr o- phobi Cahﬂ% di }I \i/g 14 Xet hé ‘E ther SQ ub
surfactant having a i b he f’ e sgut h%ﬁf'"éﬁbu?“ 03%00 §5 op ’I%?a
"wat er - sol ubl e surfa::ﬂan@ﬂeshsahﬁéfﬁ, got flabompgeneauser i al s whi ch form

substantially ear, 1so (o} NS peNEdt e
0.2 wei ght perggent a€9ﬁ25'!\ﬁ CAH? EFOVeSs P th ssegnﬁsgf#%q %%7%% ermé%t1€ Tﬁa

surfactant materi al g ‘h’é’v@??tﬁ' cetyl @ﬂé%’@ll:rpeatﬂar‘”é}reﬁ'}tcgh 13nd V\B’r_ti!"’ﬁﬁkht us
present invention. Gm\gwﬁ D-30 are tddded odrl miked) tTA1 chdndhenddaye rhenxirtianl

to be particularly Pdum 1ﬁ addecI e&nrde%x&?t'Yh1b%ﬁﬁ&%eo&m“}w”‘s{ﬁ‘%¥' polymer .

sul fate, ammoni um | a ret
premix, Kathon CG and perfume are added and mixed till homoge-

10 neous. The composition is further dispersed with an in-line
homogenizer (such as a Tekmar homogenizer) and then cooled to
38°C.

The thickener premix is also further dispersed with an
in-line homogenizer and cooled to 38°C and added to the final
15 vessel, mixing until homogeneous to form the styling rinse
composition.
WHAT IS CLAIMED IS:

20
25
30

35
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sul fate, cetyl trimet h amoni um chl ori de, and m xtures thereof.

I
F1om about %0 54Ty ;Eoﬂﬂfﬂlllmlﬂmﬂﬂﬂllﬂllf /i romabout 25 PObSI R

5.0% of the hydrophobical | y- nodi Viel Rydr oxyet hyl cellulose is
generally utilized ith fromabout 0.02%to about 0.30% preferably
fromabout 0.05%to about 0.30% nost preferab&y fromabout 0.05%to
about 0.20% of the water-soluble surfactant. The wat er - sol ubl e

surfactant level is kep Thhot'l’HQﬁ rﬁhhgch% ﬁQpared' bﬂfmp’a&f‘d wHelrgPl( $n

surfactants interfere with sy B |ca
hydr oxyet hyl cel | ul'8s&eP¥i3tReNBS& A d WAt uBY p"’"'a"'ycéﬁ)o%qcf’f'@fé’ i FkeRsEs
| ess desirabl e rheol(peenedted), the silidéne pyumf epremik,semdndemyy dthexkeptiogal

material for the hyggg‘}ones at Pf“&b':ﬁ?t'hllyﬁémgérféoﬂ hydroxyet hyl cellul ose

s a water-insoluble a nolecul ar wej ght of |ess
t han about 20, D00. In another vessel, the water is heated to 71°C. Citric acid,

sodium citrate, cetyl alcohol, stearyl alcohol and Natrosol Plus
CS grade D-67 are added an mixed till homogeneous. The xanthan
gum is added and mixed till homogeneous. The styling polymer
premix, Kathon CG and perfume are added and mixed till homoge-

10 neous. The composition is further dispersed with an in-line
homogenizer (such as a Tekmar homogenizer) and then cooled to
38°C.

The thickener premix is also further dispersed with an
in-Tine homogenizer and cooled to 38°C and added to the final
15 vessel, mixing until homogeneous to form the styling rinse
composition.
WHAT IS CLAIMED IS:

20
25

30

35
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- 18- By "water-ins ant" is nmeant surfactant
whi ch do not form substa ]‘m

di_s%ol ved WORR{2d31%¢t gr
ESsentially any mater-lnsoluble surfactant material which 5
these requirements wll work in_the present invention,
hewever, water-insol uble cationicsﬂﬁfactant materials are pre-

ferred. The following nonexclusive materials are suitable:

st earam de di et hanol am ne gst ear am de DEA), cocoam de net hanol -
(cocoani de MEA), Hi hitrmystydingarcomppsitigndeompyiging va hajmo-stybing

sucrose eﬁ] t%nd %quueﬁﬁﬁai:mﬂ%?; cﬁﬁiﬁt@r?zed anPOtHat said

I I f
?e¥?f ZCQ'@F&’G‘E) ﬁ°@?\&‘sﬁhef %ég iR gg’é’r a@yren‘{'JFdFﬁE off 2 hair
(commer ci styling\agehbplsaidihdér slty‘emgr agentneomprising:56 from | Cl

materi al s

rfact
lm iﬂ "gl ropi ¢ sol utions when
" ght percent at 25[ epCt/0S92/04359

nmeet s

am ne
ol eat e,
et hyl ene
(CHerr])

areri cas), ol veene) aShaMAlBifg aber odfisPRBOSIAATa11IdrON 15

di mret hyl ammoni u
pol yoxypr opyl ene bl ocopeseynwipits derdved fiomy polymenzable. hydro-

HO- ( CH2- CH2- O)X(CH'CH%@i)t( Gibhomel) zskid polymer having a weight
average molecular weight of at least 10,000 and a
solubility in water at 25°C of 0.1% or Jless,
calculated on a water plus polymer weight basis;
and

(ii) a water-insoluble volatile diluent for said hair
styling polymer, said diluent bhaving a boiling
point, at atmospheric pressure, of less than 300°C
and a solubility in water at 25°C of 0.2% or less,
calculated on a water plus diluent weight basis;

wherein the weight ratio of said hair styling poTymer to
said volatile diluent is from 1:100 to 5:1; and

2. A hair styling composition as in Claim 1, wherein said
weight average molecular weight is at least about 30,000,
preferably at least about 50,000, more preferably at least about
75,000.

3. A hair styling composition as in Claim 2, wherein said
weight average molecular weight is 200,000 or less, preferably
150,000 or less.

4. A hair styling composition as in Claim 1, 2, or 3,
wherein said hydrophobic monomers “are selected from the group
consisting of n-butyl methacrylate, isobutyl methacrylate, 2-
ethylhexyl methacrylate, methyl methacrylate, t-butylacrylate,
t-butylmethacrylate, and mixtures thereof, preferably t-butyl-
acrylate. '
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wherein on avera 30 and z = 3 (commercially

cH3 :
avai l able 20 from ﬁm! lEﬂll under the trade nane Pluronic
L- 61) wogj)yﬁﬁ@gen hyl betaine, and hydr egqpaiefedsab! ow

afm de DEA. When such systens are used to thicken the present
conposi - tions, fromabout 0.1%to about 10.0% preferably from
about 0. 2% 25 to about 5.0% of the hydr¥bhobical | y-nodified

hydr oxyet hyl- cel - | ul ose is generally utilized with from about 0.02%
to about 10.0% preferably from about 0.05%to about 3.0% nost
preferably from 5abouithair0Stgitiog atompos 1064 aof it M3 admt &y - 2,n§3I ool 4

surfactant. o] r S n er gf
t he 30 conposi t | ons O]S?%]H Hiﬁ:eégn{ h@%}s}td BWH’CW 38%artbl’1e gel ve |cI e

systens as wel | asmmtarwfomtsaprgpﬂm%ﬁwawaewobmée s/@mce%
systens, contain am no or quaternary anmoni um hydrophilic noieties

Compos, 11 on of the reBantt MLy Ein"CoaBfitien’ & AT L 2y 45 or 8

t hose useful her eiwhexein diaid|aguecus natrtier faomprisesa covbinatien of| a 1ipid or
1ipid-1ike vehicle material and a cationic surfactant, or a
hydrophobically modified nonionic water-soluble polymer and
secondary thickening material for said hydrophobically modified,
nonionic water-soluble polymer, or a mixture thereof.

7. A hair care composition as in Claim 1, 2, 3, 4, 5, or 6
wherein said aqueous carrier comprises a water-soluble polymer
which is a cellulose ether.

8. A hair styling composition as in Claim 1, 2, 3, 4, 5, 6,
or 7, further co_mprising a hair conditioning agent, said hair
conditioning agent preferably comprising a cationic surfactant or
a nonvolatile silicone, or a mixture thereof.

S. A method for styling hair comprising applying an effec-
tive amount of the composition of Claim 1, 2, 3, 4, 5, or 7 to the
hair, and then drying and styling the hair.

10. A method for styling and conditioning hair comprising
applying an effective amount of the composition of Claim 8 to the
hair, and then drying and styling the hair.

11. A method for styling and conditioning hair comprising
applying an effective amount of the composition of Claim 6 to wet
hair, rinsing the hair, and then drying and styling the hair.
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ipipg 3 hair s ymer cmuponeugt rgf an ueous car-

rier. The present invention further relates to rinse-off hair

care compositions containing an aqueous carrier and a combination
of a hair styling component and a hair conditioning component.

ACKGROUND OF TH VENTION

In washing, drying and styling one’s hair several end results

are des1red Firstly, and most obviously, one desires that the

hair be thoroughly cleaned. Most desirable is a hair care process

which maintains the look and feel of clean hair between hair

washingS. Also in the cleaning and styling process, one desires

. hair conditioning providing ease of combing, relief from static

electricity, manageability, and soft hair feel. Generally, these
benefits are provided by a separate, rinse-off hair conditioning
product. By “"rinse-off" what is meant is that the product is
applied to the hair (typically wet hair) and fhen rinsed off with
water prior to drying the hair (or allowing the hair to air dry).
Finally, one desires a hair care process or product that
provides hair styling benefits, especially hair style achievement
and hold. The desire to have hair retain a particular shape is
widely held. Such style retention 'is generally accomplished by
either of two routes: permanent chemical alteration or temporary
alteration of hair style and shape. A temporary alteration is one
which can be removed by water or by shampooing. Temporary style
alteration has generally been accomplished by means of the appli-
cation of a third separate coﬁposition or compositions to dampenéd
hair after shampooing and/or conditioning. The maferia]s used to
provide setting benefits have generally been resins or gums and
“have been applied in the form of mousses, gels, lotions, or
sprays. This approach presents several significant drawbacks to
the user. It requires a separate step following shampooing and
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it is difficult to restyle the hair without further application of
the styling composition.

It is desirable to provide hair care compositions which’
provide hair styling benefits to the user without the hair tending
to.feel sticky or stiff after application. It is also desirable
to provide hair care compositions that can be applied to the hair
in a rinse-off hair composition that can provide hair styling
benefits without causing the hair to feel sticky or stiff after
application. It is further desirable to provide hair care compo-
sitions providing such hair styling benefits which can also
condition the hair in a single composition.

Hair care compositions which meet these objects have, in
fact, been provided. Specifically, rinse-off hair care composi-
tions that can style and/or condition the-:hair are described in
u.s. Applicition Serial Numbers 07/551,118, 07,551,119, and
07/551,120, all filed July 16, 1990 by Bolich, Norton, and
Russell. These patent applications describe hair care composi-
tions having a gel-like rheology based upon hydrophobically
modified water soluble po]ymefs and can contain hair styling
polymers, including silicone macromer-containing hair styling
polymers which both condition and style the hair. These compo-
sitions can also contain separate hair conditioning ingredients.
The silicone macromer-containing polymers, as well as other
rinse-off hair care compositions containing them, are also de-
scribed in U.S. Application Serial Numbers 07/505,755, filed April
6, 1990 by Bolich and Torgerson and 07/505,760, filed April 6,
1990, by Torgerson, Bolich, and Garbe.

