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HAIR CARE COMPOSITIONS

FIELD OF INVENTION
o081} The present nvention relates generally to compositions for the hawr, More
specifically, the mvention relates to cosmetic compositions for mproving color retention in

artificially colored hair and/or for imparting films on the hair having enhanced shine and feel.

BACKGROUND OF THE INVENTION
joan2] Consumers have uiilized a nwnber of cosmetic and personal care compositions o
enhance andfor madify the agppearance of keratin fibers, such as the haw. One popular
modification is impartation of an arfificial color on the bhawr using a chemucal dyve. For
example, the hair may be treated using a direct dyve or an oxidative dye, which s also known

as a “permanent” hair dve, to obtain a destred color.

{08031 It is known in the art that arificial hair colors, particularly red tones, obtained by
treating hair with chemical dves rapidly {ade with repeat shampooning and washing. The
chemcal dyes ased {o impart color on the hair tend 1o increase the porosity of the keratin
fibers of the har, The mcreased porosity provides an mcreased surface area and allows an
ncreased Gow of fhnds {e.g, water) through the fibers of the hair and thus, increases the rate
at which molecules of the chemucal dyss are leached from the hatr. Artificially colored hawr
may exhibit substanual color fading after only o few washings. Specifically, it has been

show that more than 20% of the artificial hair coloy can be lost during the first five washes,

06041 Most bair care products currently available {e.g., conditioner, hair gel, hairspray)
are specifically formalated as hydrophilic compositions.  Such hair products can be easily
removed using water, with or without the addition of shampoo, exposing the fibers of the hair
to direct contact with water and thereby permitting the chenncal dye molecales to be leached
from the hair. For example. U.S. Patent No. 6,706,674 describes a hair styhing composition
comprising a vinyl copolymer and a nonaguecus solvent. The nonaqueous solvent may
comprise a polvhvdric Cp-Cy alcobol. 1t is stated that certain embodiments of the hair styling
composition may comprise trisostearyl rilinoleate 8s & viscosity controlling agent andior a

Fluoro Chy alkvidimethicone as an emollient.

jagos Recent advances {0 enhance color retention andior reduce color fading of

artificially coloved hair have included the use of color-protecting agents.  Typically, these
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color-profecting  agemts  can be  incorporated fto haly care compositions  through
emulsification, dissolution or otherwise made to be compatible with such hair care product
compositions.  The color-protecting agenits may include mild surfactants, cationic
conditioning agents, aminofunctional silicones, ultraviolet absorbers, starches or sugar

surfactmts,

{0666 For example, U.S. Patent No. 3922 31} describes a composition for preventing
the fading of artificial hair dve andior slowing down the oxidation of hair compmising a

cattonic antioxidant phenol.

§ilind LIS, Palent Nos, 6,120 99 and 6,180,091 describe a haw-trealing composition
comprising a diester or polvester of 8 napbihalene dicarboxylic acid for imparting gloss
and/or hair color stabilization. It is stated that the ngphthalene dicarboxylic acid can be nuixed
n an agueous phase of the hair-treating composition to wmpart improved photo-siagtulizing

properties.

[0868] ULS. Patent No. 53,045,307 describes a method of treating dyed hair {6 reduce the
color loss caused by oxposure to the nltraviolet rays of the sun by applying an effective
amount of a holy treating formulation conmprising an effective amcunt of a water mseoluble

benrophenone compound that combines readily with a hair substantive casrier composition.

000 U.S. Patent No. 6,143 286 describes hawr conditioning compositions comprising a
cationic conditioning agent, a faity alcohol, a nonionie surfactant and a parbcular siloxane
polymer having both difunctional units and infunctional units, in a ratio of about 10 1o KO

difunctional onis for every triifunctional unit.

{6810} U5, Patent Publication 200541 B8481 deseribes a compositing commprising at least
one amylose~containing starch, and s use inextending or improving the color durability and

stability of artificially colored hair.

{06111 A number of hair dve manufacturers have moorporated color-protecting agenis in
“color sealing” conditioners (o be used afler the first shampooing of newly antificially colored
hatr, However, the use of such a conditioner canmot provide enhanced color retention andfor
reduced color fading during the first shampoowng. Daoring the first shampooing, the sewdy
artificiaily colored hair is not protected from water or shampoo. Therefore, a noticeable

amount of the chemical dve molecules can be leached from: the hair at that time, causing the

b2
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sewly artificially coloved hair to soffer a substantial amount of color fading before a color-

proteciing agent is apphed.

{0612} Despite the advances for color-protecting agenis, there remains & need i the ant
for enhanced color retention andior reduced color fading of antificially colored haiv. 1t is
therefore an object of the mvention to provide compositions and methods for mparting

enhanced color retention and reduced color fading to artificially colored hair,

SUMMARY OF THE INVENTION
{6613} In acrordance with the foregomg objectives and others, the present nvention
provides hair care compositions that impart improved color retention or reduced color fading

i artificially colored har,

{06141 Inn one aspect of the invention halr cave compositions for improving color retention
in dyed hair are provided comprising at least two of, and preferably all three of (1) a silicone
polyarethane polymer, (1} a film-forming ester, and (11} a fluorosilicone, in a suable
vehicle. s vanous implementations, the silicone polyurethane is Bis-Hvdroxypropyl
Dimethicone / SMDI copolyviner, and/or the film-forming ester is Triisostearyl Trilinoleate,
andor the flurosilicone is Perfluoronony! Dimethicone. The vehicle is preferably one in
which the sithcone polvarethans pobviner, Ol-fonming ester, and feorosilicone ars
dispersible but not sofuble. An example of such a vehicle Is an agueous system comprising

water and a thickener, such as a cationic thickener.

j0015] In yet another aspect of the mvention, a method for improving color retention of
artificially colored hair 13 provided comprismg applying {o dyed hawr any of the inventive
compositions. The compositions may be applied to wet hair or to dry hair, may be apphed
munediately after dyeing, prior 1o the first washing (shawpooing) afier dyveing, or even after
the first, second, or thisd washing while still providing & measurable resistance against color

fading.

[0816] These and other aspects of the present invention will become apparent (o those
skilled m the arnt afler 8 readmg of the following detatled description of the nvention,

including the lustrative embodiments and examples.

a
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DETAILED DESCRIPTION
0617 In the following description of the inveation, 1t is to be understood that the terms
used heremn have thewr ordinary and accustomed meanings in the art, wnless otherwise
specified. Al weights percentages referved to herein are given in terms of “% by weight” of

the total composition, unless otherwise indicaied.

