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COSMETIC COMPOSITIONS USING POLYETHER SILOXANE

COPOLYMER NETWORK COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to silicone compositions, more
particularly to compositions comprising a silicone polymer network

comprising cross-links derived from epoxide or oxirane moieites.
BACKGROUND OF THE INVENTION

The personal care industry thrives on being able to deliver multiple
performance products based on mixtures of several components, with each
having performance characteristics important to or desirable in the final
formulation, One desirable characteristic is the ability to provide a silky
initial feel derived from low molecular weight silicones, such as for example,
octamethylcyclotetrasilioxane or decamethylcyclopentasiloxane, in the
formulation while maintaining a high, but shear-thinnable viscosity, While
these low molecular weight silicones provide the desired feel characteristics,
they are also Jow viscosity, highly flowable liquids. Thus they are not easily
held in a formulation, preferring rather to separate and flow out of a given
container or flow uncontrollably across the skin when used in a specific
application. Further, it desirable to achieve an initial silky feel while
providing a smooth, low-residue feel upon dry-down. Polymeric silicone gels
prepared in volatile silicone have been found to deliver desirable initial feel of
volatile, Jow viscosity silicones to formulations while at the same time
provide high viscosity and a smooth silky feel on dry-down, see for example,

US Patent Nos.5,760,116, 5,493,041 and 4,987,169.

Such polymeric silicone gels have typically been made by the
hydrosilylation reaction, which requires the use of both SiH functional groups

1
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and terminal olefinic groups to form crosslinked siloxane polymers. Thus

only siloxane structures that can incorporate silylhydride groups and

optionally, vinyl functional siloxane groups, can be utilized in making these

materials. Further this method of generating crosslinked siloxane polymers

limits the range of desirable organofunctional groups that may be

incorporated into the polymeric structure to create additional performance

advantages in complex formulations. Thus attempts to include

organofunctional groups into the crosslinked siloxane polymer include

unsaturated organic groups compatible with the hydrosilylaton reaction.

SUMMARY OF THE INVENTION
A cosmetic composition comprising the reaction products of

MaMHBpMEDJDHDEs TgTHRTEQ;

where

M = RIRZR35iOn/2;
MH = RIR5H SiO1/2;
ME = RéR7RESIO:/2;
D = R8R%SiOz/2;

DH = R10HSiO2/;
DE = RIRES{Oy2;

T = R128{032;

T H= HSiOs/2;
TE = RESiO3/2; and
Q = 5iO4y2;

where R, R% R3, RE, R? and R12 are independently monovalent hydrocarbon

radicals having from one to sixty carbon atoms; R4, R® and RY are

independently monovalent hydrocarbon radicals having from one to sixty

carbon atoms or hydrogen; Ré, R7 , R are independently monovalent

JP 2005-503348 A 2005.2.3
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hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscriptsa, b, ¢, d, e, f, g, h, i, and j are either zero or positive subject to the
following limitations:a+ b+c>1L;b+e+h>L;c+f+i >, b+e+h>c+f
+i;and whend+e+f+g+h+i +j=0,a+b+c=2 Inapreferred
embodiment the reaction product of the present invention is a polyether
siloxane copolymer network. In another preferred embodiment the reaction
product of the present invention is a polyether siloxane copolymer network
swollen with a volatile low molecular weight silicon containing compound.

These compositions are useful for a variety of personal care compositions.
DETAILED DESCRIPTION OF THE INVENTION

The compositions of the present invention comprise the reaction
products of an epoxy functional hydrido siloxane molecule having the

following formula:

MaMH,MED4DHeDEs Ty THR TEQ);
where

M = R'RZR35i0y2;
MH = R4R°H SiOs/2;
ME = R¢R7RESiOy/2;
D = RIR%SiO2/%

DH = RWHSiOz2/2;
DE = RURESIOy/2;

T = R125i03,2;

T H= HSiOs/2;

TE = RESiO3/2; and
Q=SiOyz

JP 2005-503348 A 2005.2.3
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where R}, R?, R3, R¢, R? and R} are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R4, R® and R0 are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; Ré, R7 , R1 are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, e, f, g, h, i, and j are either zero or positive subject to the
following limitations:a+b+c>L;b+te+h>Lc+f+i >Lb+e+h>c+f

+j;and whend+e+f+g+h+i+j=0,a+b+c=2

One method of producing the composition of the present invention is

to react a molecule having the following formula:
MaMHyDaDHe TgTHRQ;

wherein the definitions and relationships are as later defined (and also
consistent with those defined above) under hydrosilylation conditions with
an olefinically unsaturated molecule containing one or more oxirane moieties
under conditions of stoichjometry where the molar quantity of oxirane is less
than the molar quantity of silyl hydride. As used herein the phrase "an
olefinically unsaturated molecule containing one or more oxirane moieties"
means a molecule possessing one or more interior, pendant or terminal
carbon carbon double bonds simultaneously with one or more interior,
pendant or terminal three membered oxygen containing heterocyclic rings
(chemically the phrase "three membered oxygen containing heterocyclic ring"
is used herein interchangeably with the oxirane or epoxide structures). The

simplest chemical structure exemplified by such a definition is:
H

H,C=—=CH—C—CH,
\/

JP 2005-503348 A 2005.2.3
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but also includes alicyclic structures exemplified by:

O
H;C =CH—(CH; )k—g

Where the subscript k may be zero or a positive integer, more preferably a
positive integer ranging generally from 0 to about 10. It should be noted that
both exemplified structures are terminal in both the olefinic moiety and the

oxirane (epoxide) moiety. A more general chemical structure is:

where R3, R4, R15, R16, R and R8 are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qx is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R or RM is

absent and where R16 and R® may be either cis- or trans- to each other.

JP 2005-503348 A 2005.2.3



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

(39)

WO 02/092048 PCT/USOL/45475

Thus one possible synthetic pathway to prepare the reaction products of the

present invention is as follows:

RIs R4
RIS >V7L
RI3
Nem o @y

R17/ “SRie

MaMHyDaDHe TgTHRQ; + o reacting under hydrosilylation conditions to yield
MaMEMEDaDH.DET THyTEQ; when the stoichiometric coefficient, o, is less
than the sum of b' + ' + h'. It should be noted that the stoichiometric
coefficients b, e, and h define the quantity of hydride bearing species M, DH
and TH in both reactant and product and are related one to other in that
fashion but because some of the hydride bearing functions have reacted with
an olefinically unsaturated molecule containing one or more oxirane moieties
the following relationships must necessarily obtain: b'+ e'+ h'>b+ e+ hand
b+c+e+f +h +i =Db'+e'+h'. Itistobenoted that acetylene analogs of
the olefinically unsaturated oxirane containing molecules will produce similar
species that will react to form similar products. Thus as used herein the
phrase an olefinically unsaturated molecule containing one or more oxirane
moieties is intended to also include an acetylenically unsaturated molecule
containing one or more oxirane moieties. The phrase "an acetylenically

Ris Ri¢

c=c_ 0
Ri7 RI6

unsaturated molecule containing one or more oxirane moieties" means a
molecule possessing one or more interior, pendant or terminal carbon carbon

triple bonds simultaneously with one or more interior, pendant or terminal

6
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three membered oxygen containing heterocyclic rings (chemically the phrase
"three membered oxygen containing heterocyclic ring" is used herein
interchangeably with the oxirane or epoxide structures). When the epoxide

compound is an olefinic epoxide, a specific example being:

Ri¢ H Ris R4
then RE as a substituent, becomes —-([:—-— (l:—Qn-— Qm>io74m3

RI7 Ris

with all the definitions consistent with those as previously defined. When the

epoxide is an acetylenic epoxide, a specific example being:

RIS R4
Rie—C=C—Qm— Qm>VLRD
then RE as a substituent, becomes either:
R1s R4
Ris WU >WLR'3
Ne=c M Y
/7 ™H
or
R‘SWLRM
R13
e T Y
C=C_
rié H
7

JP 2005-503348 A 2005.2.3
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with all the definitions consistent with those as previously defined.

The silyl hydride bearing precursor molecule, M.MHyDgDRe T THRQ;,
can be prepared by a variety of techniques known in the art. Epoxy
substituted siloxanes are prepared in the normal manner through the use of a
hydrosilylation reaction to attach a vinyl or allyl substituted epoxide onto an
SiH bearing siloxane. SiH containing siloxanes are well known in the art and
can be linear, branched, or cyclic in structure. Examples of useful vinyl or
allyl substituted epoxides include 4-vinyl cyclohexene oxide, allyl glycidyl
ether, limonene oxide, 1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene
monoepoxide and 1,2-epoxy-9-decene. Precious metal catalysts suitable for
making epoxy siloxanes are also well known in the art and comprise
complexes of rhodium, ruthenium, palladium, osmium, iridium and /or

platinum.