The compositions described in these. patent app11cat1ons can
provide excellent hair styling and conditioning performance. The
silicone macromer-containing polymer which is essential to these
compositions, however, unfortunately is complex to manufacture and

or a conbination of Cferr]-Cferr] alkyl and Cl4-C22 al kyl ami do C2-Clerr]

i.d radi cal s
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m xture thereof~—0nNe or two pf said radicals 25 are Jerr]-Cerr]

al kyl, preterably Cerr]- | kyl, nmore preferably nethyl, zero or
"one of saidradicals is benzyl, wherein the Quaternary anmoni um
surfactant conponent of the above description has a sufficient |evel

unsaturation in ttan Gedsi@pifianyly sorcexpersiepckhap hair stylingpolymgraonot
C2-(err] al kyl engodtadhiiy §i1ﬂ5néﬁnﬁzﬂfnfe$ atygiseof , sgch 30 that average
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cationi c quaternal§, art980] urdiscloses shafractstplingt hagentan bmd accompdsigéanss|y
conbi hat on i t h EPERping, the MahE Wer TG A3 30y A" agetEldikcldbed are.
quat er nary anmoni gentainf .aghesive copolymers in a volatile, water-insoluble
diluent. The copolymers that are discussed comprise a mixture of
relatively hydrophilic monomers that form high glass transition
temperature (Tg) homopolymers and less hydrophilic monomers that -
10 form lower Tg homopolymers. Exemplary hydrophilic, high
Tg-forming monomers are identified as acrylate and meihacrylate
amides. It would be desirable to provide hair styling agents
which do not require incorporation of the relatively hydrophilic
acrylate and methacrylate amide monomers, which can make the
15 polymers hygroscopic and sticky to the touch upon application to
the ‘hair.

An object of this invention, therefore, is to provide
aqueous-base hair care compositions that can provide hair styling
benefits without causing the hair to become excessively s'tic;ky or

20 stiff and not requiring the use of either the relatively expensive
silicone macromer-containing hair styling polymers or the incor-
poration of hydrophilic monomers into the hair styling polymer.
It is especially desirable to provide such compositions which can
be applied to the hair in the form of a rinse-off formulation, and

25 which also can include separate hair conditioning ingredients.

These and other objects as may be apparent can be obtained by
‘the invention described as follows.

All percentag.es reported herein are by weight of the total
composition and all ratios reported herein are weight ratios,

30 unless otherwise specifically indicated.

* SUMMARY OF THE INVENTION

It has now been found that water-insoluble hair styling
polymers consisting essentially of hydrophobic monomer units can
fulfill the above objects when admixed with a water-insoluble

35 diluent and delivered to the hair 'via an aqueous carrier. Pre-
viously, it was believed that it was necessary to incorporate
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hydrophilic monomer units into the polymer to provide sufficient
polymer substantivity and therefore good hair styling performance,
when the polymer is delivered via a water-insoluble diluent in an
aqueous carrier. |
5 Thus, the present invention relates to hair styling agents,
and aqueous baSe hair care compositions containing them, wherein
the hair styling agent comprises a hydrophobic, water-insoluble
hair styling polymer with a volatile, water-insoluble diluent.
The water-insoluble hair styling polymer hereof consists essen-
10 tially of hydrophobic monomer units. These compositions are
particularly useful for application to the hair in the form of a
rinse-off hair care composition comprising the hair styling agent
and an aqueous carrier providing a gel or gel-like rheology
(hereafter, collectively "gel-like rheology”). The use of the
15 hydrophobic, water-insoluble polymers hereof surprisingly has been
found to be able to provide excellent hair styling performance
without causing the hair to become excessively sticky or stiff.
More particularly, the present invention relates to hair
‘styling agents cbmprising:

20 (a) a water-insoluble hair styling polymer consisting
essentially of monomer units derived from polymerizable,
hydrophobic monomers, said polymer having a weight
‘average molecular weight of at least about 10,000~and a
solubility in water at 25°C of about 0.1% or 1less,

25 calculated on a water plus polymer weight basis;

(b) a water-insoluble volatile diluent for said hair styling
' polymer, said diluent having a boiling point, at atmos-
pheric pressure, of less than about 300°C and a solu-
bility in water at 25°C of 0.2% or less, calculated on a
30 water plus diluent weight basis;
wherein the weight ratio of said hair styling polymer to said
- volatile diluent is from about 1:100 to about 5:1.
The present invention encompasses hair care compositions,
. especially rinse-off hair care compositions, comprising from about
35  0.1% to about 50% of a hair styling agent as described immediately
above and an aqueous carrier suitable for applying the hair
styling agent to the hair. The precise level of the aqueous
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(preferably wet hair that has been shampooed and rinsed) an

effective amount of a hair styling composition, or a hair styling

15 and conditioning composition, of the present invention to provide

style hold benefits or, in the case of a hair styling and condi-

tioning composition, an effective amount to provide style hold and

hair conditioning benefits. The hair can then be dried and styled

_ directly or subsequent to rinsing. ‘Generally, from about 1 g to
20 about 20 g of the composition are applied.

DETAILED DESCRIPTION OF THE INVENTION
The -essential components, as well as various preferred and
optional components, of the present invention are described below.

The method of use of the present invention is also described
25 below.

. Hair Styling Agent
The hair styling agent'of the present invention comprises a
mixture of a water-insoluble, hydrophobic hair styling po]ymer and
a water-insoluble, volatile diluent.

30 The hair styling agent generally should-have a hair styling
polymer to volatile solvent weight ratio of from about 1:100 to
about 5:1, preferably from about 1:10 to about 1:1, more prefer-
ably from about 1:8 to about 2:3.

A. Hair Styling Polymer’

35 The hydrophobic, water-insoluble hair styling polymers hereof
consist essentially of monomer units derived from polymerizable
hydrophobic monomers. B8y "hydrophobic monomer" what is meant is a
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s of such am nes 6 -
monomer that, upon polymerization with like monomers, forms a
water-insoluble homopolymer. ,

By "water-insoluble" polymer what is meant is that the
polymer has a solubility in water at 25°C of about 0.1% or less,
calculated on a water plus polymer weight basis. "Solubility" for
purposes hereof corresponds to the maximum concentration of
polymer that can dissolve in water to form a solution that is
substantially clear to the naked eye, as is well understood to
those skilled in the art. :

The hair styling polymer preferably has a glass transition
temperature, Tg, (i.e., the temperature at which the polymer
changes from a brittle vitreous state to a plastic state) of at
least about -20°C, preferably between about 0°C and about 80°C,
and most preferably between about 20°C and about 60°C. Tg can be
determined by diffefentia],scanning calorimetry.

The hair styling polymers consist essentially of the monomer
units derived from the hydrophobic monomers. By "consist essen-
tially of" is meant that the polymers can contain other monomer
units which are not hydrophobic, however the polymer must remain
water-insoluble as defined above. Additionally, the polymers
hereof do not contain silicone macromer units and do not contain
substantial levels (no more than about 5% by weight of the'po1y-
mer, preferably .no more than about 1%, more preferably zero or
essentially zero percent) of amide-containing monomer units.

The hair styling polymers of the present invention will have
a weight average molecular weight of at least about 10,000. The
molecular weight will generally be less than -about 5,000,000,
although higher molecular weights are not intended to be excluded.
Preferably, the weight average molecular weight will be from about
30,000 to about 5,000,000, more preferably at least about 50,000,
even more preferably at least about 75,000. The weight average
molecular weight 1is preferably 1less than about 200,000, more
preferably less than about 150,000. Weight average molecular
weight, for purposes hereof, can be measured by methods known in
the art suitable for determining molecular weight of the sample to
be analyzed, for example size exclusion chromatography utilizing
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dianine tria®etic Mptﬂm(ll,-lEﬂgEﬂ)y]amehaath, thﬁ&-ﬁ@lhethyl 1-hexanol, 3,5,5-tri-

methyl-1-hexanol, 1-decanol, and the like, the alcohols having
from about 1-18 carbon atoms with the average number of carbon
atoms being from about 4-12; styrene; polystyrene macromer; vinyl
acétaie; vinyl chloride; vinylidene chloride; vinyl propionate;
15 alpha-methylstyrene; t-butylstyrene; butadiene; cyclohexadiene;
ethylene; propylene; vinyl toluene; and methoxy ethyl meth-
acrylate. The polymers hereof can be homopolymers of such hydro-
phobic monbmers or can be co-, ter-, etc. polymers of hydrophobic
monomers. |
20 Preferred monomers include n-butyl methacrylate, isobutyl
methacrylate, 2-ethylhexyl methacrylate, methyl methacrylate,
t-butylacrylate, t-butylmethyacrylate, and mixtures thereof.
Especially preferred are homopo]&mers of t-butylacrylate.
_ The polymers hereof can be made by conventional
25 polymreization techniques well known in the art including, for
example, free radical polymerization.
B. Volatile Diluent

The hair styling agent hereof additionally comprises a

water-insoluble, volatile diluent in which the hair styling
30 polymer is admixed. Thus, the hair styling polymer should be
soluble or dispersible in the diluent.

The volatile diluent has a boiling point, at atmospheric
pressure, of less than about 300°C, preferablj from about 100°C to
about 300°C, and a solubility .in water at 25°C of 0.2% or 1less,

35 preferably about C.1% or less, on a water plus volatile diluent
weight basis.
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include hydrocarbons, esters, ethers, alkyl alcohols, silicon
derivatives, and mixtures thereof. Preferred are the ester,
ether, alkyl alcohol, and hydrocarbon fluids.

5 The hydrocarbons may be either straight or branched chain and
may contain from about 10 to about 16, preferably from about 12 to
about 16 carbon atoms. Examples of suitable hydrocarbons are
decane, dodecane, decene, tridecane and mixtures thereof. Also
useful are the terpenes such as orange and lemon terpenes. |

10 Useful alkyl alcohols can be saturated or unsaturated and
branched or straight chain. Suitable alkyl alcohols include, for
example, linalool and decyl alcohol.

The volatile silicon derivatives useful in the compositions
of the present invention include cyclic and linear polydialkyl-

15 siloxanes, and silanes.

The number of silicon atoms in the cyclic silicones is
preferably from about 3 to about 7, more preferably about 3 to '
about 5. The general_formu]a fpr such cyclic silicones is:

. 'lzl . J
20 | ~(51-0ln
R,

wherein R, and R, are independently selected from C, to Cy alkyl,
aryl or alkylaryl and wherein n=3-7.

25 The linear polyorgano siloxanes have from about 2 to 7
silicon atoms and have the general formula:
R, Re ' Rg

[
Rz-Si-O-—?i-O-?i-R7

I

R, _Rs 2 Re

30 n

wherein R,, R,, R;, R, Rs, Rg, R;, and Ry can independently be
saturated or unsaturated C,-C; alkyl, aryl, alkyl aryl, hydroxy-
alkyl, amino x1kyl or alkyl siloxy, and n = 1-7.