[0818]  The term “hatr™ refers to any hawr of the body, including hawr of the scalp,
eyvelashes, moustache, beard, and the like. In the preferred practice, the compositions ate

applied to the hair of the scalp.

[6619] The prasent inveniton s founded, in part, on the discovery that the fim-formg
ester Trissostearvl Trilinoleate provides robust, water and swfactant resistant  films,
particutarly in combingtion with a silicone polyurethane polymer andior fuorosilicone, The
wventive combination provides effective color retenfion and reduced coloy fadmmg of
artificially colored bhair, particolarly after repeated shampooing.  Further, this combination

imparts a desirable feel to the hair.

0020 The preferred composition generally comywises a combination of a silicone
- & !

polvirethane polvmer, a {ilm-forming, hydrophobie ester, and a fluorosilicone which s

preferably both hydrophobic and oleophobic, This novel combination has been found to

improved color retention and’or reduced color Tading of artificially colored hair.

{0621} Withowt wishung to be bound by any theory, # 1s believed that the inventive
combination forms water-resistant ilms onfo Keratin fiber that serve gs protective barriers
against water and/or shampoo and improve retention of dyve molecules m artificially colored
hair. The water-resistant films cannot be easily removed with water alone or with shampoo,

and thus retard the rate at which molecules of chemical dves ave leached from the hair,

[0022]  The inventive compositions are contemplated to impart improved color retention
andfor reduced color fading of artificially colored hair over any range of relative proportions
of silicone polyerethane polymer {a} to ester (b} to fluorosilicone (¢}, the ratic of which i3
represented by abre. Typically, a, b and ¢ independently range from about 1 1o about 50,
mote typically from about | 1o about 25, and usually from: about 1 to abowt 10, Preferably, a,
b, and ¢ mdependently range from abowt 1 to about 3, more preferably from abmg 1 to about

%

3, and more preferred stll from abowt 1 to sbowt 2, including a weight ratio of silicone

fr
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polyarethane polymer to ester to fluorosilicone from about 11111 to about HR1:10, more

typically from about 1:1:1 to abouwt 5:1:5, and wsually of about 1:1:1.

{0623} It 18 believed that the combination of the three principal components aclieves
benefits not seen with each component individually or with an otherwise wdentical

compositions lacking the silicone polyurethane polymer, the ester, or the tluorosilicone.

[6624] A fust component according o some embodimenis of the mventive compositions
is a stlicone polyurethane polymer. There is essentially no restricion on the nature of the
siticone polyvurethane polymer and any polvimer conywsing organosiloxaneg units and

wrethane linkages is contemplated 1o be useful v the practice of the invention.

0025} In one embodimeni, the sibicone polyurethane polvimer will be the reaction
product of a hydroxyl fimctionahized polvorganostloxane, preferably containing fweo or more
hvdroxyl groups, with a disocyantate moiety. The hydroxyl fonctionalized

polvorzanostoxane will typically have the structure of Formula &

il{ i R } R
HQWLWSFWO“*&!&MU“WS&WLWOH i
ol
n
00261 where R is selected independently at each ocewrrence from hvdrogen, hydroxyl,

and optionally substituted hydrocarbon groups containing from 1 to 10 carbon atoms, and m
particuiar from optionally subsiiteted alkyl, atkenvl, allovmd, arvl, alkyl-aryd, or aryl-alkyi
groups; preferably R s selected from optionally sebstitued brasched, stenight cham, or eyche
g alkyl or alkenyl groups, including without hmitation, methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, butyl, amyl, hexyl, cvelohexyl, vinvl, allvl, and the like or Co aryl, atkyl
arvl, or arvl-alkyl groups, weluding without hmitation, phenyl, benzyl, tolyl, xylvl and the

hike;

6271 wherein each of the foregoing R groups may include optional substitntion by one
pf more heteroatoms, iwluding oxygen, nilrogen, phosphorous, and halogen, particularly

fluoting, as exemplified by Huproalkyl {ncluding perfivoroaltkyl) groups, such as mong-, -,

and n-tluoromethyl, perlluorophenyl, and the like, amino-substtuted Ty alkyl groups,



WO 2009/134555 PCT/US2009/038195

inchuding those having the form «CHDLNRY: and «{CH: ). NRIH{CH).-NRY, where
RN is typically hydrogen, bul may be methyl, ethyl, propyl, and the like; polvether groups
inctading  without lumitation, polyethyleneoxide groups of the form ~(CHCHO),
polvpropylene oxide groups of the form —(CH{CHCH0 )~ and combinations thereof] and
aming oxide, phosphate, hydroxyl, ester, andfor carboxylate functionshties, and the hke; or

wherein R may conmprise an additional group ~L-~QH;

j0628] wherein L gither represents a bond or & linker group; preferably L s o linker group
sefected from divalent hvdrocarbons having from 1 to 10 carbon atoms, inclading divalent
atkvl, alkenvl, alkvayl, arvl, alkyl-aryl, or arvl-altkel groups, as exemplified by Ci.pp alkyl
groups, including without limitation, divalent groups of the form ~{(CH)ygo, preferably ~

{CHy e, and more praferably, L is - CHACHCHy -

{0629 and where n 15 an integer from O to 5,000, preferably from 1 to 200, more
preferably from i to 100, and more preferved still from 10 to 30, Preferably R represents
methy! at least one or more occurrences, more preferably, R represents methyl at afl or
substantially all occurrences, by which is meant that R represents methyl at greater than 90%,

93% or 98%; ocourrences.

334 In one embodiment scoording io the invenmuion, the hyvdvoayl functionalived
polyorganosifoxane pre-polvmer comprises a polymethyvisiloxane, and has the structare of

Formuly Ly

ﬁTHS ] gl‘:ﬁg 1 on,
HO—L—§i—0Q Tx 0~—s|’§—§.,—m-i Ia
CHy | CH, | (]"H 5
1
{0631} where 1. and n e as defined previously. In a preferred embodiment of the

mmvention, the hydroxyl  functionalized polvorganosiloxane 18 Bis-Hydroxypropyl

Dimethicone, which comprises a polymethyisiloxane, and has the structure of Fornula fiv

6
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"l
OH—CHy=CHy=CHy—$i=—0 T 0
(

CH, ]
]

where n 13 as defined above.