Many types of platinum catalysts for this SiH olefin addition reaction
(hydrosilation or hydrosilylation) are known and such platinum catalysts may
be used for the reaction in the present instance. When optical clarity is
required the preferred platinum catalysts are those platinum compound
catalysts that are soluble in the reaction mixture. The platinum compound
can be selected from those having the formula (PtClpOlefin) and
H(PtCl3Olefin) as described in U.S. patent number 3,159,601, hereby
incorporated by reference. A further platinum containing material usable in
the compositions of the present invention is the cyclopropane complex of
platinum chloride described in U.S. patent number 3,159,662 hereby
incorporated by reference. Further the platinum containing material can be a
complex formed from chloroplatinic acid with up to 2 moles per gram of
platinum of a member selected from the class consisting of alcohols, ethers,
aldehydes and mixtures of the above as described in U.S. patent number

3,220,972 hereby incorporated by reference. The catalysts preferred for use

8
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are described in U. S. Patents numbers 3,715,334; 3,775,452; and 3,814,730 to
Karstedt. Additional background concerning the art may be found at]. L.
Spier, "Homogeneous Catalysis of Hydrosilation by Transition Metals, in

Advances in Organometallic Chemistry, volume 17, pages 407 through 447,

F.G.A. Stone and R. West editors, published by the Academic Press (New
York, 1979). Persons skilled in the art can easily determine an effective
amount of platinum catalyst. Generally, an effective amount ranges from

about 0.1 to 50 parts per million of the total organopolysiloxane composition.

The reaction product of MaMH,MED4DHDET, T TEQ;
produces a polymer network, believed to be a polyether siloxane copolymer
network (or alternativeley a siloxane polyether copolymer network). As used
herein, the terminology "network" means a three dimensionally extending
structure comprising interconnected polyether siloxane copolymer chains.
Preferably, fluid is contained within interstices of the network. The term
"interstices" is used herein in reference to a network to denote spaces within
the network, that is, spaces between the polyether siloxane copolymer chains
of the network. As used herein in the context of the polyether siloxane
copolymer network, the term polyether is intended to include the reaction
product of two or more epoxide moieties to form one or more ether linkages

that form a cross link between siloxane chains or moieties.

In one preferred embodiment, the polyether siloxane copolymer
network is a crosslinked network that is insoluble in the fluid component of
the silicone composition of the present invention, but that is capable of being
swollen by the fluid. The amount of crosslinking present in the crosslinked
network may be characterized with respect to the degree of swelling exhibited
by the network in the fluid. In another preferred embodiment, the
crosslinked structure of the network is effective to allow the network to be

swollen by a low molecular weight silicone fluid, such as, for example,

9
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decamethylcyclopentasiloxane, from its original volume to a swollen volume
that is a factor of from 1.01 to 5000, more preferably from 2 to 1000, and even
more preferably from 5 to 500, times its original volume. The original volume
of the network can be determined, for example, by extracting or evaporating
all of the fluid component from the silicone composition of the present
invention to leave the original volume, that is, the volume of the polyether

siloxane copolymer network in the absence of the fluid.

As used herein the terminology "hydrocarbon radical" includes acyclic
hydrocarbon radicals, alicyclic hydrocarbon radicals and aromatic

hydrocarbon radicals.

As used herein in reference to a hydrocarbon radical, the term
"monovalent" means that the radical is capable of forming one covalent bond
per radical, the term "divalent’ means that the radical is capable of forming
two covalent bonds per radical and the term "trivalent" means that the radical
is capable of forming three covalent bonds per radical. Generally, a
monovalent radical can be represented as having been derived from a
saturated hydrocarbon compound by conceptual removal of one hydrogen
atom from the compound, a divalent radical can be represented as having
been derived from a saturated hydrocarbon compound by conceptual
removal of two hydrogen atoms from the compound and a trivalent radical
can be represented as having been derived from a saturated hydrocarbon
compound by conceptual removal of three hydrogen atoms from the
compound. For example, an ethyl radical, that is, a - CH2CHs radical, is a
monovalent radical; a dimethylene radical, that is, a - (CHz)z - radical, is a

divalent radical and an ethanetriyl radical, that is,
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AN
/s

CHCH, —

radical, is a trivalent radical, each of which can be represented as having been
derived by conceptual removal of one or more hydrogen atoms from the

saturated hydrocarbon ethane.

As used herein, the terminology “acyclic hydrocarbon radical” means a
straight chain or branched hydrocarbon radical, preferably containing from 1
to 60 carbon atoms per radical, which may be saturated or unsaturated and
which may be optionally substituted or interrupted with one or more atoms
or functional groups, such as, for example, carboxyl, cyano, hydroxy, halo and
oxy. Aslong as these functional groups do not interfere with the cationic cure
mechanism of the epoxide or oxirane moiety, suitable monovalent acyclic
hydrocarbon radicals may include, for example, alkyl, alkenyl, alkynyl,
hydroxyalkyl, cyanoalkyl, carboxyalkyl, alkyloxy, oxaalkyl,
alkylcarbonyloxaalkylene, carboxamide and haloalkyl, such as, for example,
methyl, ethyl, sec-butyl, tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl,
ethenyl, propenyl, butynyl, hydroxypropy], cyanoethyl, butoxy, 2,5,8-
trioxadecany], carboxymethyl, chloromethyl and 3,3 ,3-fluoropropyl. Suitable
divalent acyclic hydrocarbon radicals include, for example, linear or branched
alkylene radicals, such as, for example, methylene, dimethylene, trimethylene,
decamethylene, ethylethylene, 2-methyltrimethylene, 2,2-
dimethyltrimethylene and linear or branched oxalkylene radicals such as, for
example, methyleneoxypropylene. Suitable trivalent acyclic hydrocarbon

radicals include, for example, alkanetriyl radicals, such as, for example, 1,1,2-
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ethanetriyl, 1,2,4-butanetriyl, 1,2,8-octanetriyl, 1,2,4-cyclohexanetriyl and

oxaalkanetriyl radicals such as, for example, 1,2,6-triyl-4-oxahexane.

As used herein the term "alky]l" means a saturated straight or branched
monovalent hydrocarbon radical. In a preferred embodiment, monovalent
alkyl groups are selected from linear or branched alkyl groups containing
from 1 to 60 carbons per group, such as, for example, methyl, ethyl, propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, tert-butyl, pentyl, hexyl, heptyl,
decyl, dodecyl.

As used herein the term "alkenyl" means a straight or branched
monovalent terminally unsaturated hydrocarbon radical, preferably
containing from 2 to 10 carbon atoms per radical, such as, for example,

ethenyl, 2-propenyl, 3-butenyl, 5-hexenyl, 7-octenyl and ethenylphenyl.

As used herein, the terminology “alicyclic hydrocarbon radical” means
a radical containing one or more saturated hydrocarbon rings, preferably
containing from 4 to 12 carbon atoms per ring, per radical which may
optionally be substituted on one or more of the rings with one or more alkyl
radicals, each preferably containing from 2 to 6 carbon atoms per alkyl
radical, halo radicals or other functional groups and which, in the case ofa
monovalent alicyclic hydrocarbon radical containing two or more rings, may
be fused rings. Suitable monovalent alicyclic hydrocarbon radicals include,
for example, cyclohexyl and cyclooctyl. Suitable divalent hydrocarbon
radicals include, saturated or unsaturated divalent monocyclic hydrocarbon
radicals, such as, for example, 1,4-cyclohexylene. Suitable trivalent alicyclic
hydrocarbon radicals include, for example, cycloalkanetriyl radicals such as,
for example, 1-dimethylene-2, 4-cyclohexylene, 1-methylethylene-3-methyl-
3,4-cyclohexylene.
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As used herein, the terminology “aromatic hydrocarbon radical”
means a hydrocarbon radical containing one or more aromatic rings per
radical, which may, optionally, be substituted on the aromatic rings with one
or more alkyl radicals, each preferably containing from 2 to 6 carbon atoms
per alkyl radical, halo radicals or other functional groups and which, in the
case of a monovalent aromatic hydrocarbon radical containing two or more
rings, may be fused rings. Suitable monovalent aromatic hydrocarbon radicals
include, for example, phenyl, tolyl, 2,4,6-trimethylphenyl, 1,2-
isopropylmethylphenyl, 1-pentalenyl, naphthyl, anthryl, eugenol and
allylphenol as well as aralkyl radicals such as, for example, 2-phenylethyl.
Suijtable divalent aromatic hydrocarbon radicals include, for example,
divalent monocyclic arenes such as, for example, 1,2-phenylene, 1,4-
phenylene, 4-methyl-1,2-phenylene, phenylmethylene. Suitable trivalent
aromatic hydrocarbon radicals include, for example, trivalent monocyclic

arenes such as, for example, 1-trimethylene-3,5-phenylene.

In a preferred embodiment, the epoxy functional organosiloxane
compound is reacted by polymerizing the epoxy functional organosiloxane
compound under cationic polymerization conditions and, preferably, in the
presence of a fluid, preferably a volatile siloxane fluid. In one embodiment,
the epoxy functional organosiloxane compound is polymerized in the
presence of a fluid to directly form the silicone composition of the present
invention. In another embodiment, the epoxy functional organosiloxane
compound is polymerized in the presence of a first fluid or fluid mixture to
form a polyether siloxane copolymer network, and then the network so
formed is subsequently swollen with a second fluid or fluid mixture to form
the silicone composition of the present invention. The second fluid or fluid
mixture may be the same as or different from the first fluid mixture. The first

solvent may, optionally, be removed from the polymerized network by, for
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example, evaporation, prior to addition of the second fluid. As a further
alternative, the epoxy functional organosiloxane compound is polymerized in
the absence of a fluid to form a polyether siloxane copolymer network and the
network is subsequently swollen with a fluid or mixture of fluids to form the
silicone composition of the present invention. In another embodiment, the
polymerization of the epoxy functional organosiloxane is conducted with a
sufficient amount of excess hydridosiloxane functionality such that there is
residual hydride remaining after polymerization that may be subsequently
reacted under conditions suitable for hydrosilylation with one or more
alkenyl functional compounds. This is especially advantageous in cases
where the alkenyl functional compounds can act as inhibitors of cationic cure.
Such alkenyl compounds are those that contain a functionality that can act as
an inhibitor of the cationic cure mechanism, e.g. a base. In another
embodiment, a small amount of a concentrated hydridosiloxane or
hydridosilane compound is added in order to increase the rate of

polymerization.