35 Silane compounds have the general formula:
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-A description of volatile silicones is found in Todd and
Byers, "Volatile Silicone Fluids for Cosmetics", Cosmetics and
Toiletries, Vol. 91, January, 1976, pp 27-32, .and also in Silicon
Compabnds, pages 253-295, distributed by Petrarch Chemicals, both

15 of which are incorporated herein by reference.

Useful esters include, for example, methyl alkanoates such as
the C4-C,, alkanoates (e.g., methyl decanoate), di(C,-C;)alkyl
adipates (e.g., diethyl adipate, diisopropyl adipate), Cg-Cy,
alkyl acetates (e.g., octyl acetate), and benzoates (e. g , .butyl

20 benzoate).

Useful ethers include di(C5-C,) alkyl ethers, especially the
di{Cs-Cs) alkyl ethers such as dipentyl ether and dihexyl ether.

Especialiy,preferred are mixtures of volatile siliconmes with.
ester, ether and/or hydrocarbon diluents, particularly mixtures of

25 silicones and esters (e.g., diisopropyl adipate). The weight
ratio of silicone to the other diluent(s) will generally be about
1:10 to about 10:1.

Optionally, water-insoluble, non-volatile diluents can be

included in the hair styling agent. Non-volatile diluents may be

30 used, for example, to help to dissolve the hair styling polymer.
Preferred non-volatile diluents include liquid alcohols and liquid
fatty acids such as isocetyl alcohol, oleyl alcohol, oleic acid,
and isostearic acid.

In order to form the hair styling agent, the hair styling

35 polymer is admixed with the volatile diluent preferably in a
weight ratio of from about 1:100 to about 5:1, more preferably
from about 1:10 to about 1:1, and most preferably from about 1:8
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to about 2:3. The hair styling agents should have an average
particle diameter of from about 0.5 to about 100 microns, prefer-
ably from about 1 micron to about 25 microns. Particle size can
be measured according to methods known in the art, including, for
example optical microscopy.

The aqueous base hair care compositions hereof will typically
comprise from about 0.1% to about 50%, by weight, of the hair
styling agent hereof, preferably from about 0.2% to about 30%,
more preferably from about 0.5% to about 15%, and an aqueous
carrier suitable for applying the hair styling agent to the hair.
In general, the hair care compositions will have a hair styling
polymer to volatile diluent weight ratio as previously described.
The agueous carrier will typically be present in the composition
at levels of from about 50% to about 99.9%, preferably from about
70% to about 99%, more preferably from about 85% to about 99%.

The hair care compositions are of at least two phases: at
least one phase being the hair styling agent and at least one
phase being the .aqueous carrier, The term "aqﬁeou; carrier
suitable for applying the hair styling agent to hair" as used
herein, means water or one or more compatible water-based vehicles
which are suitable for administration to the hair of a human or
lower animal. The term "compatible", as used herein, means that
the components of the carriér are capable of being commingled with
the hair styling agent of the present invention, and with each
other, in a manner such that there is no interaction which would
substantially inhibit the ability of the hair styling polymers to
provide temporary set hold to hair under ordinary use situations.
These carriers must, of course, be of sufficiently low toxicity to
render them suitable for administration to the hair of the human
or Tower animal to which they are being applied.

Other phases which do not form a part of the hair styling
agent or the aqueous carrier may also be present. Types of these
phases are exemplified below. For purposes herein, ingredients
which are soluble in water or interact in water with other
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Chem cal Co hher useful silicone materlals include
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ingredients to form a gel or create a gel-like rheology or which

otherwise reduce or inhibit separation of (i.e., stabilize)

water-insoluble ingredients in the composition are part of the

aqueous carrier, including multiple function components which meet
5 the above criteria.

Carriers suitable for applying the styling agents such as
shampoos and cream rinse conditioner to hair are well known in the
art; their selection can be made without difficulty by a person
skilled in the art.

10 The aqueous carriers used herein include water and may also
include other fluids in addition to water and other carrier
components used in hair care compositions. The styling agent
components should be insoluble in the the carrier fluid system,
whether the carrier fluid is just water or a mixture of water and

15 other fluid. Suitable carrier fluids for use in the present
invention, in -addition to water, include lower alcohols (C,-C,
alcohols, preferably C,-C, alcohols such as ethanol and -isopro-
panol) and mixtures of lower alcohols. Preferred solvents include
water, ethanol, and mixtures thereof. When water-lower alcohol

20 ‘mixtures are used, the watef°1ower alcohol weight ratio is typi-
cally in the range of from about 20:1 to about 1:2; most prefer-
ably, water is the primary solvent in the carrier and alcohol
solvent levels are below about 20%, preferably essentially zero,
by weight of the composition.

25 The carrier may include thickening materials to increase
viscosity of the composition. Preferred materials that can be
used are gel vehicle materials. In essence, these materials form
a gel network, in combination with the water or other carrier
fluid. The gel vehicle comprises two essential components: a

30 lipid or 1lipid-like vehicle material and a cationic surfactant
vehicle material. A variety of suitable cationic surfactant
materials are described in detail below. The cationic surfactant
can also provide'separate hair conditioning benefits. Gel-type
vehicles are generally described in the following documents, all

35 incorporated by reference herein: Barry, "The Self Bodying Action
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of the Mixed Emulsifier Sodium Dodecyl Sulfate/Cetyl Alcohol®, 28
J. of Colloid and Interface Science 82-91 (1968); Barry, et al.,
“The Self-Bodying Action of Alkyltrimethylammonium Bromides/Ceto-
ﬁtearyl Alcohol Mixed Emulsifiers; Influence of Quaternary Chain
5 Length", 35 J. of Collojd and Interface Science 689-708 (1971);
and Barry, et al., "Rheology of Systems Containing Cetomacrogol
1000 - Cetostearyl Alcohol, I. Self Bodying Action", 38 J. of
Colloid and Interface Science 616-625 (1972).

The gel vehicles may incorporate one or more lipid or lipid-
10 like vehicle materials, heréafter referred to collectively as
"1ipid vehicle materials", which are essentially water-insoluble,
and contain hydrophobic and hydrophilic moieties. Lipid vehicle
materials include naturally or synthetically-derived acids, acid
derivatives, alcohols, esters, ethers, ketones, and amides with
15 carbon chains of from about 12 to about 22, preferably from about
16 to about 18, carbon atoms in length. Fatty alcohols and fatty

esters are preferred; fatty alcohols are particularly preferred.

Lipid vehicle materials aﬁbng those useful herein are dis-
closed in Bailey’s Industrial 0il and Fat Products, (3rd edition,

20 D. Swern, ed., 1979), incorporated by reference herein. Fatty
alcohols included among those useful herein are disclosed in the
following doéuments, all incorporated by reference herein: U.S.
Patent 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent
4,165,369, Watanabe, et al., issued August 21, 1979; U.S. Patent

25 4,269,824, Villamarin, et al., dissued May .26, 1981; British
Specification 1,532,585, published November 15, 1978; and Fuku-
shima, et al., "The Effect of Cetostearyl Alcohol in Cosmetic
Emulsions", 98 Cosmetics & Toiletries 89-112 (1983). Fatty esters

~included among those useful herein are disclosed in U.S. Patent

30 3,341,465, Kaufman, et al., issued September 12, 1976 (incor-
porated by reference herein).

Preferred esters for use herein include cetyl palmitate and
glycerylmonostearate. Cetyl alcohol and stearyl alcohol are
preferred alcohols. A particularly preferred 1lipid vehicle

35 material is comprised of a mixture of cetyl alcohol and stearyl
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alcohol containing from about 55% to about 65% (by weight of
mixture) of cetyl stearyl alcohol.

If gel vehicle materials are incliuded in the compositions of
the present invention, the lipid vehicle material is generally

5 present at from about 0.1% to about 10.0% of the composition, and
the cationic surfactant vehicle material is generally present at
from about .0.5% to about 5.0% of the composition.

Water-soluble polymeric thickeners can also be used to
thicken conditioner compositions and stabilize insoluble com-

10 ponents. These include natural polysaccharides such as guar gum,
xanthan gum and locust bean gun.

Nonionic water-soluble cellulose ethers are preferred
polymers that can be employed in hair care compositions. - Widely
used, commercially-available nonionic cellulose ethers include

15 methyl cellulose, hydroxy propyl methyl cellulose, hyd;oxyethyl
cellulose, hydroxypropyl cellulose and ethyl hydroxyethyl
cellulose. - ' .

Preferred carrier vehicles for use in the compositions of the

present invention include hydrophobica]ly-modified nonionic water

20 soluble polymer (preferably the nonionic water-soluble polymer is
hydroxyethyl cellulose), in combination with certain surfactants

and solvents, as described in detail in the following patent
applications, each of which is incorporated herein by reference:

. U.S. Serial Nos. 07/551,118, 07/551,118, and 07/551,120, ail filed
25 July 16, 1990, by Bolich, Norton, and Russell. = These systems
provide a gel-1ike rheology without necessarily being gels in the
technical sense. By “hydrophobically modified nonionic water-
soluble poiymer®” is meant a nonionic water-soluble polymer which

has been modified by the substitution with a sufficient amount of

30 hydrophobic groups to make the pblymer less soluble in water. By
“water-soluble" what is meant is the polymer or salt, thereof,
constituting the polymer backbone of the thickener should be
sufficiently soluble such that it forms a substantially clear
solution when dissolved in water at a level of 1%, by weight of

35 the solution, at 25°C. Hence, the polymer backbone of the primary
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pol ymer of this class is sold by UN ON CARB]I4DI_E under the name
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0.5%to about 159¥drophobic groups camber e t8dCxsi 15! KBlve asbhcﬁa‘m\;niartﬁby adEnt s
for use in the pgeauwst and mixtures tReY@PPS| ThedegreTuf hedruphibh itaisubsts tof
10 cent poi s, _agip fnfne potymer backiife "ol d e by b PEMBNE
from about 8.5% de0%bdepending on the papticudar spalymencbagkhendrayMeg gene-
viscosities of QFﬁﬂﬁrtﬁé‘%tF‘PWt hydropRfiic pdrtdeR. & hy8rdphbBRl $Brtidh bRl OS
of volatile fl wg to gpumrof,s {r%m t 10:1 to %Bc%{—) 8 0 to about 10: 90,
preferably from &B®PRTHEer s iyomahou 3! -
Al ternative preferablAenomberolofit réferentesc deachretther iuak sof aondereic: cellulose
' ethers and water-soluble gums for thickening haiw care composi-
10 tions. See for example, U.S. Patent 4,557,928, Glover, issued
December 10, 1985, teaching a hair conditioner comprising a
suspension 'system which consists of one of glucan gum, guar gum,
and hydroxyethylcellulose; and U.S. Patent 4,581,230, Grollier et
al., issued April 8, 1986, which teaches cosmetic compositions for
. 15 treating hair which comprise as thickening agents hydroxyethyl-
cellulose, or water-soluble végetable thickening agents, such as
guar gum, .each incorporated herein by reference.
Certain cellulose ethers have been disclosed in U.S. Patent
4,228,277, Landoll, issued October 14, 1980, incorporated herein
20 by reference, which are relatively low molecular weight but which
are capable of producing highly viscous aqueous solutions in
practical concentrations. These materials are nonionic cellulose
ethers having a sufficient degree of nonionic substitution se-
lected from the group consisting of methyl, hydroxyethyl, and
25 hydroxypropyl to cause them to be water-soluble and which- are
further substituted with a hydrocarbon radical having from about
10 to 24 carbon atoms in an amount between about 0.2 weighf
percent and the amount which renders said cellulose ether less
than 1%, by weight, soluble in water. The cellulose ether to be
30 modified is preferably one of low to medium molecular weight;
i.e., less than about 800,000 and preferably between about 20,000
and 700,000 (about 75 to 2500 D.P.).
Any nonionic water-soluble cellulose ether can be employed as
the cellulose ether substrate. Thus, e.g., hydroxyethyl cellu-
35 lose, hydroxypropyl cellulose, methyl cellulose, hydroxypropyl
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t-ijon conprise non-volatile silicone fluids 35
| ess that about 100,000 cP (centi poise), and