Si==CH,=CH,~CH,~0H  Ib

CH,

[0032]  The diisocvanate will be of the form O=C=N-R-N=C=0, where R is a divalent

hydrocarbon group comtmnmy from 1 to 20 carbon atowms, including optional substitution

with one or more heteroatoms, and in particular R

will be selected from optionally

substituted, branched, straight chain, or cyclic alkyl, alkenyl, atkynyl, aryl, alkyl-aryl, or arvl-

atkyl groups; including withoat Hmitation:

{i} a group of the fory:

—(—uz'):—

18

(i1} a group of the form:

(i) a group of the form:

m%mm‘g \?{

HL(C

{ivi & group of the formy:

~



WO 2009/134555 PCT/US2009/038195

(v} agroup of the formu

H.O

and combinations thereof.

j0633] Suitable ditsocvangtes include, withowt Hmitation, dicvelohexylimethane-4.47-
diisocyanate (SMB); toluene diisocvanate; methviens diphenyl dilsocovanate, mehuding 2,2
MDD, 2.4-MDL and 4.4-MDL 1 S-henamethyiens disspovanale; isopborone disooyanaie;
methylene dicyelohexyl ditsocvanate; xyvlene diusocvanate; cvclohexane disocyasater 3.3
dimethyl-4 4'-diphenvimethane  diisocvanate;  p-phenylene  disocyanate;  me-phenyvlene
dissocvanate; 4 4-sopropviidene dicyvelohexyl isooyvanate; and the hke.  In a praferred

embodiment, the dilsocyanate will comprise, consist essentially of, or consist of SMDIL

{06341 The polvorganosioxane polyurethane polvmer will comprise repeat units derived
from the hydroxyl functionalized polyorganosiloxane and the ditsocyanate in the form of an

AB alternating copolymer, wherg unit A has the structure of Formula II:

R TA R
*“%*OMLWSi““fJ““Si*—“()"“Simi_mﬁ-g-* i
R R IR
i

[0035] where R, L, and »n are as defined previously in velation to Formula 1. 1a, and Ib,

and where unit B has the structure of Formaia HI:

O O
% ” H L H l % 1
S S e e e

N s - . . ' :
[08.36] where R is as defined previously, and wherein units A and B are armanged 1 a

Linear, branched, or cyclic configuration.

{6637} When the polvimer is a cychic polviner, it may be represented as:
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A R
||
B A
7

{0838]  where z is an integer value from 2 o 2,008 Where the polyorganosiloxane
polyurethane polymer is cyclic, the propagation of the polymer is self-terminating. However,
in the case of @ lnear polymer, termination may be accomplished by, for example, allowing
the polymerization reaction to run to completion. emploving a stoichiometric excess of
dibivdroxyl polvorganosiioxane of Fornwla I in relation to diisocyanate, quenching the
reaction with a mono-alcohol or an mmine, for example a dialkyl amipe, including in the
reaction  nuxture  quantities  of  mopofunctional  reactants, suwch  as  mono-hvdroxyl
polvorganosifoxane analogs of Formula |, andior mono-functional isocyanate reactants, or
any other suitable method lor texminating the urethane polymerization reaction. Thus, the
polvorganositoxane polvimers may have a vanety of termunating groups, inchuling without
hmistation, hydroxyl groups, including the group —L-OH, tri-atkvisilyl groups, including
irimethylsilyl, hydrocarbons, such as linear, branched or cyehe alkyl or arvl groups which

may, amines, cabinol, silanols and the like.

08391 The polvmer wmay also include branching or grafting pomis m the

polvorganosifoxane where one o more groups R in Formuda § or I ss a group such as:

] i1
«%«0 ~[>; 0 xI; R* “‘%"{CHE'}Hn‘“"‘““SimOmmSimR*
R 1w R 1 r
wm m

{0040} where R 15 as defined for Formula 1, and R* may represent a grooup ~1-O~ further
coupling the side chain to g unyt B of Formula I, which may in tumn be further coupled 1o
anit A of Formula H, and 3¢ on, or BR® may represent -L-0H, a group R, as defined
previoosly, or a terminating group. When the polyorganositoxane comprises branch or graft
points of this type, they may be present as T-tvpe or Q-type branches or grafls, where T
denotes that only one R group on a Si atom is a polyorzanosiloxane chain as shown above
and €@ denotes that both geminal R groups are polvorganosiloxanes.  These types of
polyorganostioxane compounds are referved to as T-resin or Q-resin, branched or grafied, co-

potymer of polvorganostioxane polyurethane.

9
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joud1] The polyorganosifoxane polvurethane polymers may also be prepared from
funciionalized isocyanate prepolymers. For example, an isocyanate prepolymer may be a di-
functional or multi-functional polyorganosiloxane isocyanate, such as the polvorganosiloxane

diisocyanate shown below in Fornngla TV:

O R B O
O N Rl N O ) L S} &isﬂ_{_.“(}“u-ﬂzx;“R_-*---—M\_.O Y
R B
X

jo042] where R, R’, and L as defined previously and where X is an integer from 0 to
5,606, preferably from 1 to 200, more preferably from 10 o 100, and more prefesred siill
from 10 10 50, The prepolymer may be nulti-functiongl as well by introdocing additional
isocvanate-bearing groups al one or more R groups. The isoovanate-functionalized
polvarganosioxane prepolvimer is reacted with a hvdroxvi-fimetionalized polvorganosiloxane
prepolymer such as that according to Fornmuda T or o maudti-functionsl anslog thereofl The
prepolymer according to Fornuda IV will typically have a molecular weight ranging from
aboat 4,000 to abowt 13,000 Daltons. The prepolymeer according to Fonmulas 1, Ia, and Ib

wiil typically bave a molecular weight ranging from about 250 to aboat 15,000 Daltons.

o431 In a cuwvently preferved embodiment, the polvorganosiloxane polvwethane
polymer for use i the hair care compositions of the mvention is co-polymer comprising the
reaction product of Formula b with a saturated methyvlens dipheny! ditsocvanate (SMDI).
An exemplary silicone polyurethane polymer i3 Bis-Hyvdroxvpropyl Dimethicone / SMDI

copolymer (INCH).