Cationic polymerization conditions can be generated by addition of an
acid catalyst capable of polymerizing an epoxy group such as, for example, by
addition of onium salt generated acids and certain metal salts, such as, for
example, aluminum trichloride and ferric chloride, which act as Lewis acids
or by addition of lanthanide triflates, see PCT Int. Appl. WO 0008,087. Acid
catalyzed polymerization of epoxides is a well known method of forming
organic polymers and has been applied to epoxy-functional siloxane
compounds in order to form siloxane polyalkyleneoxide block copolymers for
use in a variety of applications as, for example, release coatings on paper, see,
for example, U.S. Patent No.4,279,717, and in conjunction with organic
materials to form coatings and modified plastic compositions, see for

example, U.S. Patent Nos. 5,354,796 and 5,663,752. One precautionary note
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must be observed, that is if the cationic polymerization is conducted in the
presence of cyclic siloxanes, e.g. Ds, Ds or Ds and the like, the strength of the
acid catalysis employed must be such that cationic polymerization of the
epoxide moiety occurs but polymerization of the cyclic siloxane does not

occur to any appreciable extent.

In a preferred embodiment, the epoxy functional organosiloxane
compound is polymerized under cationic cure conditions generated through
the interaction with platinum and an SiH-containing compound. This
epoxide polymerization reaction route is described in U.S. Patent No.
5,128,431 and by J.V. Crivello and N. Fan, ]. Polymer Sci., Part A: Polymer
Chemistry, pp.1853-1863 (1997). In this embodiment, the reaction kinetics

appear to be dependent upon the presence of trace quantities of molecular
oxygen.

The polyether siloxane copolymer network compositions of the present
invention produce a cross linked structure that possesses a certain amount of
steric hindrance by reason of the cross links. This steric hindrance tends to
prevent the reaction from going to completion even at long reaction times and
thus a certain amount of residual functionality may remain. This residual
functionality provides the ability to incorporate other functionality into the
polyether siloxane copolymer network by reaction with functionalized
molecules that are not as sterically constrained as the polyether siloxane
copolymer network or it must be chemically inactivated. One reason the
residual functionality might desirably be chemically inactivated is that in the
processing of these materials as a polyether siloxane copolymer network
swollen with a low molecular weight siloxane compound (or alternatively,
low molecular weight silicone fluid), usually D3, D4, Ds, Ds or M'DYT'sM' as
later defined, is that processing under conditions of high shear tends to

disrupt the network reducing the level of steric hindrance and thus could
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enable further cross linking reactions to occur because of the chemically
exposed residual functionality. Post-cure cross linking is known to occur in
addition polymerized silicones where the addition polymerization occurs via
hydrosilylation. These materials are prepared by first hydrosilylation of a
silyl hydride with an clefinic or acetylenic oxirane or epoxide compound.
Thus a noble metal hydrosilylation catalyst will be present in the reaction
mixture or within the interstices of the polyether siloxane copolymer network.
This catalyst may be used to further polymerize the oxirane or epoxide moiety
(moieties) incorporated in the reaction product producing the polyether
siloxane copolymer network(s) of the present invention. The residual
functionality remaining by design, i.e. by use of sub-stoichiometric quantities,
or by reason of steric inhibition of reaction completion may be further reacted
as taught herein or neutralized or inhibited. US patents 5,977,280 and
5,929,164, both herein incorporated by reference, teach such neutralization of
hydrosilylation catalysts by treatment with strong noble metal complexing
ligands, for example phosphines, amines and organic sulfur compounds such
as organic sulfides and thiols. However, some of these strongly complexing
ligands, while deactivating a noble metal hydrosilylation catalyst are toxic
and thus their use must be avoided in some applications, e.g. personal care
applications. Thus sulfur containing amino acid esters are strong noble metal
complexing ligands and methionine methy] ester, methionine ethyl ester,
cysteine methy] ester, cysteine ethyl ester and cysteine dimethyl ester have
been preferred for such noble metal deactivation. It should be noted that
naturally occuring proteins containing disulfide linkages that are easily
disrupted may also be used to deactivate the noble metal catalysts employed,
e.g. egg yolks and the like. Sulfur containing amino acid amides,
polypeptides and the like may also function similarly to deactivate noble

metal hydrosilylation catalysts.

16

JP 2005-503348 A 2005.2.3



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

(50)

WO 02/092048 PCT/USO1/45475

The method of polymer synthesis provides for incorporation of a wide
range of organofunctional groups into the copolymeric structure. Thus, the
inclusion of other organofunctional groups, such as, for example, organic
epoxides, epoxysiloxanes, terminally unsaturated organic and alkenylsiloxane

compounds can be used to modify the resulting copolymers.

In an alternative embodiment, the organofunctional groups are
introduced to the network during polymerization of the epoxyfunctional
organosiloxane by including organofunctional compounds to the reaction
mixture which are copolymerizable with the epoxy functional organosiloxane

under the chosen polymerization reaction conditions.

In one embodiment, polymerization of the epoxy functional
organosiloxane is conducted in the presence of one or more organic epoxide
compounds which are copolymerizable with epoxy functional hydrido
siloxanes under the polymerization conditions to form mixed
polyalkyleneoxide units. The additional organic epoxide compounds may
contain different substituents to further modify the resulting copolymer.
Suitable organic epoxide compounds include, for example, ethylene oxide,
propylene oxide, butylene oxide, cyclohexene oxide, glycidol and epoxide

oils suchas for example epoxidized soybean oil.

In another embodiment, the polymerization of the epoxy functional
organosiloxane is conducted in the presence of one or more hydroxyl
functional compounds which are copolymerizable with epoxy functional
hydrido siloxanes under the polymerization conditions to modify the product
copolymer. Suitable hydroxyl functional compounds include, for example,
water, hydroxy-stopped polyethers, organic alcohols, including organic diols,
carbinol functional siloxanes and hydroxy functional erganopolysiloxane

polymers, including polyethersiloxane copolymers.
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In another embodiment, the polymerization of the epoxy functional
organosiloxane is conducted in the presence one or more alkenyl functional
compounds which are copolymerizable with epoxy functional hydrido
siloxanes under the polymerization conditions to modify the product
copolymer. Suitable alkenyl functional compounds include alkenyl functional
organic compounds, such as, for example, hexadiene, and alkeny] functional
silicone compounds, such as for example, viny! polydimethylsiloxanes. For
example, an alkenyl-functional compound may conveniently be added via
hydrosilylation in those embodiments in which the cationic reaction
conditions for reacting the epoxide groups are generated using platinum and

a hydrido-substituted siloxane, as described above.

The silicone composition may be further processed under low to high
shear to adjust the viscosity and sensory feel of the composition. This may be
achieved, for example, by subjecting the composition to a moderate to high
shearing force. High shear may be applied using, for example, a Sonolator
apparatus, a Gaulin Homogenizer or a Micro Fluidizer apparatus. Optionally,
one or more fluids may be added to the silicone composition prior to the

shearing.

In a preferred embodiment, the silicone composition of the present
invention is a solid, typically having a creamy consistency, wherein the
copolymer network acts as a means for gelling the fluid to reversibly impart
characteristics of a solid to the fluid. At rest, the silicone composition exhibits
the properties of a solid gel material. The silicone composition of the present
invention exhibits high stability and resistance to syneresis, that is, the
composition exhibits litfle or no tendency for fluid to flow from the
composition and imparts high stability and syneresis resistance to personal
care compositions which include the silicone composition as a component.

The high stability and syneresis resistance persists with prolonged aging of
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such silicone compositions and personal care compositions. However, fluid
may be released from the network by subjecting the silicone composition to a
shearing force, such as, for example, by rubbing the composition between
one's fingers, to provide improved sensory feel characteristic of the fluid

component of the silicone material.

Fluids suitable for use as the fluid component of the composition of the
present invention are those compounds or mixtures of two or more
compounds that are in the liquid state at or near room temperature, for
example, from about 20°C about 50°C, and about one atmosphere pressure,
and include, for example, silicone fluids, hydrocarbon fluids, esters, alcohols,
fatty alcohols, glycols and organic oils. Ina preferred embodiment, the fluid
component of the composition of the present invention exhibits a viscosity of
below about 1,000 cSt, preferably below about 500 cSt, more preferably below
about 250 cSt, and most preferably below 100 cSt, at 25 °C.

In a preferred embodiment, the fluid component of the present
invention comprises an emollient compound. Suitable emollient compound
include any fluid that provides emollient properties, that is, that when
applied to skin, tend to remain on the surface of the skin or in the stratum
corneum layer of the skin to act as lubricants , reduce flaking and to improve
the appearance of the skin. Emollient compound are generically known and
include, for example, hydrocarbons, such as for example, isododecane,
isohexadecane and hydrogenated polyisobutene, organic waxes, such as for
example, jojoba, silicone fluids, such as, for example, cyclopentasiloxane,
dimethicone and bis-phenylpropyl dimethicone, esters, such as, for example,
octyldodecyl neopentanoate and oleyl oleate, as well as fatty acids and

alcohols, such as for example, oleyl alcohol and isomyristyl alcohol.
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In a highly preferred embodiment, the fluid component of the present
invention comprises a silicone fluid, more preferably a silicone fluid that
exhibits emollient properties, preferably a low molecular weight silicone fluid
or alternatively a low molecular weight siloxane compound. Suitable silicone
fluids include, for example, cyclic silicones of the formula Dr, wherein D, R®
and R? are as previously defined, preferably with R8 and R® chosen from the
group consisting of monovalent one to six carbon atom monovalent
hydrocarbon radicals, more preferably methyl, and r is an integer wherein 3 <
r < 12, such as, for example, hexamethylcyclotrisiloxane (“Ds"),
octamethylcyclotetrasiloxane (“Ds”), decamethylcyclopentasiloxane (“Ds”),
and dodecamethylcyclohexasiloxane (“Ds”) as well as linear or branched

organopolysiloxanes having the formula:
MDyT'sM'
wherein:
M’ is R1%SiOy/2;
D’ is R20:Si0y/2;
T' is R28i0s/2

R1%, R? and R2! are each independently alkyl, aryl or aralkyl containing from

one to sixty carbon atoms;

q and s are each independently integers from 0 to 300, preferably from 0 to

100, more preferably from 0 to 50, and most preferably from 0 to 20.