of silicone guns having viscosities greater than

cP, especially polydi nethyl sil oxane guns and

refhyl sil.oxane guns, at ratios of non-volatile fluid to
gumof 5 from about 70:30 to about 30:70, preferably from about 60: 40
to about 40:60. The efficacys af nonvol atile silicone hair
condi tioning agents can be enhanced through the use of silicone
resins which are methyl cellulose, ethyl hydroxyethyl cellulose, and methyl hy-

droxyethyl cellulose can all be modified. The amount of nonionic

substituent such as methyl, hydroxyethyl or hydroxypropyl is

taught not to be critical so long as there is an amount sufficient
5 to assure that the ether is water-soluble.

The preferred cellulose ether substrate is hydroxyethyl
cellulose (HEC) of about 50,000 to 700,000 molecular weight.
Hydroxyethyl cellulose of this molecular weight level is the most
hydrophilic of the materials contemplated. It can thus be modi-

10 fied to a greater extent than can other water-soluble cellulose

' ether substrates before insolubility is achieved. Accordingly,
control of the modification process and control of the properties
of the modified product can be more precise with this substrate.

The long chain alkyl modifier can be attached to the cellu-

15 lose ether substrate via an ether, ester or urethane linkage. The
ether linkage is preferred.

Although the materials taught in Landoll are referred to as
being "long chain alkyl group modified", it will be recognized
that except in the case where modification is effected with an

20 alkyl halide, the modifier is not a simple long chain alkyl group.
The group is actually an alphahydroxyalkyl radical in the case of
an epoxide, a urethane radical in the case of an'isocyanate, or an
acyl radical in the case of an acid or acyl chloride. - Nonethe-
less, the terminology "long chain alkyl group* is used since the

25 size and effect of the hydrocarbon portion of the modifying

. molecule completely obscure any noticeable effect from the con-
necting group. - Properties are not significantly different from
those of the product modified with the simple long chain alkyl
group. '

30 One commercially available material which meets these
requirements is NATROSOL PLUS Grade 430, hydrophobically modified
hydroxyethylcellulose available from Aqualon Company, Wilmington,
Delaware. This material has a C,q; alkyl substitution of about
0.5% to about 0.9% by weight. The hydroxyethyl molar substitution .

35 for this material is from about 2.8 to about 3.2. The average
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10 These modified cellulose ethers have been disclosed for use

in a variety of composition types. Landoll (’277) teaches the use
of these materials in shampoo formulations. Hercules trade
literature teaches the use of these materials in shampoos. U.S.
Patent 4,683,004, Goddard, issued July 28, 1987, d1sc]oses the use
15 of these materials in mousse compositions for the hair.
These materials can be used with certain secondary thickening
materials to provide a gel-1ike rheology.
" One 'category of secondary thickening material is a water-
soluble polymeric material, having a molecular weight greater than
20 about 20,000. By “water-soluble polymeric thickening material" is
meant that the material will form substantially a clear solution
in water at a 1% concentration at 25°C and the material will
increase the viscosity of the water. ‘Examples of water=soluble
polymers which are desirably used as the additional thickening
25 component in the present vehicle systems, include hydroxyethyl-
cellulose, hydroxypropy! cellulose, hydroxypropyl methylcellulose,
polyethylene glycol, polyacrylamide, polyacrylic acid, polyvinyl
alcohol, polyvinyl pyrrolidone K-120, dextrans, for example
Dextran purified crude Grade 2P, available from D& Chemicals,
30 carboxymethylcellulose, plant exudates such as acacia, ghatti, and
tragacanth, seaweed extracts such as sodium alginate, propylene
glycol alginate, sodium carrageenan, and Ucare JR-polymer (a
cationic modified hydroxyethyl cellulose available from Union

Carbide). Preferred as the additional thickener for the present
35
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- 27} - into fhe present conpositions in such non-hardened form
r at hir Tnam. hardened resin, as will be readily apparent to
t hosk skilled ijn the art. The weight ratio of the
nonvol atile silicone fluid condition- 5 i ng conponent to the silicone
resin conponent is preferably from abolit -4:1 to about 400:1. More

preferably such ratio is from : . .
_ vehicle systems are natural polysaccharide materials. Examples of

such materials are guar gum, locust bean gum, and xanthan gum.

.Also preferred as the additional thickener in the present composi-

tions is hydroxyethylcellulose having a molecular weight of about
5 700,000.

When such systems are used to thicken the present composi-
tions, from about 0.3% to about 5.0%, preferably from about 0.4%
to about 3.0%, of the hydrophobically modified hydroxyethyl cel-
lulose is utilized with from about 0.3% to about 5.0%, preferably

10 from about 0.4% to about 3.0%, of the water-soluble polymeric
material. '

An alternative secondary thickening material for the hydro-
phobically modified hydroxyethyl cellulose is a water-soluble
surfactant having a molecular weight of less than about 20,000.

15 By “"water-soluble surfactant" is meant surfactant materials which
form substantially clear, isotropic solutions when dissolved in
water at 0.2 weight percent at 25°C.

Essentially any water-soluble surfactant .material which meets
these requirements will work in the present invention. Howe#er,

20 the following materials have been found to be particu]ar1y pre-
ferred: cetyl betaine, ammonium lauryl sulfate, ammonium laureth
sulfate, cetyl trimethyl ammonium chloride, and mixtures thereof.

When such systems are used to thicken the present compo-

. sitions, from about 0.1% to about 10.0%, preferably from about

25 0.2% to about 5.0%, of the hydrophobically-modified hydroxyethyl

| cellulose is generally utilized with from about 0.02% to about

0.30%, preferably from about 0.05% to about 0.30%, most preferably

from about 0.05% to about 0.20%, of the water-soluble surfactant.

The water-soluble surfactant level is kept low because higher

30 levels of water-soluble surfactants interfere with the hydropho-

‘bically-modified hydroxyethyl cellulose thickener and produce
compositions with much less desirable rheologies. |

The preferred secondary thickening material for the hydro-
phobically-modified hydroxyethyl cellulose is a water-insoluble

35 surfactant having a molecular weight of less than about 20,000.
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ethylene glycol ether of cetyl alcohol of the formula CH,-
(CHz),4-CH,-(OCH,CH,)pn-OH, where n has an average value of 2
(commercially available under the trade name Brij 56 from ICI
Americas), glycerol . stearate citrate, dihydrogenated tallow
:15 dimethyl ammonium ch]oride, quoxamer 181, a polyoxyethylene,
' polyoxypropylene block polymer of -the formula
HO-(CH,-CHZ-O)X(?H-CHz-O)y(CHz-CHZO)ZH;

CH,
wherein on average x = 3, y = 30 and z = 3 (commercially available
20 from BASF Wyandotte under the trade name Pluronic L-61),
hydrogenated tallow dimethyl betaine, and hydrogenated tallow
amide DEA. _ :

when such systems are used to thicken the present composi-
~ tions, from about 0.1% to about 10.0%, preferably from about 0.2%
25 to about 5.0%, of the hydrophobically-modified hydroxyethyl cel-
lulose is generally utilized with from about 0.02% to about 10.0%,
preferably from about 0.05% to about 3.0%, most preferably from

about 0.05% to about 2.0%, of the water-insoluble surfactant.
Cationic surfactants useful in carrier systems of the
compositions of the present invention, including the gel vehicle
systems as well as hydrophobically modified cellulose vehicle
systems, contain amino or quaternary ammonium hydrophilic moieties
which are positively charged when dissolved in the aqueous
composition of the present invention. ‘Cationic surfactants among
35 . those useful herein are disclosed in the following documents, all
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30 .- RFP “gmﬂmgﬂgﬁr hydroxyethyl cel l ul oses such as Natrosol 250H and

Nat r o9 f={~zrvrar | e from Aqual on); and pectin. [f a
di strijb tlgﬁﬂé&ms peent in the conpositions of the pr esent

I nventji g % e present at a |l evel of from about . 0.02%to
about §2. rom about 0.05%to about 1.0% of 35 the -
conpoqitlon, If the digtributing aid is bifunctional, i.e.,

' gett-g-as’part of the carrier and the distributing aid, it
may be present at higher |evels. : The conpositions can al so
contain a nonvol atile plasticizer as-a¥ optional conponent of the
hair styling agentmc?#p%?a edasttnlf reference herein: McCutcheon’ s, Emulsifiers &

Detergents, (1989, published by the M. C. Publishing Company)
Schwartz, et al., Surface Active Agents, Their Chemistry and
Technology, New York: Interscience Publishers, 1943; U.S. Patent
5 3,155,591, Hilfer, issued November 3, 1964; U.S. Patent 3,929,678,
Laughlin, et al., issued December 30, 1975; U.S. Patent 3,959,461,
Bai]éy, et al., issued May 25, 1976; and U.S. Patent 4,387,090,
Bolich, Jr., issued June 7, 1983.
Quaternary ammonium salts include dialkyldimethyl-ammonium
10 chlorides, wherein the alkyl groups have from about 12 to about 22
carbon atoms and are derived from long-chain fatty acids, such as
hydrogenated tallow fatty acid (tallow fatty acids yield quater-
nary compounds wherein R} and R2 have predominately from 16 to 18
. carbon atoms). Examples of quaternary ammonium salts useful in
15  the present invention include ditallowdimethyl ammonium chloride,
. ditallowdimethyl ammonium methyl sulfate, dihexadecyl dimethyl
ammon ium ch]orlde, di(hydrogenated tallow) dimethyl ammonium
chloride, d1octadecy1 dimethyl ammonium chloride, dieicosyl
dimethyl ammonium chloride, didocosyl dimethyl ammonium chloride,
20 di (hydrogenated tallow) dimethyl ammonium acetate, dihexadecyl
dimethyl ammonium chloride, dihexadecyl dimethyl ammonium acetate,
ditallow dipropyl ammonium phosphate, ditallow dimethyl ammonium
nitrate, di(coconutalkyl) dimethyl ammonium chloride. and stearyl
dimethyl benzyl ammonium chloride. Ditallow dimethyl ammonium
25 chloride, dicetyl dimethyl ammonium chloride, stearyl dimethyl
benzyl ammonium chloride are exemplary quaternary ammonium salts
useful herein.
Particularly useful cationic surfactants for use as thick-
eners and conditioners in carrier vehicles containing the hydro-
30 phobically modified water soluble polymers described above are
selected from quaternary ammonium surfactants having the formu1a,
in salt form: - — '