00441 A second component according o some embodiments of the nventive
compuositions 15 a high moleculyr weight hydropbobic ester, which can form a water-resistant
hydrophobic film on the bhair. The hydrophobic ester may be saturated or unsaturated and
may inclade without Bmitation, mono-esters of fatty acids, dissters of diacids, diesters of
triacids, and triesters of inacids. Monoesters include the esterification producis of straight
chained, branched, or cyclic Cy-Cyy, preferably e-Uyy, and mwore preferably Ci-Cn
monocarboxylic acids with straight chained, branched, or cvelic CU-Chg, preferably Ce-Chy,
and more preferably C-Cis alcohols. Diesters mclude the esterification producis of straight

chained, branched, or cyclic Cy-Cy dicarboxyhic acids, typically C-Cyy dicarboxylic acids,
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and more typically O -Cie dicarboxylic acids, with straight chained, branched, or cvelie Co-
g, preferably Co-Chy, and more preferably C-Cop alcohols.  The dicarboxylic acid may be.
for example, a dimer acid formed by the dimerization of an unsaturated fatty alcohol, ez,
Iimoletc acid. Diesters and triesters of triacids inchude the estertfication prodacts of Co-Crr
earboxylic acids, typically Cia-Cie tricarboxylic scids, with Co-Cyg, preferably CoCay, and
more preferably C~Cyp alcohols. The wicarboxvhic acid may be, for example, & trimer acid

fornted by the frimerization of an unsaturated faity alcobol, e.g., linolaic amid.

0045} The esters are preferably high molecular weight esters by which is meant that the
molecniar weight 1s at least 500, In some embodiments, the molecular weight of the ester
will be at least 750, at least 1000, or at least 1200, The esters ave preferably hydrophobic. In

the preferred practice of the invention, the ester will disparsible but not soluble in the vehicle.

[0846] One suitable hydrophobie ester is Trisostearyl Trilinoleate (INCI) (CAS Regustry
No. 103213-22-5), which 1s available from Lubrizo! Advanced Materials, Inc. under the trade

aame SCHERCEMOL™ TIST Ester.

jOG47] A third component according to sonte embodiments of the inventive compositions
is & fluorosilicone, which can tmpart excellent spreading properties, The flucrestlicons is
preferably hyvdrophobic and oleophobic and is also preferably nsoluble but dispersible n the
vehicle, There is essentially no restriction on the nature of the fluorosilicone. In one
embodiment, the fluorosilicone will compnise 8 fluoro~substituted polyorganosioxane. The
fuorositicone will typically comprise repeat units of the fom - SUR MR- wherem Rs
andfor Ry are mdependently alkvl, arvl, or alkylaryl (e.g., benayl) radicals, with at least one
of Rz and Ry bemyg substituted with one or more fluorine atoms. Preferably, at least one of Rz
or Ry will be a Cigp alkyl group which comprises one or move floorine atoms, snd which
preferably comprises a perfluoro segment, by which is meant a segment of the formy —{CF; )y

where x is an integer from 1 to 29 andior g trifleoromethyl group

[0048] A preferred luorosihicone has the following genernd structare of Fonmala V:
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(|3H3 CHy (lqu (|3H3
HaC S[; Orpe Sl O S] O S(; CHy v
- ~ 1
{©F2ix
Chy
— -~ M
{06491 where m is an integer from | to 5000, preferably from 1 1o 200, move preferably

from 1} o 100, and more preferred still from H) to 50; where n is an mieger from { to 4,999,
preferably from 1 to 200, more preferably from 10 to 108, and more preferred still from 18 10
50n and wherein R 15 an integer from 010 120 QOne soitable Suorosilicone 1s Perflluorononyl
Dimethicone sold under the trade names PECOSIL™ FSL-130, FSL-300, FSH-150, FSH-300,
FSU-130 and FSUL300 from Phoenix Chemical, Inc. which all have the chemical abstracts

number CAR 259725-05.6.

j0850] The nventive hair care compositions will comprise a cosmetically acceptable

+

vehicle, By “cosmetically acceptable”™ is meant that the vehicle is safe for contact with a
haunan mtegument. It is contemplated that any cosmetically acceptable vehicle known in the
art will be useful. The vehicle may comprise water or hydrophobic or hydrophilic organic
salvents. Saftable loydrophibic solvents include but are not hnnted 1o, alcobols (eg., ethanod,
isopropanc!, benzyl alcohol, phenyvisthyl alcohol, etc)), propylene slyveol, butylene glvrol,
pentvlene glveol, bexylene glveol, caprvlyl glyeol, glyveern, carbitol, glveol ethers such as,
for example, ethylene glvcol monomethyl, monoethyl and monobutyl ethers, ethers of
propvlene glycol such as, for example, propylene glycol monomethyl ether, dipropylene
glveol and diethviene glycol alkyl sthers such as, for example, diethvlene glveel monoetind
sther or monodngyl ether, and or any combunations thereol Water 13 a prefernad vehicle

component.  Typically, the amount of water in the vehicle is abowt 20% to abowt 9%, more

typically from about 60% to about 95% by weight.

[oesty Suitable hyvdrophobic vehicles include hydrocarbon oils, which may be
saturated or unsaiurated, have an aliphaiic character and be straight or branched chamed or

contain alicvelic or aromatic rings.  Essentially any oil 3 contemplated to be useful, although
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fhighly hydrophobic oils are preferred. Suntable non-hmiting examples include vegetable ois:
esters such as octyl palmitate, isopropyl myristate and isopropyl palmitaie; ethers such as
dicapryl ether; fatty alcohols such as cetvi alcohod, stearyl asleohol and behenyl alcohol;
isoparaffins such as isooctane, isododecane and isohexadecane; silicone oils such as
dimethicones, cyehe siheones, and polysiloxanes; bydrocarbon ois such as mineral o
petrolatum, isoeicosane and polvisobutens; natural or synihetic waxes; and the like.

j0052] Suitable hydrophobic hydrocarbon oils niay be saturated or unsaturated, have
an aliphatic character and be strazght or branched chained or contain alicyche or aromatic
vings. Hydrocarhon oils include those having 6-30 carbon atoms, more preferably 10-16
carbiony atomis.  Representative hvdrocarbons  tnchude decane, dodecans, (etradecane,
iridecane, and Ca-po 1soparatfing. Paratfinic hydrocarbons are available from Exxon ander the
ISOPARS wadenmrk, and from the Permethyl Corporation.  In addition, Cewp paratinic
hydrocarbons such as Cy isoparaffin (isododecane) manufactured by the Permethvl
Corporation having the tradename Permethyt 99A™ are also contemplated to be suitable.
Varioas conpmercially available €y isoparaffins, such as isohexadecane (having the
tradename Permethyl R™) are also suitable. Examples of preferred volatile hydrocarbons
inchde polydecanes such as fsododecane and isodecans, including for example, Permethyl-
90A (Presparse Ine.) and the C»-Cy through Ci-Cis soparaffine such as the Isopar Seres

available from Exxon Chenucals. A representative hydrocarbon solvent 1s 1sododecane.