In a preferred embodiment, the silicone composition of the present
invention comprises, per 100 parts by weight ("pbw") of the silicone
composition, from 0.1 to 99 pbw, more preferably from 0.5 pbw to 30 pbw and
still more preferably from 1 o 15 pbw of the polyether siloxane copolymer
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network and from 1 pbw to 99.9 pbw, more preferably from 70 pbw t0 99.5
pbw, and still more preferably from 85 pbw to 99 pbw of the fluid.

The polyether siloxane copolymer network compositions of the present
invention may be utilized as prepared or as the silicone component in
emulsions. As is generally known, emulsions comprise at least two
immiscible phases one of which is continuous and the other which is
discontinuous. Further emulsions may be liquids with varying viscosities or
solids. Additionally the particle size of the emulsions may be render them
microemulsions and when sufficiently small microemulsions may be
transparent. Further it is also possible to prepare emulsions of emulsions and

these are generally known as multiple emulsions. These emulsions may be:

1) aqueous emulsions where the discontinuous phase comprises water and
the continuous phase comprises the polyether siloxane copolymer

network of the present invention;

2) aqueous emulsions where the continuous phase comprises the polyether

siloxane copolymer network of the present invention and the

discontinuous phase comprises water;

3) non-aqueous emulsions where the discontinuous phase comprises a non-
aqueous hydroxylic solvent and the continuous phase comprises the

polyether siloxane copolymer network of the present invention; and

4) non-aqueous emulsions where the continuous phase comprises a non-
aqueous hydroxylic organic solvent and the discontinuous phase
comprises the polyether siloxane copolymer network of the present

invention.

Non-aqueous emulsions comprising a silicone phase are described in

US patent 6,060,546 and co-pending application US Ser. No. 09/033,788 filed
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March 3,1998 the disclosures of which are herewith and hereby specifically

incorporated by reference.

As used herein the term "non-aqueous hydroxylic organic compound"
means hydroxyl containing organic compounds exemplified by alcohols,
glycols, polyhydric alcohols and polymeric glycols and mixtures thereof that
are liquid at room temperature, e.g. about 25 °C, and about one atmosphere
pressure. The non-aqueous organic hydroxylic solvents are selected from the
group consisting of hydroxyl containing organic compounds comprising
alcohols, glycols, polyhydric alcohols and polymeric glycols and mixtures
thereof that are liquid at room temperature, e.g. about 25 °C, and about one
atmosphere pressure. Preferably the non-aqueous hydroxylic organic solvent
is selected from the group consisting of ethylene glycol, ethanol, propyl
alcohol, iso-propyl alcohol, propylene glycol, dipropylene glycol, tripropylene
glycol, butylene glycol, iso-butylene glycol, methyl propane diol, glycerin,
sorbitol, polyethylene glycol, polypropylene glycol mono alkyl ethers,

polyoxyalkylene copolymers and mixtures thereof.

Once the desired form is attained whether as a silicone only phase, an
anhydrous mixture comprising the silicone phase, a hydrous mixture
comprising the silicone phase, a water-in-oil emulsion, an oil-in-water
emulsion, or either of the two non-aqueous emulsions or variations thereon,
the resulting material is usually a high viscosity cream with good feel
characteristics, and high absorbance of volatile siloxanes. It is capable of being
blended into formulations for hair care, skin care, antiperspirants, sunscreens,
cosmetics, color cosmetics, insect repellants, vitamin and hormone carriers,

fragrance carriers and the like.

The personal care applications where the polyether siloxane copolymer

network of the present invention and the silicone compositions derived
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therefrom of the present invention may be employed include, but are not
limited to, deodorants, antiperspirants, antiperspirant/deodorants, shaving
products, skin lotions, moisturizers, toners, bath products, cleansing
products, hair care products such as shampoos, conditioners, mousses, styling
gels, hair sprays, hair dyes, hair color products, hair bleaches, waving
products, hair straighteners, manicure products such as nail polish, nail
polish remover, nails creams and lotions, cuticle softeners, protective creams
such as sunscreen, insect repellent and anti-aging products, color cosmetics
such as lipsticks, foundations, face powders, eye liners, eye shadows, blushes,
makeup, mascaras and other personal care formulations where silicone
components have been conventionally added, as well as drug delivery
systems for topical application of medicinal compositions that are to be

applied to the skin.

In a preferred embodiment, the personal care composition of the
present invention further comprises one or more personal care ingredients.
Suitable personal care ingredients include, for example, emollients,
moisturizers, humectants, pigments, including pearlescent pigments such as,
for example, bismuth oxychloride and titanium dioxide coated mica,
colorants, fragrances, biocides, preservatives, antioxidants, anti-microbial
agents, anti-fungal agents, antiperspirant agents, exfoliants, hormones,
enzymes, medicinal compounds, vitamins, salts, electrolytes, alcohols,
polyols, absorbing agents for ultraviolet radiation, botanical extracts,
surfactants, silicone oils, organic oils, waxes, film formers, thickening agents
such as, for example, fumed silica or hydrated silica, particulate fillers, such
as for example, talc, kaolin, starch, modified starch, mica, nylon, clays, such

as, for example, bentonite and organo-modiﬁed clays.

Suitable personal care compositions are made by combining, in a

manner known in the art, such as, for example, by mixing, one or more of the
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above components with the polyether siloxane copolymer network,
preferably in the form of the silicone composition of the present invention.
Suitable personal care compositions may be in the form of a single phase or in
the form of an emulsion, including oil-in-water, water-in-oil and anhydrous
emulsions where the silicone phase may be either the discontinuous phase or
the continuous phase, as well as multiple emulsions, such as, for example, oil-

in water-in-oil emulsions and water-in-oil-in water-emulsions.

In one useful embodiment, an antiperspirant composition comprises
the polyether siloxane copolymer network of the present invention and one or
more active antiperspirant agents. Suitable antiperspirant agents include, for
example, the Category 1 active antiperspirant ingredients listed in the U.S.
Food and Drug Administration's October 10, 1993 Monograph on
antiperspirant drug products for over-the-counter human use, such as, for
example, aluminum halides, aluminum hydroxyhalides, for example,
aluminum chlorohydrate, and complexes or mixtures thereof with zirconyl
oxyhalides and zirconyl hydroxyhalides, such as for example, aluminum-
zirconium chlorchydrate, aluminum zirconium glycine complexes, such as,

for example, aluminum zirconium tetrachlorohydrex gly.

In another useful embodiment, a skin care composition comprises the
polyether siloxane copolymer network, preferably in the form of silicone
composition of the present invention, and a vehicle, such as, for example, a
silicone oil or an organic oil. The skin care composition may, optionally,
further include emollients, such as, for example, triglyceride esters, wax
esters, alkyl or alkeny] esters of fatty acids or polyhydric alcohol esters and
one or more the known components conventionally used in skin care
compositions, such as, for example, pigments, vitamins, such as, for example,
Vitamin A, Vitamin C and Vitamin E, sunscreen or sunblock compounds,

such as, for example, titanium dioxide, zinc oxide, oxybenzone, octylmethoxy
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cinnamate, butylmethoxy dibenzoylm ethane, p-aminobenzoic acid and octyl

dimethyl-p-aminobenzoic acid.

In another useful embodiment, a color cosmetic composition, such as,
for example, a lipstick, a makeup or a mascara composition comprises the
polyether siloxane copolymer network, preferably in the form of silicone
composition of the present invention, and a coloring agent, such as a pigment,

a water soluble dye or a liposoluble dye.

In another useful embodiment, the compositions of the present
invention are utilized in conjunction with fragrant materials. These fragrant
materials may be fragrant compounds, encapsulated fragrant compounds, or
fragrance releasing compounds that either the neat compounds or are
encapsulated. Particularly compatible with the compositions of the present
invention are the fragrance releasing silicon containing compounds as
disclosed in US patents 6,046,156; 6,054,547; 6,075,111; 6,077,923; 6,083,901;
and 6,153,578; all of which are herein and herewith specifically incorporated

by reference.

The uses of the compositions of the present invention are not restricted
to personal care compositions, other products such as waxes, polishes and
textiles treated with the compositions of the present invention are also

contemplated.
Experimental Preparation of Polyether Siloxane Copolymer Network
Compositions

Preparation Example 1. 494.5 g of a hydride fluid with approximate
composition MHD30 DHyMH was mixed with 5.5 g of vinyl cyclohexene oxide,
1500 g of decamethyl cyclopentasiloxane (D5), and 0.1 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
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°C. After a couple of hours, an additional portion of platinum catalyst
solution was added. The material was heated for a total of 4 hours at 80 °C.
In this way a gel material ExpM]JO-07-391 was obtained with a solids content
of about 26%. 567 g of ExpM]O-07-391 was then mixed with 1433 g of
additional D5. Then the result was passed twice through a Gaulin
homogenizer at 4500 psi. The result, ExpM]O-07-401 had a solids content of
about 7.3% and a viscosity of 24,200 cps. This material gave a very silky feel
when rubbed on the skin.