(1) i Ry - N* - R, x-a
35 - ; l



_ ‘%ﬁ_{ i?\{,%ﬂwﬁ)! L\éij“yl used in the conpositions at a plasticizer:
halr styll &P yn‘er"m‘l'iht rati o of about 1:20 to about 1: 1,

pr ef er abl fronlgﬁgq&gé 5 ito about 1:2. As used herein, "non-
vol-atile"}i llasiti ci zers neans that the plast|C|zer
exhibits és entiallyv.pe-wapor pressure .at atnospheric pressure and 10
25[err]C. | It is al so hi ghly preferred that the plasticizer not be
odor i f er otis—t-e—+he—umam niose, as any substantial plasticizer odor

woul d af fect perfunmery of the product. The plasticizer should al so
be conpatible with the hair styling agent.20 - Pl asticizers are
well known in the art and are_generally 15 described in Kirk-Q hnmer

Encycl opedi a owhexgianf dsl a spditfiosm vgg/amom a is;aheniendgichapge ofofuitee 15,
Ep d720 7%9 (fohﬂaﬁ%h@w Gmwotism tddGcals R,, : R RNEW; Yaand, R.l%ﬂkpeuddetlyt fae%t opi ¢
eading "Plasticlzers", ars p y in
the text The Te hnolcég ]gﬁi le“ “ Cey a%'ltkﬂ: a?'éa%%%\]oh?f w ﬁg &Fpg 'BSE
New York, 1982) andbofmneotwo ta n'dmeporoel't ewﬂerqsiahewryma@wnya ragieals,
especi al I ygin PefiRR6Titho are, aiﬁ( Par oy clabt s %‘lgy]atamﬁ’@&QS -C¢

983- 1063 ere e varlef st|C|zer scl.ose
Pl asticizers in@} M@“Bo(?}"ﬁf?ﬁ?ﬁé’ &nbcacvg‘ﬁ%"%on\%?g?"i’ﬁy 16-C22 dpgﬂr al s,
Sui t abl e cat egomoes nrhfmmlta,tsu-t,e, RITREY, ©rzeistures| tickred@s, no merk phans,

pht halates, i sgphynal ot ggddc%gza%aéﬁgferr,stg{r%ﬁfﬁ amido c,-C) SiRffeRe

trlrrellltates |co
al kyl sili cone@" aceanbindtiion, of Sahabas ek .Y i asb agrGaealkyl ‘amido C,- Cs

10 alkylene, from one to three of said quaternary ammonium radicals,
preferably two or three, are C,-C¢ alkyls, preferably C,-C; alkyl,
more preferably methyl, and no more than one of said radicals is
benzyl; or

15 (11) - —_— CHz.
|Rl---l:/hl X-a
P N———-CH
20 wherein X and a are as defined above, the radicals R,, R,, and R,

independently are C,-C,, alkyl or benzyl, preferably C,-C,, alkyl,
and one or two of said radicals are C,,-C,, alkyls, preferably
Ci6-C22 alkyl, or C,,-C,, alkyl amido C,-C; alkylene (preferably
C.-C; alkylene), or a mixture thereof, one or two of said radicals
25 are C,-C¢ alkyl, preferably C,-C, alkyl, more preferably methy],_
zero or one of said radicals is benzyl, wherein the quaternary
ammonium surfactant component of the above description has a
sufficient level unsaturation in the C;,-C,, alkyl or C;,-C,,
alkyl amido C,-C; alkylene radicals, or mixtures thereof, such
that average iodine value of said component is at least about 15;
or a mixture of Formula I and II surfactants.
Another specific category of cationic quaternary ammonium
surfactants that can be advantageously incorporated into the
. present compositions, particularly in combination with the above-
35 described essential unsaturated quaternary ammonium surfactants,
are water-insoluble materials having the formula, in salt form,

30



Olea ﬁEPLAeENE@g§§§EﬁE nyristates, ricinoleates, pel ar gonat es,

val el atresr—e mhor, and castor oil, and silicone co- 30

pol yol $. Ekanpl es of adipate plast|C|zers i ncl ude adipic aC|d
i ya| 30 AUG 1996es| slich as diisobutyl adipate, bis(2-ethylhexyl) adipate,
dii spdéecyl adi pate, bik(2-butoxyethyl) adi pate, and di-n-hexyl

O [T

adi paite. 35 - 29 -
Exanpt pl asticizers include phthalic acid
-21 -
1
Rl i
|
(I111) R; - T+ - R4! X-a
L R; - a
5 wherein X is a salt-forming anion as previously described, a is

the charge of the anion X, the radicals R;, R;, R;, and R, in-
dependently are C;-C; alkyl, C;9-C,, alkyl, or benzyl wherein one
of said radicals is C,4-C,, alkyl, preferably C,,, from two to
three of said radicals are C,-Cg alkyl, preferably C,-C,, more
10 preferably methyl, and zero or one of said radicals is benzyl.
The long chain alkyl (i.e. the C,o-bzz alkyl) can be either
saturated or unsaturated.
An exemplary quaternary ammonium surfactant of Formula III is
dimethyl behenyl benzyl ammonium salt (alternately referred to as
15 behenalkonium salt), available from Witco Chemical Corp. (Memphis,.
Tennessee, USA) as a chloride salt under the trade name Kemamine®
BQ-280,C. Another Formula III material is dimethyl arachidyl
benzyl ammonium salt.
The quaternahy ammonium surfactant of Formula III is gene4
20 rally used at a level of from about 0.02% to about 10.0%, prefer-
' ably from about 0.05% to about 3.0%, more preferably from about
0.05% to about 2.0%, by weight, of the composition.
Preferred combinations are compositions containing the
surfactant of Formula III, especially in saturated form, in com-
25 bination with the surfactants of Formulas I or II, or a mixture
thereof, wherein the Formula I and II component comprises C,,-C,,
unsaturated alkyls, preferably at a weight ratio of (Formu]as I
and II):(Formula III) of about 1:1 to about 4:1.
Another combination of cationic surfactants that can be used
30 comprises a mixture of di(unsaturated) C,¢-C,,; alkyl (preferably
tallow) dimethyl ammonium salt (e.g. the chloride salt as
commercially available from Sherex Chemicals under the tradename
ADOGEN 470)) and dimethyl (saturated or unsaturated behenyl and/or
arachidyl, preferably saturated) benzyl ammonium salt (e.g. the
35



der.i vati ~SHeh-—as~at-bu vl pht.hal ate, butyl octyl phthalate,

di - n- oct YREPRACHKEMTeSHEET{ sooctyl  pht hal at e, bi s(2- et hyl hexyl )
pht hal at ¢, {~r=octyt~—n=tecyl pht hal ate, di -n-hexyl pht hal ate, 5

I sooctyl § s C ht e, diisodecyl phthalate, ditridecyl
pht hal at 3?@ M‘&/é&hexy pht hal ate, diisoctyl benzyl phthal ate,
butyl be z -phi-hal-at-e~-di ¢ycl ohexyl phthal ate, di phenyl phtha-

| at e, isddecyl benzyl phthalate, and bi s(2-butoxyethyl) phthal ate.
| sopht hal —ptastitizers' include bis(2- %t hyl hexyl) iso- 10
pht hal ate, and diisooctyl benzyl phthal at¥e. Exanpl-es of azelate

Gi (2 et hy ! hexyl) CUBEEF SaThe 3, € S0t ratio of) Y8851 TR 4:1, more
Exanpl es  of stb@ﬁfarebUplah@ttl &;lzépsabquhc3dde stearic acid 15

derivatives such as Rafaut Wf %@ﬁi@tese@dﬁdﬂ- agRd oemmay oalty aides are
but oxyet hyl stearate I ast i CI z&hs i,ncl ud

citric acid deri® 0 suitable fgpsuse, g{‘?I afl?y rq" YRSy (of c sichy amines
tri-n-butylscitrpreferably have fromcaebwtl mrto abeath 22 ¢erbph atioms Ataed n2§ be

Exanpl es of tri "gﬁt{ﬁtk%teedp#ﬁsﬁtis%gﬁtlﬁt?d nClSHQ@ndtaHr Sefd %?}'Lary ammes Qvgé(y

trinmellitate, I 1'sooc
pl asticizers i nETQfGé"%ﬂ,but%‘tla&ar BBinNAse, are partiguianly cﬂ"@ﬁ?’é"Ed n- §Wy|

butyrate, isobuamineshUisefal Chereif OPireDPide stearamidut propyd. dfmeRHyY!amine,
carbonate, et hyldpeatlhglltaa}meﬁo'g O“it tegraalmrpde,t%‘imethy’l stearamine, dimethyl

10 soyamine, soyamine, tri(decyl) amine, ethyl stearylamine, ethoxy-
lated (2 moles E.0.) stearylamine, dihydroxyethyl stearylamine,
and arachidylbehenylamine. Suitable amine salts include the
halogen, acetate, phosphate, nitrate, citrate, lactate and alkyl
sulfate salts. Such salts include stearylamine hydrochloride,

15 stearylamine formate, N-tallowpropane diamine dichloride and
stearamidopropyl dimethylamine citrate. Cationic amine surfac-
tants included among those useful in the present invention are
disclosed in U.S. Patent 4,275,055, Nachtigal, et al., issued June
23, 1981, incorporated by reference herein.

20 The compositions of the present invention may also contain
other mater1a1s which provide additional rheological benefits to
the cosmettc compositions formulated therewith, e.g., che]ating
agents. In general, such materials include monodentate and
multidentate agents. Specific examples of useful chelating agents

25 include ethylenediaminetetraacetic acid (EDTA), -and salts thereof,
nitrilotriacetic acid l(NTA) and salts thereof, hydroxyethyl
ethylene diamine triacetic acid (HEEDTA) and salts thereof,
diethylene triamine pentaacetic acie (DTPA) and salts thereof,
diethanolglycine (DEG) and salts thereof, ethanol diglycine (EDG)

30 and salts thereof, citric acid and salts thereof, phosphbfic acid
and salts. The most preferred of these is EDTA. The chelating
agents tend to make the compositions smoother and less gelatinous
in consistency.