[6653] The vehicle may comprise a silicone ol phase which may fnclude volanle stheone
oils, non-volatite silicone oils, and combinations thereof. By volaule silicone oil is meant
that the ol readily evaporates at ambient temperatures.  Typically, volatile silicone oils will
exhibit @ vapor prassure ranging from about 1 Pato about 2 kPa at 253°C; will preferably have
a viscosity of from about 0.1 o about 10 centistokes, preferably about § centistokes or less,
more preferably about 2 centistokes or less, a1 25°C; and will boil at atmospheric pressure at

from abowut 35°C 1o about 230°C.

[0654] Volatile silicones nclude cyclic and {inear volatile dimethylsifoxane silicones. In
one embodiment, the volatile sihicones may nclade cyclodimethicones, inclading tetramer
(D), pentamer (D35), and hexamer (D6} cyclomethicones, or mixtures thereof, Partcular
mention may be made of the wvolatile cyclomethicone-hexamethyvl cvclninisiloxane,
solamethyl-cyvclotetrasiloxane, and decamsthyl-ovolopentastionans.  Suilable dimethicones

polymers are available from Dow Corning under the name Dow Corning 2000 Fhad and
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have viscosities ranging from 0.65 1o 600000 centistokes or higher.  Suitable non-polar,
volatile hiquid siheone otls are disclosed m US. Pat. No. 4,781 917, herein incorporated by
reference m is entivety. Additional volatile silicones materials are described m Todd et al.,
“YVolatife Silicone Fluids for Cosmetics™, Cosmetics and Toiletries, 91:27-32 (1976}, herein
imcorporated by relerence in 1s entirety.  Linear velatile silicones generally have a viscosity
of less than about 5 centistokes at 23°C., whereas the cychie silicones have viscosities of less
than about 10 centistokes at 23°C. Examples of volatle silicongs of varying viscosities
mnclede Dow Corping 200, Dow Corning 244, Dow Corping 245, Dow Corming 344, and
Dow Corning 348, (Dow Corming Corp); SF-1204 and SF-1202 Silicone Fluids (GE.
Stlicongs), GE 7207 and 7138 (Gensral Hleetric Col); and SWS-03314 (SWS Silicones
Corp.).  Linear, volatile sibicones mclade low molecular weight polydimethylsiloxans
compouands such as bexamethyldisioxane, octamethyitristloxane, decamethyletrasiloxane,

and dodecamethylpentasiloxane to name a few.

j0O55] Now-volatile  sihicone  oils  will  typieally  comprise  polyalkylsiloxanes,
polvarylsiloxanes, peolyalkyvlarvisiloxanes, or mixtures thereol. Polvdimethvisiloxanes are
preferred non-volatile silicone oils. The noa~volatile silicone oils will typically have &
viscosity from about 1010 about 60,000 centistokes at 25°C, preferably between about 10 and
abouwt 10000 centistokes, and move preferred still between abowt 10 and about S
centistokes; and a boiling pomt greater than 230°C at atmospheric pressure. Non hnting
examples  inclade  dimethyl  polysifosave  (dimethicone), phenyl  trimethicone,  and

diphenyldimethicone.

j0056] The vehicle may comprise a single phase. a dual-phase system, or an emulsion.
Emulsions molude oil-in-water, silicone-in-waler, waler-in-oil, water-in-silicone, and the like.
When formalated as an emulsion, an enudsifler is typically included. Where the product is
intended as a spray, it may be desirable to employ a single phase vehicle, or g dual phase
vehicle comprising an aqueocus phase and an oil phase, the oil phase comprising g silicone oil
Alternatively, 10 1s contemplated that the vebicle may be anhvdrous. The anhyvdrous vehicle
preferably comprises a sthicone oil. Tt 18 to be understood that the term “anhydrons” as used
hevetn pypically refers to a composition comprising at most 5% water, more fypically 1o a
composition comprising at most 1% water, and usually a composition comprising an amount

o water absorbed from ambient conditions.
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EIRYE In one embodiment, the inventive combimation of a sthicone polywethane
polymer, film-fornung ester, and fluoresthicone 1s dispersible but not soluble n the vehicle.
It has unexpectedly been found that the fading of hair color 1s markedly retarded when the
combination 1s formulated m an mcompatible vehicle when compared to an othenwise
identical vehicle in which the combination is more compatible. Without wishing to be bound
hy gny theory, #t s belisved that the phase sepamtion provides improved deposition of the
inventive combination onto keratin fibers of the hair and thereby mproving the coverage of

water-resistant films formed therefrom that serve as protective barners against water and/or

shampoo.
{0058} in a preferred embodiment, the vehicle s a thickened aqueons system comprising

water and a thickensr. The thickener may be nonionic, catinnic, anionly or amphoteric,
Preferably, the thickener is a cationic thickener, meluding without Iimitstion cationic
conditioning polymaers. Suitable cationic polymers include, but ave not hinuted to, catiomzed
cellulose, cationived guar gum, diallyly quaternary mmmonium salt/scrylamide copolymers,
polvquaternium-37, and nuxtures thereof. Among the varlous cationic thickeners, special

mention may be made of polyguatermom-37 (INCI).