Preparation Example 2. 300 g of a hydride fluid with approximate
composition MHDs3; DHi gMP was mixed with 3.94 g of vinyl cyclohexene
oxide, 37 g of Gulftene C30+ Alpha Olefin Fraction from Chevron (herein
defined when a substituent as C30+), 1022.8 g of decamethyl
cyclopentasiloxane (D5), and 0.1 g of a platinum divinyltetramethyldisiloxane
catalyst solution. The result was heated to 80 °C for 8 hours producing
ExpM]O-07-433. This material had a solids content of about 25.5%. 587.5g
of ExpMJO-07-433 was then swollen with 1412.5 g of additional D5 and then
passed through a Gaulin homogenizer at 4500 psi. The result, ExpMJO-07-
434, had a solids content of about 7.4% and a viscosity of 45,000 cps. It also
gave a silky feel when rubbed on the skin.

Preparation Example 3. 300 g of a hydride fluid with approximate
composition MH; 73D3s8 DHe.sMo27 was mixed with 3.00 g of vinyl cyclohexene
oxide, 9 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 936 g of
decamethyl cyclopentasiloxane (D5), and 0.1 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
°C for 8 hours producing ExpM]O-07-422.  This material had a solids content
of about 25.7%. 591.4 g of ExpM]JO-07-422 was then swollen with 1408.6 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
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The result, ExpMJO-07-437, had a solids content of about 7.26% and a
viscosity of 39,000 cps.

Preparation Example 4. 300 g of a hydride fluid with approximate
composition MH; 73Dses DHe.sMo2y was mixed with 3.00 g of vinyl cyclohexene
oxide, 3 g of a C-16/18 Alpha Qlefin Fraction, 918 g of decamethyl
cyclopentasiloxane (D5), and 0.1 g of a platinum divinyltetramethyldisiloxane
catalyst solution. The result was heated to 80 °C for 8 hours producing
ExpM]JO-07-424. This material had a solids content of about 25.7%. 591.4 ¢
of ExpMJO-07-424 was then swollen with 1408.6 g of additional D5 and then
passed through a Gaulin homogenizer at 4500 psi. The result, ExpM]O-07-
438, had a solids content of about 7.57% and a viscosity of 39,500 cps.

Preparation Example 5. 300 g of a hydride fluid with approximate
composition MHDs37 DH1p sMH was mixed with 4.89 g of vinyl cyclohexene
oxide, 26.4 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 733 g of
decamethy]l cyclopentasiloxane (D5), and 0.08 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
C for 6 hours producing ExpMJO-07-464. This material had a solids content
of about 30.84%. 533 g of ExpMJO-07-464 was then swollen with 967 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
The result, ExpMJO-07-465, had a solids content of about 11 % and a viscosity
of 200,000 cps.

Preparation Example 6. 300 g of a hydride fluid with approximate
composition MDigo DHpsM was mixed with 13.53 g of vinyl cyclohexene
oxide, 34.84 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 647 g
of decamethyl cyclopentasiloxane (D5), and 0.10 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80°C
for 6 hours producing ExpMJO-07-477. This material had a solids content of
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about 35.25%. 533 g of ExpMJO-07-464 was then swollen with 947 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
The result, ExpMJO-07-482, had a solids content of about 12.69% and a
viscosity of 16,500 cps.

Preparation Example 7. 316.4 g of a hydride fluid with approximate
composition MHDa0 DHiosMH was mixed with 7.56 g of vinyl cyclohexene
oxide 7.00g of 4-allyl-2-methoxy-phenol, 840 g of decamethyl
cyclopentasiloxane (D5), and 0.09 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
oC for 6 hours producing ExpMJO-08-537. 418 g of ExpM]O-08-537 was then
swollen with 582 g of additional D5 and then passed through a Gaulin
homogenizer at 8000 psi. The result, ExpM]O-08-540, had a solids content of
about 12% and a viscosity of 198,000 cps.

Preparation Example 8. Example Showing Gelation Followed by
Hydrosilyation. 300 g of a hydride fluid with approximate composition
MHD337 DHy sMH was mixed with 3.94 g of vinyl cyclohexene oxide, 905.4 g of
decamethyl cyclopentasiloxane (D5), and 0.1 g of a platinum
divinyltetramethyl disiloxane catalyst solution. The result was heated to 80
oC for 4 hours with good mixing. A small sample of the gelled reaction
mixture was taken out and analyzed by FTIR. This clearly showed that there
was residual SiH remaining. Next, a mixture of 30 g of the di isostearic acid
ester of trimethylolpropane monoallyl ether, 100g of D5 and 1 drop of Pt
catalyst was added. The result was heated for another 2 hours at 80 °C. At
this end of this time a gel was obtained (Gel E) which had a solids content of
25.1%. FTIR analysis showed that the size of the SiH stretch (ca. 2140 cm-1)

had substantially decreased.
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Preparation Example 9. Example Showing Addition of a Concentrated
Hydridosiloxane. 300 g of a hydride fluid with approximate composition
MH; 73D388 DHe.sMo27 was mixed with 3.00 g of vinyl cyclohexene oxide, 4.00 g
of 4-allyl-2-methoxy-phenol, 20.8 g of Gulftene C30+ Alpha Olefin Fraction
from Chevron, 984 g of decamethyl cyclopentasiloxane (D5), and 0.1 g of a
platinum divinyltetramethyl disiloxane catalyst solution. The result was
heated to 80 °C for an hour with good mixing. At this point, a mixture of 4 g
of a trimethylsilyl stopped methyl hydrogen polsiloxane and 5 g decamethyl
cyclopentasiloxane was added. With 3 minutes, the reaction mixture gelled.

Heating was continued for 5 hours in order to ensure complete reaction.

Preparation Example 10 300 g of a hydride fluid with approximate
composition MEDag DH1osMH was mixed with 7.22 g of vinyl cyclohexene
oxide, 34.1 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 796 g of
decamethyl cyclopentasiloxane (D5), and 0.085 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
oC for 6 hours producing ExpM]JO-07-481. 562 g of ExpMJO-07-481 was then
swollen with a mixture of 938 g of additional D5 and 1.0 g of a 10% solution of
methyl di(hydrogenated tallow)amine in Isopar C and then passed through a
Gaulin homogenizer at 4500 psi. The result, ExpM]b-07~484, had a solids
content of about 11.58% and a viscosity of 85,000 cps.

Experimental Preparation of Cosmetic Compositions Using Polyether

Siloxane Copolymer Network Compositions

Cosmetic Example 1

Composition wit% wt%
A(Control) B(Ex1)
Stearyl alcohol 15 15
Hydrogenated castoroil 5 5
Isododecane 10 10
29
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SF1202 45 35
Tale 1 1
Al Zr Trichlorohydrex Gly 24 24
ExpM]JO-07-465 0 10

These antiperspirant sticks were made by heating stearyl alcohol,
hydrogenated castor oil, isododecane, SF1202 and ExpM]JO-07-465 until the
gellants were melted . Al Zr Trichlorohydrex gly was added to the batch at
70°C and mixed until uniform. Antiperspirants were poured to containers at
about 60°C. The antiperspirant was evaluated for whiteness, ability to hold
liguid, feel, and hardness of the stick. The whiteness was determined by
applying antiperspirant onto dark color vinyl slides to mimic the consumer
application methods. Viny] test slides were air dried for 15 min and the
whiteness was determined by appearance. The control antiperspirants
showed intense whiteness within 5-10 min after application. The
antiperspirant B showed whiteness reduction as compared to control.
Antiperspirant B also demonstrated a superior ability to hold cosmetic fluid
when using thumb pressure was applied to the sticks. It also improved the
rigidity and resiliency of the stick in this formulation. In addition, it
provided lubricious skin feel with powdery finish. Formulation B also
modified the crystallization of organic gelling agents by providing a better
and more uniform matrix and reducing the growth of steary! alcohol

crystallization matrix.

Cosmetic Example 2

Composition A B(Ex2)
Part A wt% wt%
Propylene glycol 422 422
Hydroxypropyl cellulose 0.5 05
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DBS 2 2

Part B

30% Al Zr Pentachlorohydrex gly

in propylene glycol 30 30
PartC

SF1202 10 0
ExpMJO-07-465 0 10
SF1555 15 15
40% Dimethicone 03 0.3
copolyol in D5

These clear antiperspirant sticks were prepared by heating propylene
glycol to 80°C and slowly sprinkling in hydroxypropyl cellulose(HPC). After
the HPC was uniformly dispersed, the mixture was heated up to 130°C and
DBS was added to the batch. The glycol mixture was cooled down to 100°C
when a solution of the antiperspirant active was added. The silicone phase or
part C was separately mixed and heated to 80°C and then the glycol phase

was slowly introduced to the silicone phase.