If a chelating agent is present as a rheological aid in the

35 compositions of the present invention, it is generally used at a




25 . ' trernoten e, butyl ricinoleate, diisooctyl sebacat e,
trilso VLAC HEEL| isodecy pelargonate, ethyl valerate,

i socet |l | alconol‘ oct pdpdecanol , |sopropyl nyristate, isostearyl

al cohol *h’l\qq%' kyl }silicones having C2-Clerr] alkyl and from1

t o aboygt 5 9oxane roponer units. 30 ~ Silicone copol yol s that
can belu zers include pol yal kyl ene oxi de-nodi fi ed

pol ydi Pol ydi nmet hyl - si | oxane copol yols are al so

di scl os OW ng patent doc nts, all incorporated by

ref erence hereln U. S. Patent 4,122, " CGee, et al., issued Cctober

I%jteﬁ?q 43187 GSatfe%] 36f from“abdid: %7&1% kel aboutSSP%ﬂ Weéraﬁ%lfrovﬁmigoou*c
0.05% to about 0.3%, of the composition.
Optional Ingredients
Other ingredients wuseful in hair care styling and
5 conditioning compositions can also be included in the compositions
hereof, and can be routinely chosen by one skilled in the hair
care product art. N : ' _
Particularly preferred ingredients are hair conditioning
agents, such as the cationic surfactants previously described, and
10 silicone conditioning agents. '
| Silicone conditioning agents dinclude both volatile and
non-volatile silicone fluids. Volatile silicones useful herein
have been previously described.
Nonvolatile silicone fluids can also useful as active hair
15 care components in the compositions of the present invention.
"Nonvolatile" means that the silicone material has essentially no
vapor pressure at one atmosphere, at 250C. Nonvolatile silicones
will generally have a boiling point in excess of about 250°C and a
viscosity in excess of about 10 centipoise at 250C. Those skilled
20 in the art will recognize that slight vapor pressures may some-
times be measured for some fluids which are not of practical
s1gn1f1cance in silicone conditioner product formulation. These
materials are meant to be included herein as nonvolatile fluids.
Examples of such materials include polydimethylsiloxanes (fluids
25 and gums), aminosilicones and phenylsilicones.
Suitable alkyl and aryl groups for polyalkyl and polyaryl
siloxanes include methyl, methoxy, ethoxy, propoxy, aryloxy,
~ ethyl, propyl, phenyl, methylphenyl and phenyilmethyl. The pre-
ferred silicones are polydimethyl siloxane, polydiethylsiloxane,
30 and polymethylphenyisiloxane. Polydimethylsiloxane is especially
preferred.

Silicones useful in the present invention are also commer-
cially available. Suitable examples include Viscasil, a trademark
of the General Electric Company and silicones offered by Dow

35
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in which x and y are integers which depend on the molecular
weight, the average molecular weight being approximately between
5,000 and 10,000. This polymer is also known as "amodimethicone®.

Silicone cationic polymers are described in European Patent
Application EP 95,238. A preferred polymer corresponding-to this
formula is the po1ymer known as "tr1methy1si1y]amod1methicone“ of
formula:

.

O-éi

n (éﬂz)s
»

(éHz)z

",

(CH3)5-Si

0Si(CHs) s

"
O-Si-J

CHs

_

Compositions of'the present invention typically comprise no
more than about 1.0% of a trimethylsilyl amodimethicone silicone
conditioning material.

Other silicone cationic polymers which can be used in the
present compositions correspond to the formula:

British

Dow

a

and thereby.also be included as a

al cohol , nethyltﬁéfbrmgﬂgaben propyl paraben and i m dazolidinyl urea;
sodi um chl ori de; ‘odi um sul fate; polyvinyl alcohol; ethyl alcohol
PH adj usti ’g agents, _such_as fltrl acid, sodiumcitrate, succinic
aci d, phosphori ¢ aci ¢,¢Hs O.dr oki de, and sodi um car bonat e;
col oring agents, C . C or D&C dyes; hair oxidizing
20 (bl eachi ng) agent ogen peroxide, perborate and
persul fate salts; hai r r ts, such as t he
t hi ogl ycol ates; anti-dandr gf edi ents; perfunes;

agents, such as sodli um et hyl enedi am ne



'tetra-acetate; cerin and propylene glycol. Such optional 25
.|ngred|ep§ g&yg'“ sed individually at levels of from about
0.01% tola ?o ;Eﬁgﬁ rably from about 0.05%to about 5.0% of

tion.

the-conpes The following exanples illustrate the present
i nventi oh.. lﬂf\AUG’WQ&M!I be appreciated that other nodifications of the
pr esent 30 - |nvent|on within the skill of those in the cosnetic
conp05|t|on - “formdl ation art can be undertaken witheout departing from
t he ,splrlL_and .scope of this inventi-ogs -
EXAMPLE | ‘A Styling Rinse Cbnp05|t|on I's made by conbining the
35 foll ow ng conponents.
' . R"CHz'CHOH'CHz‘N(R3)3Q-
Col
(Ry);-Si-0 ?1-0 ?i— i-{R;3),
LR, r LRs s

in which R; denotes a monovalent hydrocarbon radical having from 1
to 18 carbon atoms, and more especially an alkyl or alkenyl
radical such as methyl;

10 R, denotes a hydrocarbon radical such as, preferably a C,- Cu
' alky]ene radical or a C;-C,,, and preferably C,-C;, alkyleneoxy
radical;

Q- is a halide ion, preferably chioride;
r denotes an average statistical value from 2 to 20, preferably
15 from 2 to 8; -
s denotes an average statistical value from 20 to 200, and prefer-
ably from 20 to 50. _
These compounds are described in greater detail in U.S.
Patent 4,185,017, incorporated herein by reference.
20 A polymer of this class is sold by UNION CARBIDE under the
name "UCAR SILICONE ALE 56". '
Silicone conditioning agents are optionally used in the
present compositions, generally at levels of from about 0.1% to
about 18%, preferably from about 0.5% to about 15%.

25 Preferred silicone conditioning agents for use in the present
compasitions comprise combinations of volatile silicone fluids
having viscosities of less than about 10 centipoise, and from
about 0.015% to about 9.0%, preferably from about 0.5% to about
2.0%, of silicone gums having viscosities of greater than about

30 1,000,000 centipoise, at ratios of volatile fluid to gum of from
about 90:10 to about 10:90, preferably from about 85:15 to about

50:50.
Alternative preferable nonvolatile silicone materials for use
in. the present invention comprise non-volatile silicone fluids
35 having viscosities of less that about 100,000 cP (centipoise), and
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EXANMPLE | | methy'lsﬂoxane gums, at ratios of non-volatile fluid to gum of

5 from about 70:30 to about 30:70, preferably from about 60:40 to
' about 40:60. :

The efficacy of nonvolatile silicone hair conditioning agents
can be enhanced through the use .of silicone resins which are
mixable with the silicone hair conditioning agent. . Silicone

10 resins are highly crosslinked polymeric siloxane systems. The
. crosslinking is  introduced i:hrough the incorporation of
trifunctional and tetrafunctional silanes with monofunctional or .
difunctional, or both, monomer units during manufacture of the
silicone resin. As is well understood in the art, the degree of

15 crosslinking that is required in order to result in a silicone
resin will  vary according to the specific silane units
incorporate_c_i into the silicone resin. In- general, silicone
materials which have a sufficient level of trifunctional and
tetrafunctional siloxane monomer units (and hence, a sufficient

20 level of trifunctional and tetrafunctional siloxane monomer units
' (and hence, a sufficient level of crosé]inking) such that they dry
down to a rigid, or hard, film are considered to be silicone
resins. The ratio of oxygen atoms to silicon atoms is indicative

of the level of crosslinking in a particular silicone material.

25 Silicone resins will generally have at least about 1.1 oxygen
atoms per silicon atom. Preferably, the ratio of oxygen:silicon

atoms is at least about 1.2:1.0. Typical silanes used in the
manufacture of silicone resins are monomethyl-, dimethyl-, mono-
phenyl-, diphenyl-, methylphenyi-, monovinyl-, and methylvinyl-

30 chlorosilanes, and tetrachlorosilane. Preferred resins are the
‘methyl substituted silicone resins, such as those offered by
General Electric as GE SS4230- and $S4267. Commercially available
silicone resins will generally be supplied, in an unhardened form

in a low viscosity volatile or nonvolatile silicone fluid. The

35 silicone resins for use herein should be supplied and incorporated
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into the present compos1t1ons in such non-hardened form rather
than as a hardened resin, as will be readily apparent to those
skilled in the art. -

The weight ratio of the nonvolatile silicone fluid condition-

5 ing component to the silicone resin component is preferably from
about 4:1 to about. 400:1. More preferably such ratio is from
about 9:1 to about 200:1, most preferably from about 19:1 to about
100:1, particularly when the silicone fluid component is a.polydi-
methylsiloxane fluid or a mixture of polydimethylsiloxane fluid

10 and polydimethylsiloxane gum, as described above.

Hydrolyzed animal protein hair conditioning agents may also
be included in the present compositions. Such materials are
typically used at levels of from about 0.1% to about 1.5% of the
composition. An example of a commercially available material is

15 sold under the tradename Crotein Q® from Croda, Inc.

Combinations of the aforementioned conditioning agents may
also be used in the present compositions.

A distributing aid may be included in the composition. Such
a material helps to distribute the composition onto the hair

20 avoiding localized deposition of the active component onto the
hair or skin.

Examples of water soluble po]ymer materials which meet these
requirements and hence, can act as distributing aids in the
present compositions, include: xanthan gum; Dextran purified crude

25 Grade 2P available from D&0 chemica]s{ carboxymethyl celluloses;
for example, CMC’s 4HI1F, 4M6F, 7HF, 7TM8SF, 7LF, 9H4F, 9M8, 12M8P,
16M31, (all available from Aqualon); plant exudates such as
acacia, ghatti and tragacanth; seaweed extracts such as sodium
alginate, propylene glycol alginate, and sodium carrageenan; high

30 molecular weight hydroxyethyl celluloses such as Natrosol 250H and
Natrosol 250HHR (available from Aqualon); and pectin.

If a distributing aid is present in the compositions of the
present invention, it should be present at a level of from about
0.02% to about 2.5%, preferably from about 0.05% to about 1.0%, of

35 the composition. If the distributing aid is bifunctional, i.e.,
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A Condi ti oner ﬁfﬁﬁ"t #ohighendenelsy conbining the following .
conponents accordi IThe cdnpos PEIBMENEdrOdko cofitainda Aohvbhalidgyplaticizer

as an optional component of the hair styling agent. Such plasti-
5 cizers are typically used in the compositions at a plasticizer:

hair styling polymer weight ratio of about 1:20 to about 1:1,
preferably from about 1:15 to about 1:2. As used herein, "non-
volatile" in regard to plasticizers means that the plasticizer
exhibits essentially no vapor pressure at atmospheric pressure and

10 25°C. It is also highly preferred that the plasticizer not be
odoriferous to the human nose, as any substantial bIasticizer odor
would affect perfumery of the product. The plasticizer should
also be compatible with the hair styling agent.

Plasticizers are well known in the art and are generally

15 described in Kirk-Othmer Encyclopedia of Chemical Technology,
second edition, Volume 15, pp. 720-789 (John Wiley & Sons, Inc.
New York, 1968) under the topic heading "Plasticizers", and by J.
Kern Sears and Joseph R. Darby in the text The Technology of
Plasticizers (John Wiley & Sons, Inc., New York, 1982), both

20 incorpdrated herein by reference. See especially in the Appendix
of Sears/Darby Table A.9 at pages 983-1063 where a wide variety of
plasticizers are disciosed.

Plasticizers include both cyclic and acyclic nonvolatile
materials. Suitable categories of nonvolatile plasticizers include

25 adipates, phthalates, isophthalates, azelates, stearates,
citrates, trimellitates, silicone copolyols ise C,,-C,, alcohols,
methyl alkyl silicones, carbonates, sebacates,. isobutgrates,
oleates, phosphates, myristates, ricinoleates, pelargonates,
valerates, oleates, camphor, and castor o0il, and silicone co-

30 polyols.