339 Other suitable thickeners can include, for example, acrviic acid homopobvmers
{sold under the trade name CARBOPOL® by Lubrize! Corp.). acrvlates/Crese alkyl acrviate
crosspolymer {available under the trade names CARBOPOL® 1342 and 1382 and
PEMULINGE TR-1 and TR-2 fHom BF Goodrich), Acryvintes/Sieareth-20 Itaconais
copolymer {avatlable ander the wade name STRUCTURE™ 2001 from National Starch),
Acrylates/Ceteth-20 Haconate copolymer (available under the wade mame STRUCTUREY
301 from National Starch}, bentonite, PVM/MA Decadiene Crosspolymer, which is a
crosspolymer of methvivinvlether/maleic anhydride copolymer cross-linked with 1, 9
decadiene (conuvercially avatlable under the wtade name STABILEZE®R QM from
International Specialties Products), Acrylates/steareth-20 methacrylate copolymer (sold under
the trade name ACRYSOL™ JCS-1 by Robm and Haas Co.), acrviamide/sodivm acrylalg
copolymer (sold under the trade name HOSTACERINY PN 73 by Hoecsht AG), acrviate
copolymer {sold wunder the wade name ANTIL 208 by  Goldschoudt), scrvlic
acid/acrvlonitrogens copolymer (sold under the frade names HYPAN™ SA-100H, SR-130H
supphied by Lipo), Acryhciacrviate copolyner {sold wnder the trade pames CARBOSET™ §

sS4, 815, 825, XL-19, XL-19X2, X1-28 XL-40, 326 by BF Goodrich), Ammomum

,...,.
L¥ 3
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acryltes/acryionitrogens copolymer (sold under the trade name HYPANY §5-201 by Lipo),
Quaternium-18 Bentonite, which 15 a sodium salt of crosslinked polv{acrylic acid) (sold
under the tradenames PNC 430, PNC 410, PNC 400 by 3V), Stearalkonhnm Benionite (sold
ander the trade name CLAYTONT by Southern Clay Products), Quaternium-18 Hectoriie
{Bentone 38), Stearalkomum Hectorite {Bentone 273, Poly{acryhe acid) {sold under the trade
names CARBOPOLR 400 by BF and AQUATREATY by Alco), wthydroxvstearia
(commercially available under the trade names THIXICIN® by Rheox and FLOWTONE™
by Southern Clay Products), Dimethylanunoethyl methacrylamide and acrylanmide copolyvmer
(SALCAREY 8063 from Ciba Specialifes), Acrvlic polymer anionic or cationic thickening
agents (sold under the trade name SYNTHALEN™ by 3V} Polvacrylate-1 crosspolymer
{(INCH} (sold under the trade name CARBOPOLY Agua CC by Lubrizol Corp.), Sodium
Acrvlate copolymer (sold under the wrade name TINOVISY ADM by Ciba), and
Polyacrylanidomethylpropane Sulfonic Acid {(sold under the trade name Cosmedia HSP-

L1180 by Cognis Care Chemicals}.

j0B6D] The thickener preferably comprises from about 0.001 to about 235%, more
preferably at about 0.1% to about 15%, and more preferred sull from about 0.5% to about 3%

by weight of the vehicle.

0061} The siheone polvurcthane polvmser, film-forming ester, and fuovosilicone will
collectively comprise from about 1% o about 30% by weiglt of the total composition
inctuding the vehicle. More typioalty, silicone polyvurethane pobviner, Nm-forming ester, wud
fluovositicone will collectively comprise from about 1% 0 about 25% by weight, or from

about 1% 1o about 10% by weight of the total compeosition including the vehicle.

ja62] The compositions of the trvention may optionally comprise other active and
inactive ingredients typically associated with hair care products. The nature of these other
ingredients and their amounts should preferably be suitable for formulating a stable hair care
product which forms g hydrophobic film on keratin fibers. Preferably, these other ingredients
include at least one bioactive Ingredient for improving the keratn fiber. 1t is within the skl
in the art i choose additional active andf/or inactive ingredients for a hair carg product.
Suitable other mgredients inclade, but are not limited to, anino acids, anboxidants, chelating
agents, colorants, emollients. enmwlsifiers, excipients, fillers. fragrances, gelling agents,
humectants, nunerals, moisturizers, photostabilizing  agents {eg, UV  absorbars),

presesvatives, stabilizers, staining agents, surfactants, viscosity andfor rheology modifiers,

6
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vilaming, waxes snd mixtures thereof. Ttis contenplated that the inventive hair care product
of the present mvention can also include anti-dandrufl, deodorant, sunscreen andior

antiperspirant ingrediams,

[0663] The compositions may be in any suilable form, mcluding but not hmued to gels,

creams, hquids, emulsions, sprays, and the like.

[6664] The present invention provides a method for improving color relention andior
reducing color fading of artificially colored hair comprising applying to a keratin fiber a hawr
gare composition having 2 combination of a silicone polyurethane polymer, 3 film-fornung
sster, and a flaoresilicong 1w 8 suitable velicle, However, the mvention i3 nol Bmited lo
apphication to artificially colored hair. The wetbods and composition may be applied fo any

hair {whether dved or not) to impart a water-resistant film on the keratin fiber,

[0865]  The hair care composition of the present invention may be applied 1o wet or diy
hair at any time after ariificially coloring the hair using chemidcal dyves. Preferably, the hair
care composition 13 apphed to the hair after it has been artificially colored, but before the first
wash. More preferably, the hair care composition is applied te the hair immediately
following artificially coloring the hair with chenucal dyes. However, significant benefils will
be obtained even if the compostiion i applied 1o the hair after the first shampooing, or even
after the second or third shampooing. In addition, the haly cave composition can be re-applied
at any time. as the consumer desires. In one embodiment, the hair care composition may be

re-applied to the hair before every wash.

[0666] While the cunrently preferred embodiments of the mmventive formulations
comprise all three componenis (sthcone polyurethansg, ester, and [luorosihicone), the
invention is not so limited. In some embodiments the ventive compositions will comprise
two of these three components. Thus, the followimg combinations are considerad to be witlhun
the scope of the mvention:  silicone pobvurethane and hydrophobic ester: silicone
polyurethane and [uovosilicone; and hydrophobic ester and  fluorosilicone. These
compositions may comprise the two components i weight ratios from about 11 to about
121, or from about 5:1 1o abowt 133, or from about 2:1 {o about 112, or about 1:1. In some
embodiments, it is beheved that the two-component combinations will impart at least an

additive improvement in color-retention, and preferably a synergistic improvement.
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EXAMPLE

{1067} Compositions comprising a silicone polyurethane polymer, high melecular weight
ester, and fluorosilicone m a 1111 weight ratio were prepared gecording 1o Table 1 wherein
the vehicle was either {1} and otl-m-water emulsion system, or (i) and agueous sysiem

comprising water thickened with polvguaternim-37.