The clear antiperspirant B in this invention showed no syneresis and
increased stiffness of the stick compared to control. It gave good pay-out and
smooth uniform deposition of antiperspirant active on the skin when

compared to control.
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Cosmetic Example 3 and 4

Ingredients
Part A
SF1202
Isododecane

Caprylic/capric
Triglyceride

Dimethicone

Phenyl trimethicone
Sorbitan oleate

40% Dimethicone copolyol
in D5

ExpMJO-07-465
ExpMJO-07-434

Part B

Iron oxides(red, yellow,
black)

TiO:

10% Dimethicone copolyol
in D5

Part C
Deionized water
Butylene glycol
Xanthan gum
Cr.5 Pareth-7

Magnesium sulfate

Wt%
21.65
8.7
3.6

15
3.75

234

8.73
6.63

37.75

01
0.25

B(Ex3)
W%
11.65
87
36

15
3.75

10

234

873
6.63

37.75

0.1
0.25

32

Wt%
19.2

93
9.3
14
3.5

218

8.11
6.15

34.98
4.65
0.1
0.23
0.9

(65)
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D(Ex4)
Wit
9.9

9.3
9.3
14
35

9.3

218

811
6.15

34.98
4.65
0.1
0.23
09
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Parameter Foundatio Foundation Foundatio Foundation
nA B(Ex3) nC D(Ex4)
Degree of - Excellent - Excellent
coverage!
Gloss 3.2 3.2 17.2 11.6
Appearance after NA NA Washed Partially
5 cycles of wash away washed away,
off 2 the remaining
foundation
showed
powdery
finish.

Note: 1= Degree of coverage was conducted against the control. Formulation A was the
control of formulation B and formulation C was the control of formulation D.

2 = Formulation C and D was tested for appearance of foundation coated on vinyl
slides after 5 cycles of wash off. The wash off resistance method was described in ASTM

D1913.

The foundations were prepared by mixing part A and part B together
at room temperature until uniform. The emulsion was developed when the
water phase (Part C) was added into the oil phase. The foundation samples
were evaluated for coverage on vinyl slides at 24 micron in thickness. All
foundations were evaluated on ease of spreadability during draw down,
appearance, degree of coverage and shine. Shine was determined by using
gloss meter after 12 hours, In this study formulation B was evaluated against
formulation A{control) and formulation D was evaluated against formulation

C(control).

Formulation B gave superior uniform coverage by reducing the
appearance of lines and imperfections on the viny] slides, and by reducing
shine during initial rub-out. However, both formulation A and B did not

show the difference in gloss after 12 hours. Formulation B imparted a
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luxurious silky feel with a powdery finish appearance. The foundation B in
this invention had improved stability after one week at room temperature
compared to the formulation A(control) which showed syneresis at the same
time.

Formulation D gave the similar benefits as described in formulation B.
In addition, it also provided wash off resistance which made personal care
products more durable to perspiration or during swimming. Formulation D

had an ability to control shine as shown in the result above.
Cosmetic Example 5 and 6

These two examples were prepared to illustrate organic compatibility
of silicone gel in this invention and compared it with the current elastomer gel
with an INCI name of cyclopentasiloxane (and) dimethicone/ vinyl

dimethicone crosspolymer (SFE839).

Cosmetic Example 5

Composition Appearance
25% Petrolatum in SFE839 fluid
25% Petrolatum in ExpM]O-07-465 gel

When petrolatum was mixed with SFE839, the formulation lost the
structure and became an opaque fluid mixture. This suggested the
incompatibility of petrolatum and SFE839. On the other hand, when
petrolatum was incorporated into the gel of this invention, the gel had an
ability to maintain product integrity, indicating the compatibility of this gel

and petrolatum.
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Cosmetic Example 6

Composition Appearance
50% Cetearyl methicone in SFE839 Incompatible
50% Cetearyl methicone in ExpMJO-07-465 ~ Compatible

Cetearyl methicone is a linear alkyl substituted silicone and it provides
moisturization to the formulation by creating an occlusive barrier on the skin.
When this silicone moisturizer was combined with the new gel, it showed
good compatibility whereas the SFE839 did not. In addition, the gel
according to this invention is easier to blend with cosmetic ingredients in that
it does not require the high shear mixer or lengthy mixing time required by

SFE839.
Cosmetic Example 7

This skin treatment gel was prepared by combining all ingredients
listed below until uniform at room temperature. The gel was used as delivery
system for skin treatment and it is suitable for both heat sensitive and non-
heat sensitive active ingredients since it does not require heating during
manufacturing. The absence of water in this formulation ensures the efficacy

of vitamin C until used.

Composition wt%

Polymethylsilsesquioxane(Tospearl2000B) 0.5

Vitamin C 1

Hydrogenated polydecene 10

ExpMJO-07-434 88.5
35
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Cosmetic Example 8

A lip treatment comprising ingredients below is useful for contouring,

durability and moisturization feel.

Composition wt%
ExpMJO-07-465 89
Phenylpropyldimethylsiloxysilicate 10
Nylon-12 1

Cosmetic Example 9

Silky body lotion is made by combining part A together and heating to
80°C. In a separate vessel, part B is mixed and heated to 75°C. The emulsion
is formed when part A and part B are added together under high shear

mixing. This lotion provides light and lubricious skin feel.

Composition

Part A wt%
ExpMJO-07-465 10
Caprylic/ capric triglyceride 5
Cs045 Alkyl Dimethicone 5

Glyceryl stearate(and) PEG-100 stearate 4

Part B

Water q.s.
Xanthan gum 0.1
Glycerin 2
Preservatives, color, fragrance 1

Cosmetic Examples 10-13
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Water resistant lotions useful for various personal care products were
prepared by combining part A and part B together at room temperature. The
lotions were then applied on glass slides and tested for degree of water
resistance using the method described in ASTM D1913. The degree of wash
off resistance is the numbers of wash off cycles taken before the lotion was
completely washed away. The body lotion B-E with the new gel in this

invention showed water resistant benefit as shown below.

Composition A B C D E
Cosmetic Examples Control 10 11 12 13
Part A wt% wth wt% wth
wt%

Sorbitan oleate 0.6 06 06 06 06
10% Dimthicone copolyol in D5 10 0 10 10 10
SF1202 16 4 4 4 4
ExpMJO-07-401 0 12 0 0 0
ExpMJO-07-437 0 0 12 0 0
ExpMJO-07-434 0 0 0 12 0
ExpMJO-07-438 0 0 0 0 12
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Part B
Glycerin 1
Sodium chloride 1
Quaternium-15 0.1
Water q.s.
Wash off resistant result
Formulation Cycles of wash off
A(control) 5
B 15
C 15
D 15
E 10
Cosmetic Example 14

(71)
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1 1 1 1

01 01 01 01
qs.  qs Qs GS

Hair shampoo comprising ingredients below gives a silky feel to hair

fibers. This shampoo can be prepared into 2 ways; one is directly add

silicane gel to the shampoo, and the other is pre-blend silicone gel with at

Jeast one surfactant and water until emulsion developed and add silicone gel

emulsion to the shampoo.

This shampoo is made by mixing ingredients as ordered.

Compositions

Ammonium lauryl sulfate
Cocamidopropyl betaine

Water

Preservative

Acrylate/Cia.30 alkyl acrylate crosspolymer
Sodium hydroxide

38

wt%

35

5

56.6

0.01

0.8

adjust to pH 7.5
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ExpMJO-07-465 25
Citric acid adjusttopH 6

Cosmetic Example 15

This hair conditioner for daily use provides softness, lubricity and

body.

Composition wth
Deionized water 93
Hydroxyethylcellulose 15
Silicone gel emulsion 2
Cetrimonium chloride 3
Preservatives, color, fragrance q.s.

Cosmetic Example 16

The leave on hair conditioner reduces fly-away and increases body and

volume.

Composition wt%
ExpMJO-07-465 50
Dimethicone copolyol 5
Isododecane 45

Cosmetic Example 17

This soft solid antiperspirant contains silicone gel an anti-syneresis,
thickening and sensory enhancer. The gel shows excellent organic

compatibility. It is used in combination with an organic thickener to achieve

the desired texture and rigidity.
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Ingredient

Cyclopentasiloxane (SF1202)
Dimethicone (SF96-10)

C12-15 Alkyl Benzoate
Hydrogenated Castor Oil (mp 70°C)
C18-36 Acid Triglyceride
ExpM]O-07-484

Tale

Aluminum Zirconium Tetrachlorohydrex
Gly

Cosmetic Example 18

(73) JP 2005-503348 A 2005.2.3
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Part/Wt
*)
37.0

8.0

8.0

7.0

7.0

5.0

3.0

25.0

This silicone lipstick contains silicone gel to soften lips. There are two

silicones, SF1528, and Exp-MJO-07-484, which give a unique soft silky feel.

Sunscreens could be added to the formulations for solar protection.

Ingredient

Cyclopentasiloxane (and) PEG/PPG-20/15
Dimethicone (SF1528)

ExpM]JO-07-484

C18-36 Acid Triglyceride

Ozokerite

Polyethylene

Isododecane

D&C Red No.7 Ca Lake

40
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Materials listed as SFxxxx are commercially available silicone materials

available from GE Silicones, 260 Hudson River Road, Waterford NY 12188.