Examples of adipate plasticizers include adipic acid der1va—
tives such as diisobutyl adipate, bis(2-ethylhexyl) adipate,
diisodecyl adipate, bis(2-butoxyethyl) adipate, and di-n-hexyl
adipate. '

prem x are bl en%é\r@eF?rﬁ?@'&f M datrier AU ATt iblt iR 2T "itn?niér %\3.

35



descri bed ppFxap Co12 Conponent

Wi ght % &i L' hg  Agent Pol y(i sobut yl)

met hacryl a © £0.-40 Orange terpenes

2.00 30 ABIHeM % i St ear al koni um chl ori de

1.00 i Cet ri fofi um chl ori de 0.50

Cetyl alcd 1.20 St earyl al cohol
0.50 ig;' Ceteth- . 1.00 30

G yceryl npnostearate 0.50 _ Sodi um chl ori de
0. 05 Kat hon CG - 29 - 0. 03

DRO H20 S ees . era
nol ecul ar wei ght of fF&W%ﬁButOf??%bﬁ]#B 6?385?‘%’%”5 ‘"CI\‘/‘V& %“&ééc id
derivatives such as dibutyl phthalate, butyl octyl phthalate,

di-n-octyl phthalate, diisooctyl phthalate, bis{2-ethylhexyl)
phthalate, n-octyl n-decyl phthalate, di-n-hexyl phthalate,
5 isooctyl isodecyl phthalate, diisodecyl phthalate, ditridecyl
phthalate, butyl cyclohexyl phthalate, diisoctyl benzyl phthalate,
butyl benzyl phthalate, dicyclohexyl phthalate, diphenyl phtha-
late, isodecyl benzyl phthalate, and bis(2-butoxyethyl) phthalate.

Isophthalate plasticizers dinclude bis(2-ethylhexyl) iso-

10 phthalate, and diisooctyl benzyl phthalate.

Examples of azelate plasticizers include azelaic acid deri-
vatives such as di(2-ethylhexyl) azelate, and bis(2-ethylhexyl)
azelate. .

Examples of stearate plasticizers include stearic acid

15 derivatives such as n-butyl stearate, butyl acetoxystearate, and
butoxyethyl stearate.

Examples of citrate plasticizers include citric acid deriva-
tives such as acetyl tri-n-butyl citrate, tri-n-butyl citrate, and
acetal tri-2-ethyl hexyl citrate.

20 Examples of trimellitate plasticizers include tri-(2-ethyl-
hexyl) trimellitate, and triisooctyl trimellitate.

_ Other examples of plasticizers include dibutyl carbenate,
butyl oleate, n-butyl, butyrate, isobuty1 butyrate, isopropyl
butyrate, dibutyl carbonate, ethyl palmitate, isooctyl paimitate,

25 methyl ricinoleate, butyl ricinoleate, diisooctyl sebacate,
triisobutyl phosphate, isodecy pelargonate, ethyl valerate,
isocetyl alcohol, octododecanol, isopropy! myristate, isostearyl
alcohol and methyl alkyl silicones havinglcz-cz° alkyl and from 1
to about 500 siloxane monomer units.

30 Silicone copolyols that can be used as plasticizers include
polyalkylene oxide-modified polydiméthylsiloxane. Polydimethyl-
siloxane copolyols are also disclosed in the following patent
~documents, all incorporated by reference herein: U.S. Patent

4,122,029, Gee, et al., issued October 24, 1978; U.S. Patent

35 4,265,878, Keil, issued May 5, 1981; and U.S. Patent 4,421,769,
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destrib
Vi ght
acryl at
6. 75
Prem x

Silicone gunierr]

ANENT SHEET EXAVPLE |V A

Ijs made by conbining the foll ow ng
ftq - conventi onal m xi ng technology as
5 Conponent

yling Agent Pol y(t-butyl)
.00 - 04 cycl onet hi cone

rat-dol _ 2.25 10
Dlerr] cyclonethicone. 39 . 170
0. 30 Main M x

Dow Cor ni ng 190 SDH*&Pn%tSHIfaCis%ﬂéd Bhc2hbeh® 20, 1983. Suck! dimethfcdne! co-

.0.99

‘10

15

20

25

30

35

polycﬁe er1als are also disclosed, in hair céﬁp%gitions, in
British Patent Application 2,066,659, Abe, published July 15, 1981
(incorporated by reference herein) and Canadian Patent 727,588,
Kuehns, issued February 8, 1966 (incorporated by reference
herein). Commerically available dimethicone polydimethy]siloxane
copolyols which can be used .herein, include Silwet Surface Active
Copolymers (manufactured by the Un1on Carbide Corporation); and
Dow Corning Silicone Surfactants (manufactured by the Dow Corning
Corporation].

~ Other optional ingredients include pearlescent aids, such as
ethylene glycol distearate (which may also provide a thickening or
suspending benefit, and thereby also be included as a component of
the carrier system); preservatives, such as benzyl alcohol, methyl
paraben, propyl paraben and imidazolidinyl urea; sodium chloride;
sodium sulfate; .polyvinyl -alcohol; ethyl alcohol; pH adjusting
agents, such as citric acid, sodium citrate, succinic acid,
phosphoric acid, sodium hydroxide, and sodium carbonate; coloring
agents, such as any of .the .FD& or D&C dyes; hair oxidizing
(bleaching) agents, such as hydrogen peroxide, - perborate and
persulfate salts; hair reducing agents, such as the
thioglycolates; anti-dandruff active ingredients; perfumes;
séquestering agents,  such as disodium ethylenediamine
tetra-acetate; glycerin and propylene glycol. Such optional
ingredients generally are used individually at levels of from
about 0.01% to about 10.0%, preferably from about 0.05% to about
5.0%, of the composition. .

The following examples illustrate the present invention. It
will be appreciated that other modifications of the present
invention within the skill of those in the cosmetic composition
formulation art can be undertaken without departing from the
spirit and scope of this invention.

EXAMPLE 1 .

A Styling Rinse Composition is ﬁade by combining the

following components, ' '



0.50 Cet ear et h- 20

ﬂk é@rol nmonost ear at e 0. 25 20
0.09 1.1 a0 As 1996 Kt hon 2 O 000 ° ¢
Of f er ed ty=tTrotex unen1éal Di e GESET7625
by Rohrh and Haas Company. InCV|S|on of American Can Co. Cffered
of fron;about 75,000 to about | _ngngB.average ol ecul ar el ght
Companent " o representatbye of thevpﬂﬁﬁﬁﬁmilnventlon.'
Ctric Acid Styhng Agent 0.0 0. '02 g' |02
SodiumCitrate Poly(n- buty])methacoy'lgge3 0. 092 00 0: 09 35
Cetyl Al cohol Butyl benzoate  0.12 0.18.00 .12
5 Main Mix
Veegum?! 1.40
Xanthan gum : 1.40
Cyclomethicone (tetramer) 0.90
Silicone gum? 0.30
10 Decyl alcohol 0.80
Kathon CG 0.03
DRO H,0 q.s.
Magnesium aluminum silicate offered by R. T. Vanderbilt Co.
G.E.S.E. 76
15 ' Weight average molecular weight from about 30,000 to about
200,000. '

The styling _agent is preblended in a conventional manner
known to one skilled in the art by conventional methods including
low shear operations such as a propeliar stirrer as well as high

20 shear methods such as colloidal milling.
: EXAMPLE 11

A Styling/Conditioning Hair Rinse Composition is made by

combining the following components.

Component Weight %
25 Styling Agent '
Poly(t-butyl) acrylateS 3.00
Methyl decanoate 9.00
Premix
Silicone gum! 0.10
30 ‘Cyclomethicone (pentamer) 0.50
Main Mix
Distearyl dimethyl ammonium chloride 0.85
Natrosol 250M! 0.50
Dow Corning 1902 0.10

35 Cetyl alcoho]_ ' 1.00



=gohol 0. 08 0. 08 0. 08

67 [err] 1.25 1.40 - 1.35
s ' 0.25 0. 25 0. 25 Styling
Pol yrer - Prenl yI|ng Pol ymer 3 1.75 1.75
1.75 = 3“’“6&5 mt hyl Tet r asi | oxane 6. 89 6. 89 6. 89
Di |sopropyLmadhpatew»~J 2.30 2.30. 2..30 But ylI
St earat e , 0.15 Kat hon CG
0. 03 03 0703710 Perfume _ 5, _ 0. 33
0.33 0.33 Thi ckener Prem x Wat er
11. 67 11. 90 12%5¢43ry1 alcohol Adogen 470 -~ . 1.00 0. 67
1.33 --
Cetareth-20 0.35
Lexamine $-133 0.50
Perfume 0.10
5 Kathon CG _ 0.03
' DRO H,0 q.s.

Hydroxyethylcellulose offered by Hercules, Inc.
A silicone copolyol offered by Dow Corning Corp.
A fatty amine offered by Inolex Chemical Division of American
10 Can Company
G.E.S.E. 76 _
Weight average molecular weight of from about 75,000 to about
150,000.
- The styling agent and premix are blended separately and
15 combined with the main mix as described in Example I.
' EXAMPLE III
A Conditioner Composition is made by combining the following
components .according to conventional mixing technology as
described in Example I.

20 Component _ Weight %
Styling Agent |

Poly(isobutyl) methacrylate! 0.40

Orange terpenes 2.00

Main Mix

25 Stearalkonium chloride 1.00

. Cetrimonium chloride 0.50

Cetyl alcohol 1.20

Stearyl alcohol 0.50

Ceteth-2 : 1.00

30 Glyceryl monostearate 0.50

Sodium chloride 0.05

Kathon CG : 0.03

DRO H,0 q.S.

Weight average molecular weight of from about 75,000 to about
35 150,000.
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Corp. 25- 33 -

33

1.98

0.35

t-butyl acryl ate honopol yner, having a wei ght

ul ar wei ght of EX b6, 000.

Sty]1ng Agent

Poly(t-butyl) acrylate¢ 3.00
D, cyclomethicone 6.75
Linalool 2.25
Premix
Ds cyclomethicone 1.70
Silicone gum! ©0.30
Main Mix
Dow Corning 190 silicone surfactant 0.50
Cetyl alcohol _ .0.99
Stearyl alcohol 0.66
" Lexamine S-132 0.50
Ceteareth-20 0.13
Glycerol monostearate _ 0.25
Fragrance 0.25
Citric acid 0.09
Kathon CG3 0.04
DRO water q.s.
G.E.S.E.76

Tbh&ﬂﬂﬁ gum and decanet hyl pentﬁb1tﬂ o

0.10

Hydr ophobi cal | y nodi fi ed hydr oxyet hyl
Readi | y di spersible

SE-76

RATaRES yaccording fo chavPOLIRE! o X3 v tachaBioYe. as

(in a

si | oxane

Offered by Inolex Chemical Division of American Can Co.

Offered by Rohm and Haas Company, Inc.

Weight average molecular weight of from about 75,000 to about

150,000.