Fable 1.
Component Weight %
Bis Hyvdroxypropyl
Dimethicone / Saturated it
Methviene Dipheayl =7
Ditsocvanate (SMDD
copolviner
SCHERCEMOL™ TIST Ester
-~ Triisostegryl Trihnoleate 2%
{Latbrizol Advanced Materials,
Inc)
PECOSIL” Perfluorononyl Y
DMmethicone (Phoenix =
Chemical, Inc)
vehicles (1) or () G5,
Total 10685

[0668] The color retention of artficially colored hair treated with the hair care
compositions conprising each vehicle, Hawr samples were treated with a chenmucal dye
having red tones, to mmpart an artificial bair color and then treated with the inventive
compaosition.  The hair samples were then washed with a commercial shampoo product sold
wnder the designation ADVANCED TECHNIQUES™ {Avon Products, Ine.) and rinsed with
water. The treatment, washing and rinsing cveles were repeated fifteen (135) times.  Color
retention was noticeably better for the bair samples weated with the composition in the

cationic-thuickened aquecus base as compared to the cil-in-water smulsion.
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EXAMPLE I

(1863 The effect of adding Triisostearyl Trilinoleate {INCI), a high molecular weight
hydrophobic ester, in combination with a silicone polyurethane andior a floorosilicone o a
hair care composttion was mvestigated in refation to the color retention of dyed hair treated
with the hair care composition. Compositions were prepared according to Table 2 wherein
the vehicle was either {{) a conventional hair conditioner compesition (Vehicle AY, (H) an
aquedns system comprising water thickened with a catiomic compound (Vehicle B), or (i) a

biphasic sysiem comprising water and a stlicone otl {Vehicle €}

Table 2,

Sample Nwmber: | Vehicle! 1 | 2 1 3 1 4 | 8 1 617 ] 819 |1
Componenis Weight %
SCHERCEMOL ™
TIST Ester-- 1
Trisostearyl :
Trilincleate T
{Luohixol 1
Advanced
Materials, Inc).
Bis-
Hydroxypropyl
Dimethicone {
SMDH copolymer
PECOSILY
Perfluorononyl
Dimethicone _— - e
{Phoenix 5
Chenueal, Inc)
Vehicle (A, Bor
C)

2]
5
5
¥
¥
Ay
t
t
£
]
-
.3
[ 2]

v

- SRS 2 U B A S R N U R

2

]

¥

£

]
L

i

i
W]
d
e

18] g8 1 g8 L gs bga b oS | @S gl | g g |l

Total TR00 1 100 | 100 | 100 | 100 | 166 | 100 | 100 | 100 | 100 | 100

{10670} The vehicles for the hawr care compositions were prepaved according to Table 3

below.
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Table 3,

Vehicle: ' B
Componenis Weight %
Ciatste Acid .03 - .
Cetrimonion:
{Chloride (50%4 2.0 - -
solution m water)
Cetvl/Stearyl Aleohol 4.0 - -
Preservatives 4.8 07
Perfume {4 - -
SALCARE™ 8C-96
Polvquaternipm-~37 - 2.0 o
(Ciba)
Cyclomethicone - - 43
Water a8, G.8. q.8.
Total 100 160 160

{6671} The color ratention of artificially colored hair treated with the halr care
cotnpositions comprising each vebicle were examined using the testing protoce! described

helow,
Color Retention Test Method

joe72] Hair samples were treated with a commercial chemical dyve CLAIROL
HYDRIENCE™, Ruby Twilight 3RR (Procter & Gamble) or L'OREAL PREFERENCE
Mediam Brown {L'Oreal} according to the manufacturers’ mstructions.  Fach hair sample
was rinsed under running warm water for § muutes, Each hair sample was dabbed dry with a
ipwel to remove most of the retained moishtwe,  Using a pipette, 8.5 mi. of a haw care
composition was placed on to the hair sample and manually distributed throughout by repeat
downward motions.  The hair sample was left to air dry at room temperature for 72 howrs.

Each hair smmple was then washed, rinsed, treated and dried a total of fifleen (18) times.

j0673] Each ume, the hair samiple s first rinsed under running warm water, at a
femperature between 100 to 110 °F, for 30 seconds. Excess water from the hair sanples were

manually removed by squeering the hair samples between the middle and index fingers.

{0874]  To wash each hawr sample, 0.5 mi of a commercial shampoo 15 applied to the hair
sample using a pipette. The shampoo is manually distributed throughout the hair sample by

applving repeat downward motions for 30 seconds. The shampooed hair samiple s placed

20
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under rmnng warm water, at a temperatwre between 100 to 110 °F, and rinsed for 30
seconds.  Excess water from the hair sample was manually removed by squeenng the hair
sample between the middle and index fingers. Using a pipette, 0.5 mbL of a hair care
composition was placed on to the hair sample and manually distributed throughout by repeat

doswnward motions.

{06754 The hatr cample treated with the hawr cave composition was left to alr dry in an
oven at an elevaied temperature of 120°F unnl all of the residual moisture in the hair sample
has been evaporsted. Once the hair sample has been dried, the hair sample is repeatedly
subject to the ninsing, washing, rinsing, treating and drying steps an additional fowrteen (14)

{hnes,

{0676} The color retention of each hair saople i visually assessed by companison o a
control hatr sample, which 15 a haw sample artficially colored with the same commercial
chemical dye according {0 manufacturer’s instraction, untreated with any other hair care
compaositions, and not subject to repeat washing and drying. The results are shown below in
Table 4. Hair samples treated with hair care compositions that elearly provide color retention

Lo e Y

of dyed hawr are represented in Table 4 with two asterisks { ). whereas hawr samples
ireated with hatr care compostiions that provide some color retention are represented with

one asterisk (%),
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Tahle 4,

Vehicle A | Vehicle B | Vehiele €

Shampoo only

Vehole ¥

Sample i

Sample 2

Sample 3

Sample 4 o
Sample 5 ¥ Wk s
Sample 6 wA& oS
Sample 7 Rl %
Sample 8 ¥ %
Sample 9 Ak ¥