These examples are to be construed as exemplary in nature only and
are not intended in any way to limit the appended claims. 1t is contemplated
that a person having ordinary skill in the art would be able to produce
obvious variations of the subject matter and disclosures herein contained that
would be by reason of such ordinary skill within the literal or equitable scope

of the appended claims.
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CLAIMS
Having described the Invention that which is claimed is:
1. A cosmetic composition comprising the reaction product of:

MaMHMEDyDHDE; Ty THATEQ;
where

M = RIR?R3GiO1,2;

MH = R4RSH 5101 /2;

ME = RéR7RESIO1,2;

D = R8R%SiOz/2;

DH = RI8HSiO;/2;

DE = RURFSIO2/2;

T = R¥2SiO3/2;

T H= HSiOs/2;
TE = RESiOs/2; and
Q =SiOqy/2;

where R, R2, R3, R8, R? and Ri2 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R¢, RS and R are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; Ré, R7,, R!! are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each RFis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscriptsa, b, ¢, d, e, f, g h, i, and jare either zero or positive subject to the
followinglimitaﬁons:a+b+c>‘l;b+e+h>l;c+f+i >I;b+e+h>c+f

+i;and whend+e+f+g+h+i +j=0,a+b+c=2
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2. The composition of claim 1 where RE has the formula:
Ris H RIS R4
— C—C—Qr— Qm>Y7LR‘3
[ (¢]
RI7 o

where R13, R14, R15, R16, RY7 and R!8 are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qnisa divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R¥ or R%is

absent.

3. The composition of claim 1 where RE is selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norboradiene monoepoxide and 1,2-

epoxy-9-decene.

4. The composition of claim 2 where R13, RY4, R15, R16, RY7 and R1® are

hydrogen and m and n are zero.

5. The composition of claim 3 where RF is 4-vinyl cyclohexene oxide.

43

JP 2005-503348 A 2005.2.3



L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

a7

WO 02/092048 PCT/USO1/45475

6. The composition of claim 1 where R1,R? R3, R8, R% and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl.

7. The composition of claim 2 where R?, R2, R3, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety], stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

8. The composition of claim 3 where R, R2, R3, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

9. The composition of claim 4 where R1,R2, R3, R8, R% and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyL

10. The composition of claim 5 where R1,R2 R3 R, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.
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11. A cosmetic composition comprising an aqueous emulsion where the

discontinuous phase comprises water and the continuous phase comprises a

composition comprising the reaction product of:

M,aMH,MEDaDH,DE; T THLTEQ;
where

M = RIR2R3SiOy/2;
MH = R4RSH SiO1/2;
ME = RéR7RESIO1/2;
D = R8R9SiO2/2;

DH = RWHSiOy;2;
DE = RURESIOy/2;

T = R125i05/2;

T H= HSiOs/2;

TE = RESiOs/2; and
Q = SiOu/2;

where R}, R?, R?, R8, R% and R12 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R%, R® and R0 are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; RS, R7, R are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RF; each R is
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscriptsa, b, ¢, d, e, f, g h, i, and j are either zero or positive subject to the
fol]owing]imitah'ons:a+b+c>1;b+e+h>1;c+f+i >I;b+te+h>c+{

+i;and whend+e+f+g+h+i+j=0,a+b+c=2
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12.  The composition of claim 11 where RE has the formula:

RIS R4

R85 H
| >WL
—C—C—Qn— Qm R

o]
RI7 b
where R1?, R14, R15, R16, R17 and R*8 are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R*® or R4 is

absent.

13.  The composition of claim 11 where RE is selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-9-decene.

14. The composition of claim 12 where R, R14, R15, R'6, R and Ri8are

hydrogen and m and n are zero.
15.  The composition of claim 13 where RF is 4-vinyl cyclohexene oxide.

16. The composition of claim 11 where R?, R2, R3, R, R? and R1? are
independently selected from the group consisting of methyl, ethy], sec-butyl,
tert-butyl, octyl, decyl, dodecy], cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-flucropropyl.
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17. The composition of claim 12 where R1,R?, R3, R8, R? and R12are
independently selected from the group consisting of methy), ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3 ,3-fluoropropyl.

18. The composition of claim 13 where R1,R2 R3, R8, R? and R12are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octy], decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

19. The composition of claim 14 where R?, R, R3, R8, R% and R12are
independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

20. The composition of claim 15 where R?,R? R3, R8, R? and R2are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety), steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecany}, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.
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21. A cosmetic composition comprising an aqueous emulsion where the
discontinuous phase comprises water and the continuous phase comprises a

composition comprising the reaction product of:
MaMHMEDJDH.DE; T,THRTEQ;
where

M = RIR?R35i0y/2;
MH = R{R%H SiO1/2;
ME = R6R7RESIO1/2;
D = R8RSiOz/2;

DH = RIHSIO;/2;
DE = RURESIO2/2;

T = R125i03/2;

T H=HSiO3/2;
TE = RESiO3/2; and
Q = SiOqy2;

where R}, R2, R3, R8, R? and R12 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R4, RS and R10 are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; Ré, R? , R" are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, e, f, g, h, i, and j are either zero or positive subject to the
following]imitaﬁons:a+b+c >L,bte+h>Lc+f+i>Lbtet+th>c+f

+j;andwhend+e+f+g+h+i+j=0,a+b+c=2
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22, The composition of claim 21 where RF has the formula:

Rt H R Ria
-—é—é—Qr—Om>%%Lw’
o |

RI7 Rie

where R13, R4, R15, R16, R17 and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R'® or R! is

absent.

23, The composition of claim 21 where RE is selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-9-decene.
24. The composition of claim 22 where R1%, RY, R15, R16, R17 and R® are
hydrogen and m and n are zero.

25.  The composition of claim 23 where RE is 4-vinyl cyclohexene oxide.

26.  The composition of claim 21 where R1, R? R3, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy], cety), stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl, C30+ and 3,3,3-fluoropropyl.
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27.  The composition of claim 22 where R, R% R? R, R® and R12 are
independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy), cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,58-trioxadecanyl, carboxymethyl, chloromethyl
and 3,3,3-flucropropyl.

28.  The composition of claim 23 where R?, R? R?, Ré, R? and R'2 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety], stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

29.  The composition of claim 24 where R1, R?, R? R8, R® and R'Z are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octy], decyl, dodecy], cetyl, steary, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

30.  The composition of claim 25 where R?, R?, R®, RS, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethy], butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.
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31. A cosmetic composition comprising a non-aqueous emulsion where the
discontinuous phase comprises a non-aqueous hydroxylic solvent and the
continuous phase comprises a composition comprising the reaction product

of:

MaMF,MEDaDHDE; Ty THATEQ
where

M = RIRZR35iO1/2;
MH = RERSH SiO1/2;
ME = RéR7RESIOy/2;
D = R8R%SiOz/2;

DH = RI0HSIOz/2;
DE = RURESiOy/2;

T = R¥%5i0s/2;

T H= HSiOs/2

TE = RESiOs/2; and
Q =SiOu/2;

where R1, R2, R?, R8, R? and R*? are independently monovalent Hydrocarbon
radicals having from one to sixty carbon atoms; R%, RS and R1¢ are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; R¢, R7, R1! are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, ¢, f, g, h, i, and j are either zero or positive subject to the
following limitations: a+b+c¢>1;b+ e+h>Lc+f+i>L,bte+h>c+f

+i;and whend+e+f+g+h+i +j=0,a+b+c=2
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32.  The composition of claim 31 where RE has the formula:

Rt H RIS R4
! >T%L
—C— C—Qmr— Qm o Ri3

5 Ri7 Ris

(85)

PCT/USOL/45475

where R13, R¥, R15, R16, R17 and R'8 are each independently selected from the

group of hydrogen and monovalent hydrocarbon radicals having from one to

sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from

10 one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from

one to sixty carbon atoms with the subscripts m and n independently zero or

one subject to the limitation that when Qm is trivalent one of R?? or Rl is

absent.

33.  The composition of claim 31 where RE is selected from the group

15 consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,

1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-9-decene.

34, The composition of claim 32 where R13, R4, R15, R16, RY7 and R18 are

hydrogen and m and n are zero.

20 35.  The composition of claim 33 where RE is 4-vinyl cyclohexene oxide.
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36. The composition of claim 31 where R, R?, R3, R$, R% and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl, chloromethyl,
30+ and 3,3 3-fluoropropyl.

37.  The composition of claim 32 where R1,R2 R3, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoe thy}, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

38. The composition of claim 33 where R?, R?, R?, R8, R? and R12 are
independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy}, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

39, The composition of claim 34 where R?, R, R?, R8, R® and Ri2 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

40. The composition of claim 35 where R}, R?, R3, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.
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41. A cosmetic composition comprising a non-aqueous emulsion where the
continuous phase comprises a non-aqueous hydroxylic solvent and the
discontinuous phase comprises a composition comprising the reaction

product of:

MaMHMEDJDH.DE; TeTHRTEQ;
where

M = RIRZR3SiOy/2;

MH = RIRSH SiOy/2;

ME = R6R7RESIOy /2

D = R8R9SiO/2;

DH = R10HSIOz/2;

DE = RURESIOy/2;

T = R125i0s/2;

T H=HSiOs/2;
TE = RESiOy/2; and
Q =SiOq2;

where R}, R?, R?, R8, R? and R12 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R4, R® and R10 are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; RS, R7, R are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, e, f, g, h,i,and j are either zero or positive subject to the
followmglimjtations:a+b+c>1;b+e+h>l;c+x’+i >1;b+e+h>c+f

+iandwhend+e+f+g+h+i+j=0a+b+c=2
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42, The composition of claim 41 where RE has the formula:

R'® H R1 RM
—C—C—Qur— Qm>Yo74Ru

R¥7 RI6

where R13, RM4, R15, R16, R and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qu is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R or R* is

absent.

43, The composition of claim 41 where RE is selected from the group
consisting of 4-viny] cyclohexene oxide, allyl glycidy] ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-9-decene.

44.  The composition of claim 42 where R12, R4, R15, R16, R and R are

hydrogen and m and n are zero.