The following are hair styling/conditioning rinse composi-

tions representative of the present invention.

Component v NI
Citric Acid 0.02 ' 0.02
Sodium Citrate 0.09 0.09

Cetyl Alcohol 0.12 . 0.12

Vil
0.02
0.09
0.12



- 35 - ———-Fhe t hi ckener prem x is prepared by comnbining and m xi ng

(in - a-sEEgLACEWHESseLL;Water, any primary and secondary thickeners
(prenel t'ed), jt fe SITi¢GHe Gum prem x, and any ot her opti onal
silicones, at "_1[§QrALG;§ _}%I honbgeneous. 5 I n anot her vessel,
the water isthe¢ated to erf]E Gtric acid, sodiumcitrate, cetyl
al cohol , stear -at-cotot—a trosol Plus CS grade D-67 are added an
m xed till honbgeneous. The xant han gumis added and m xed til
honngenéous:'""Tﬁe styring potyner _psgnix, Kathon CG and perfune are
added and nixed till honbge- 10 ~ neous.” *'The conposition is further
homogent zer) andCREHl QUghE] o "OTTOCT! #.0BSuCh oen TeKOTSs
Natrosol Plus CS Grade D-67 ! 1.25 1.40 1.35
Xanthan Gum 2 0.25 0.25 0.25
Styling Polymer Premix
5 Styling Polymer 3 1.75 1.75 1.75
Octamethyl Tetrasiloxane . 6.89 6.89 6.89
Diisopropyl adipate ' 2.30 2.30 2.30
Butyl Stearate 0.15 -- --
Kathon CG _ . 0.03 0.03 0.03
10  Perfume -' 0.33 0.33 0.33
Thickener Premix
Water | 11.67  11.90  12.48
Adogen 470 0.67 1.33 --
Ditallow dimethyl ammonium
15 chloride -- - 0.75
Kemamine © BQ-2802C 0.33 -- --
Silicone Gum Premix
Decamethyl Pentasiloxane 1.98 1.42 1.42
Polydimethyl Siloxane Gum ¢ = 0.35 0.25 0.25
20 Amodimethicone (Dow Corning -- 0.10 0.10
02-8220) |
Water q.s Q.S q.s
Hydrophobically modified hydroxyethyl cellulose from Aqualon
Corp. - '
25 - Readily dispersible xanthan gum

t-butylacrylate homopolymer, having a weight average molec-
ular weight of about 95,000. :
SE-76 gum available from General Electric
The styling polymer premix is prepared by combining the
30 styling polymer, the octamethyl tetrasiloxane and decamethyl
pentasiloxane and butyl stearate.
The silicone gum premix is prepared by combining and mﬁxing
(in a separate vessel) the silicone gum and decamethyl penta-
siloxane until homogeneous.
35
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g conposition conprising a hair styling
pol ymer andj af :
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The thickener premix is prepared by combining and mixing (in

a separate vessel) water, any primary and secondary thickeners

~ (premelted), the silicone gum premix, and any other optional
silicones, at 71°C, until homogeneous. |

5 In another vessel, the water is heated to 71°C. Citric acid,

sodium citrate, cetyl alcohol, stearyl alcohol and Natrosol Plus

CS grade D-67 are added an mixed till homogeneous. The xanthan

gum is added and mixed till homogeneous. The styling polymer

premix, Kathon CG and perfume are added and mixed till homoge-

10 neous. The composition is further dispersed with  an in-line
homogenizer (such as a Tekmar homogenizer) and then cooled to
38°C.

The thickener prémix is also further dispersed with 5n
in-line homogenizer and cooled to 38°C and added to ‘the final
15 . vessel, mixing until homogeneous to form the styling rinse
composition.
WHAT IS CLAIMED IS:
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(| ) C | ymer "cofisi $tilng ®of smoRONer uni tsmdeu
pol ymeri z | ¢ nononers selected fromacrylic and
met hacrylic acid esters of CJerr] - Clerr] alcohols, said polyner having a
wei ght average nol ecul ar wei ght of at |east 10,000 and a solubility in
water at 25[err]C of 0.1%or less, calculgted on a water plus polyner

wei ght basis; and (i) a water-insofuble volatile diluent for said
hair styling polymer, said di l uent having a boiling point, at
at mospheric pressure, of |ess than 300[err] C and a solubility

in water at 25[err]&. of AOh®ds ostyléng composittanccoparising a hair stylinger
plus diluent V\Bbam\ePanna an mggeldari-m \Aetmfactatwedofmsatwhthasiid

A dair sty ?%re&v%aéi‘hqnorfogg##%sé’if'aﬁ?né {448 ST Hada 4 2

nmol ecul ar westylting sagent| esadd taioustyldnd G@entrosmpridiing: at I east about

50,000, more preferafly af fqaseAnY! péPyti0 consisting essentially of
monomer units derived from polymerizable, hydro-
phobic monomers, said polymer having a weight
average molecular weight of at least 10,000 and a
solubility in water at 25°C of 0.1% or less,
calculated on a water plus polymer weight basis;
and '

(ii) a water-insoluble volatile diluent for said hair
styling polymer, said diluent having a boiling
point, at atmospheric pressure, of less than 300°C
and a solubility in water at 25°C of 0.2% or 1less,
calculateB® on a water plus diluent weight basis;

wherein the weight ratio of said hair styling polymer to

" said volatile diluent, is from 1:100 to 5:1; and

2. A hair styling compbsition as in Claim ], wherein said
weight average mo]ecu'lar weight 1is at least .about 30,000,

preferably at least about 50,000, more preferably at least about
75,000.

3. A hair styling composition as in Claim 2, wherein said

weight average molecular weight is 200, 000 or 1ess, preferably
150,000 or less.

4. A hair styling composition as in Claim 1, 2, or 3,
wherein said hydrophobic monomers are selected from the group
consisting of n-butyl methacrylate, isobutyl methacrylate, 2-
ethylhexyl methacrylate. methyl methacrylate, t-butylacrylate,
t-butyimethacrylate, and mixtures thereof, preferably t-butyl-

acrylate.
REPLACEMENT SHEET

[3 0 Aue 096




3. A 05|t|on as in Caim2, wherfg Lr ieraverage
ol ec iw M“H[M liﬁ 200, 000 or |ess, preferabl LA - H 4. A

hai t on as in Caim1, 2, or 3, -rein sai d hydr.qphobi c
monbners are sel ected fromn-butyl net hacryl ate, § sbgtghmeﬁbacryl ate, 2-
et hyl hexyl met'hacryl at e, met hyl met hacryl atle butylacrylate{ t-
butyl met hacryl ate, and m xtures thereof, preferab
- 37 37
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5. A hair styling cdmposiiion as in Claim 1, 2, 3, or 4
wherein said diluent comprises diisopropyl adipate, preferably a
mixture of diisopropyl adipate and volatile silicone.

6. A hair styling composition as in Claim 1, 2, 3, 4, or §
wherein said aqueous carrier comprises a combination of a lipid or
lipid-1ike vehicle material and a cationic surfactant, or a
hydrophobically modified nonionic water-soluble polymer and
secondary thickening material for said hydrophobically modified,
nonionic water-soluble polymer, or a mixture thereof.

7. A hair care composition as in Claim 1, 2, 3, 4, 5, or 6
wherein said aqueous carrier comprises a water-solublie polymer
which is a cellulose ether.

8. A hair styling composition as in Claim 1, 2, 3, 4, 5, 6,
or 7, further comprising a hair conditioning agent, said hair
conditioning agent preferably comprising a cationic surfactant or
a nonvolatile silicone, or a mixture thereof. '

9. A method for styling hair comprising applying an effec-
" tive amount of the composition of Claim 1, 2, 3, 4, 5, or 7 to the
hair, and then drying and styling the hair.

10. A method for styling and conditioning hair comprising
applying an effective amount of the composition of Claim 8 to the
hair, and then drying and styling the hair.

11. A method for styling and conditioning hair comprising
applying an effective amount of the composition of Claim 6 to wet

hair, rinsing the hair, and then drying and styling the hair.

LWL/ jmc (\EPO\4408CEP)



5. _ A hair styling conposition as in Cdaiml1, 2, 3, or 4 wherein said

di luent conprises diisopropyl adipate, preferably a m xture of diisopropyl
adipate and volatile silico 6. A hair styling conposition as in
Clam1, 2, T] sai d aqueous carrier conprises a conbination
of alipid i¢le material and a cationic surfactant, or a
hydr ophobi cgl Ily nodi fi ed noni ¢ni c wat er-sol ubl e pol yner and secondary

t hi ckeni ng natler 3 AUGr™®&i § Wydr ophobi cal Iy nodified, nonionic

wat er - sol ubl ol ymer, or a]mjxture thereof. 7. A hair care
conpositionfasTtn Jaim1l, 2, |3, 4, 5 or 6 wherein said aqueous carrier
conprises a ter-saluble-pely/nmer which-i38-a cel | ul ose et her. 8. A
hair styling conposition as in Claiml, 2, 3, 4, 5 6, or 7, further
conprising a hair conditioning agent, said hair conditioning agent
preferably conprising a cationic surfactant or a nonvolatile silicone, or a
m xture thereof.

Abstract

HAIR STYLING AGENTS AND COMPOSITIONS CONTAINING HYDROPHOBIC
HAIR STYLING POLYMERS

Hair styling agents, and aqueous base hair care compositions
containing them, wherein the hair styling agent comprises a
water-insoluble hair styling polymer with a volatile, water-
insoluble diluent. The water-insoluble hair styling polymer
consists essentially of hydrophobic monomer units. These
compositions are particularly useful for application to the hair
in the form of a rinse-off hair care compdsition comprising the
hair styling agent and aqueous carrier providing a gel-like
rheology. K
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Claims

1. A hair styling composition comprising a hair styling polymer and an aqueous
carrier, characterized in that said composition comprises from 0.1% to 50%, by
weight, of a hair styling agent, said hair styling agent comprising:

(i) a hair styling polymer consisting of monomer units derived from
polymerizable, hydrophobic' monomers selected from acrylic and
methacrylic acid esters of C; — C;5 alcohols, said polymer having a
weight average molecular weight of at least 10,000 and a solubility in
water at 25°C of 0.1% or less, calculated on a water plus polymer
weight basis; and

(ii) a water-insoluble volatile diluent for said hair styling polymer, said
diluent having a boiling point, at atmospheric pressure, of less than
300°C and a solubility in water at 25°C of 0.2% or less, calculated on a
water plus diluent weight basis;

wherein the weight ratio of said hair styling polymer to said volatile diluent is
from 1:100 to 5:1; and

2. A hair styling composition as in Claim 1, wherein said weight average molecular
weight is at least about 30,000, preferably at least about 50,000, more
preferably at least about 75,000.

3. A hair styling composition as in Claim 2, wherein said weight average molecular
weight is 200,000 or less, preferably 150,000 or less.

4. A hair styling composition as in Claim 1, 2, or 3, wherein said hydrophobic
monomers are selected from n-butyl methacrylate, isobutyl methacrylate, 2-
ethylhexyl methacrylate, methyl methacrylate, t-butylacrylate, t-
butylmethacrylate, and mixtures thereof, preferably t-butylacrylate.