Rk Fok

Sample 10

(0877} The results indicate that Trisostearyl Trihinoleate in combination with a
fAuorositicone, specifically Perfluorononyl Dimethicone, in a conventional hair conditioner
compasition act synergistically 1o mmprove the color retention of dyed bair treated with sud
hair conclitioner compositionn.  As shown in Table 4, the combination of 2% by weight of
Trisostearyl Trilinoleate and Perfluoronony! Dimethicone {ex., Sample V) in Vehicle A
provides superior color retention than the addition of Tritsosteary! Trilinoleate, in the sbeence
of a fluorostlicone, and the addition of Perflucrononyl Dimethicone, in the absence of g high
motecular weight hydrophobic esier. As can be seen from the results in Table 4, the addition
of up to 5% by woight of Trisostearyl Trilinoleate to Vehbicle A, w the sbsence of a
fluorositicone (Samples 1 and 4) does not provide any visible improvements 1o the retention
of artificial hair color.  Sinularly, the addition of up w0 5% by weight of Perfluorononyl
Dimethicone to Vehicle 4, in the absence of a high molecular weight hydrophobic ester
(Samples 3 and 6} also does not provide any visible wmprovements o the retention of

artificial hair color,

{0678} A lower threshold amount of Trissostearyl Trilinoleate may be needed when the
combination of Triisosteary! Trilinoleate and a fluovosilicone is used with an aqueous system

comprising water thickened with a catiomic compound. The results show that the addition of
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as low as 1% by weight of Tritsostearyl Trlinoleate W combination with Perfluorononyl
Dumethicone (Samples & and 9) 1 an aqueons system comprising water thickened with a
cationic compound (Vehicle B) provided visible improvements in the color retention of
artificial hawr colors.  In contrast, the addition of up to §% by weight of Trisostearyl
Trilinoleate 10 Vehicle B, in the absence of a fluorosthicone (Samples | and 43 does not
provide any visible improvements to the retention of anificial hair color. The addiion of
Perfluorononyl Dimethicone o Vehicle B, m the absence of a lugh molecular weight
hvdrophobic ester, provided visible improvements to color retention only when the amount of

Perfluorononyl Dimethicone was mcreased 1o 5%.  Therefore, the resulis show that @

additive, if not synergistic, and that there 18 a low thweshold amouwnd of Trivsostearyi

Trilinoleate needed for there to be avisible color retention effect,
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Claims:

1. A method for improving color retention of artficially coloved hair comprising

applying to said hair a composition comprising
{1} a stlicone polvurethane polymer,
(i1} a film-forming ester;
{111} fluorosthicons, and
{iv) a vehicle:

whergin said silicone polvurethane polymer, smid film-forming ester, and said fuorosilicone

are dispersible but not soluble tir said velucle.

2. The method according to clafm 1, wherein said composition comyyises from 1 0 5
parts of smd silicone polvurethans polymer, from 1 to § parts of said film-forming ester, and
from | 1o 5 parts of said fluoresilicone, on a weight basis.

3 The method according to claim 1, wherein the weight ratio of silicone polyurethane

polyvmer (o film-{orming ester to fluorasiiicone 15 about 11111,

4, The method according 1o elaim 1, wherein said silicone polyurethane polvimer

comprises Bis-Hydroxypropy! Dimethicone / SMDT copolymer (INCI3

5. The method according to clabm 1, wherein said film-forming ester comprises a tri~

gster of 8 Co-Coy tricarboxylic acid with a branched Gy atlcohol.

6. The method according to claim 5, wherein the molecular welght of said film-forming

aster iy greater than abowt 1060

7. The method according to claim 6, whergin satd filn~forrmng ester is Trisostearyl

Trilinoleate (INCT).

8. The method according to claim 1, wherein said fluorostlicon has the structure:
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where m s an integer from 1 to 5,000,
where 1 is an wleger from 0 to 4,999, and

where x 1s an integer from 10 12,

9, The metheod sccording o olaim 1, wherein the Ruorosilicone comprises
Perfluorononyl Dimethicone {(INCI).

10, The method according to claim 1, wherein the cosmetically acceptable velhicle
comprises water and a thickener.

11, The method according to claim 10, wherein said thickener is a cationic thickener.

12, The method according to claim 11, wherein said cationic thickener is Polyquatermum-
37 (INCI.

13, The method according to claim 1, wherein said stlicone polvwrethane polymer, said
film-forming ester, and said fluorosilicone, collectively comprise from sbout 1% o about
20% by weight of the composition.

14, The method according o claim 1, wherein sad stheone polyurethane polymer, said
film-forming ester, and said Duorosilicone, collectively comprise from about 1% 1o about
H¥% by weight of the composition,

15, The method according to claim 1, wherein said composition is applied (o the hair
prior to the first shampooing.

16, The method according to claim |, wherein said composition is applhied 1o the hair aBler

the first shampooing but prior to the second shampouoing.

by
L 3
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17, A method for inproving color retention of aruficially coloved halr comprising

applying to said hair a composition comprising:
{1) Bis-Hydroxypropy} Dimethicone / SMDI copolymer;
(i1} Tritsotearyl Trilinoleate;
(111} Perfluoronony! Dimethicone; and
{iv} a vehicle;

wherein at least one of said Bis-Hydroxypropyl Dimethicone / SMDI copolymer, saud
Tritsotearyl Trilinoleate, and said Perfluorononyl Dimethicone are dispersible but not soluble

in said velucle.

18, The method according to claim 17, wherein each of sajd Bis-Hydroxypropyl
Dimethicone / SMDI copolymer, Tritsoteary! Trilinoleate, and Perfluorononyl Dimethicone

are dispersible but not soluble in saud vehicle.

19, The method according to clamm 17 wherem said vehicle comprises water and a

catiome thickener.

200 A composition for improving color retention of artificanlly coloved hair comprising

applying to said hiir a composition comprising:
(1) Bis-Hydroxypropyl Dimethicone / SMDI copolymer;
(3t) Triisotearvt Trilincleate;
(i) Perfluorononyl Dimethicone; and
(v} a velucle compmising water and a cationic thickener;

wherein said Bis-Hydroxypropyl Dimethicone / SMDI copolymer, samd Trirsotearyd
Trilinoleate, and said Perfluorononyl Dimethicone collectively comypise from about 1% to

about 2096 by weight of said composition.

26
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