45. The composition of claim 43 where RE is 4-vinyl cyclohexene oxide.
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46.  The composition of claim 41 where R, R?, R3, R8, R? and R*Z are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecany), carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl.

47.  The composition of claim 42 where R!,R?, R3 R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy], cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

48. The composition of claim 43 where R?, R? R3, R, R? and R12are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety], stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-flucropropyl.

49. The composition of claim 44 where R1,R2, R3, R8, R% and R12are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety], stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethy! and 3,3,3-fluoropropyl.

50. The composition of claim 45 where R?, R?, R?, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-flucropropyl.
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51.  The cosmetic composition of claim 1 wherein the cosmetic composition
is selected from the group consisting of deodorants, antiperspirants,
combination antiperspirant deodorants, shaving products, skin lotions,
moisturizers, toners, bath products, cleansing products, hair care products,
shampoos, conditioners, mousses, styling gels, hair sprays, hair dyes, hair
coloring products, hair bleaches, hair waving products, hair straighteners,
manicure products nail polish, nail polish remover, nail creams, nail lotions,
cuticle softeners, protective creams, sunscreen, insect repellent, anti-aging
products, color cosmetics, lipsticks, foundations, face powders, eye liners, eye
shadows, blushes, makeup, mascaras, personal care formulations where
silicone components have been conventionally added, and drug delivery
systems for topical application of medicinal compositions that are to be

applied to the skin.

52.  The cosmetic composition of claim 11 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail Jotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.
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53.  The cosmetic composition of claim 21 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail lotions, cuticle softeners, protective creams, sunscreen, insect repelient,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.

54.  The cosmetic composition of claim 31 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail Jotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.
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55.  The cosmetic composition of claim 41 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail lotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.

59

JP 2005-503348 A 2005.2.3



L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

(93)

uboobooboboobdooboooboooboaoadao

o
<
®
=
=
I
=)
S
<
I

S (57) Abstract: A composition comprising the reaction products of MMM DM DETTHTEQ, where M=RIRR3SiOyz;
g MP=RARH 8i0y; ME=RER'RESIO; o, D=RRISi0;; DH=RI®HsiOz; DE=RIIRESiO;; T=R12Si0s; TH=HsiOs; TE=RESiOsz;

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burean

(43) International Publication Date
21 November 2002 (21.11.2002)

PCT

{0 0 OO O

(10) International Publication Number

WO 2002/092048 A3

(51) Infernafional Patent Classification”:
7406, 7132, T2

AGLK 7/48,

(21) International Application Number:
PCT/US2001/045475

(22) International Filing Date: 31 October 2001 (31.10.2001)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
09/858.795 16 May 2001 (16.05.2001)  US

(71) Applicant: GENERAL ELECTRIC COMPANY
[USAUS]; 1 River Road, Schenectady, NY 12345 (US).

(72) Inventors: CHALYAWAT, Atchara; 4D Harwich Manor,
Ballston Lake, NY 12019 (US). 0’BRIEN, Michael, J.; 2
Mapleridge Avenue, Clifton Park, NY 12065 (US).

(74) Agents: WINTER, Catherine, J. et al.; General Electric
Company, 3135 Baston Turnpike W3C, Fairficld, CT 06431
s

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ,BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, Fl, GB, GD, GE, GH,
GM, HR, HU, ID, IL, TN, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
MX, MZ, NO, NZ, OM, PH, PL, PT, RO,RU, SD, SE, 5G,
S1, SK, SL, TJ, T™, TR, TT, TZ, UA, UG, UZ, VN, YU,
ZA,ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, 8D, SL, §Z, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TI, TM), Buropean
paent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL. PT, SE, TR), OAFI patent (BE, BI, CF,
CG, C1, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD,
TG).

Published:
—  with international search report

(88) Date of publication of the international search report:
26 February 2004

For two-letter cades and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: COSMETIC COMPOSITIONS USING POLYETHER SILOXANE COPOLYMER NETWORK COMPOSITIONS

and Q=

10,455 where the stoichiometric subscripts @, b, ¢, d, e, £, g, h, i, and j are either zero or positive. In a preferred embodiment

QO the reaction product of the present invention is a polyether siloxane copolymer network. In anofher preferred embodiment the
reaction product of the present invention is a polyefher siloxane copolymer network swollen with a volatile low molecular weight

=

O

silicon containing componnd.

JP 2005-503348 A 2005.2.3



(94)

uboobooboboobdooboooboooboaoadao

L T e T e T e T e T e T s T T T e T e T s T e T e T e T e T e T e T e T e B e R T e T e T e T e T e R e T e B e

O

{12) INTERRATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (BCT)

(19) World Intellectual Property Organization

i

International Bureau
(43) International Publication Date {10) International Publication Number
21 November 2002 (21.11.2002) PCT WO 02/092048 A2
(51) International Patent Classification’; AGIK 7/48, (81) Designated States fnational): AE, AG, AL, AM, AT, AU,
706, 7/32, 702 AZ,BA,BB,BG, BR, BY, BZ,CA, CH, CN, CO,CR, CU,
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH,
(21) Tnternational Application Number:  PCTAIS01/45475 GM, HR, HU, ID, IL, IY, IS, JP, KE, KG, KP, KR, KZ, LC,
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW,
(22) International Filing Date: 31 October 2001 (31.102001) MX, MZ,NO, NZ, OM, PH, PL, PT, RO, RU, 8D, SE, SG,
S, SK, SL, TJ, T™, TR, TT, TZ, UA, UG, UZ, VN, YU,
{25) Filing Languoage: English ZA, V.
{26) Publication Language: English  {84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, 8L, SZ, TZ, UG, ZW), Eurasian
(30) Priority Data: patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
09/858,795 16 May 2001 (16052001)  US patent (AT, BE, CH, C¥,, DE, DX, ES, Fl, FR, GB, GR, IE,
1T, LU, MC, NL. PT, SE, TR), OAFI patent (BF, BJ, CF,
(71) Applicant:  GENERAL ELECTRIC COMPANY '(r:g) €L €M, GA, GN, GQ, GW, ML, MR, NE, SN, TD,

[USAUS); 1 River Road, Schenectady, NY 12345 (US).
=== (72) Inventors: CHAIYAWAT, Atchara; 4D Harwich Manor, FPublished:

Balision Lake, NY 12019 (US). ®BRIEN, Michael, J.;2 —  Without infernational search report and o be republished
Mapleridge Avenue, Clifton Park, NY 12065 (US). wpon receipt of that repori

(74) Agents: WINTER, Catherine, J. el al.; General Electiic  For two-letter codes and other abbreviations, refer to the "Guid-

Company, 3135 Easton Tampike W3C, Fairfield, CT 06431 ance Notes on Codes and Abbreviations appearing at the begin-
Us). ning of each regular issue of the PCT Gazette.

450120088

60
[y

%l (54) Title: COSMETIC COMPOSITIONS USING POLYETHER SILOXANE COPOLYMER NETWORK COMPOSITIONS

oo (57) Abstract: A ising the reaction products of MM MEDDHDET,THTEQ Where M = RIRR?*SiOy/2;
V MH=R4RH Si0); ME=] R°R7RESIO 125 DERERISIOs; DH=RPHsiO0 5 DF=RVRESHOY2; T=R™281030; TH = HsiOyyp; TP=RESiOx5
& and Q=5iO4; where R, R?, R?, R, R?, and R“ mdical having from one to sixty
8: carbon atoms; R¥, R* and R‘° d d 1 yd radicals having from one to sixty carbon atoms or
: hydmgen RS, R’ md RV @ei lent hyds 'bon radicals baving forrn one sixty carbor atoms or RE; each RE is

d radical ining one or more oxirane moieties having form one to sixty carbon atoms;

N the slmchmmemc subscripis 4, b, ¢, d, ¢, T, g, b, §, and ] am either zero or positive subject to the following limitations a+b+c¢> 1;

b+e+holie+f+I>Lbte+h>c+f+1 and whend +e +f+g+h+1+j 0,a+b + ¢ = L. In a preferred embadiment the

reaction product of the present invention is a polyether siloxane copalymer network. In another preferred embodiment the reaction

ymducl of the present invention is a polyether siloxane copolymer netwark swollen with a volatile Jow molecular weight silicon
These are useful for a variery of personal care compositions.
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COSMETIC COMPOSITIONS USING POLYETHER SILOXANE

COPOLYMER NETWORK COMPOSITIONS

FIELD OF THE INVENTION

The present invention relates to silicone compositions, more
particularly to compositions comprising a silicone polymer network

comprising crass-links derived from epoxide or oxirane moieites.
BACKGRQUND OF THE INVENTION

The personal care industry thrives on being able to deliver multiple
performance products based on mixtures of several components, with each
having performance characteristics important to or desirable in the final
formulation. One desirable characteristic is the ability to provide a sitky
initial feel deived from low molecular weight silicones, such as for example,
octamethylcyclotetrasilioxane or decamethylcyclopentasiloxane, in the
formulation while maintaining a high, but shear-thinnable viscosity. While
these Jow molecular weight silicones provide the desired feel characteristics,
they are also low viscosity, highly flowable liquids. Thus they are not easily
held in a formulation, preferring rather to separate and flow out of a given
container or flow uncontrollably across the skin when used in a specific
application. Further, it desirable to achieve an initial silky feel while
providing a smooth, low-residue feel upon dry-down. Polymeric silicone gels
prepared in volatile silicone have been found to deliver desirable initial feel of
volatile, low viscosity silicones to formulations while at the same time
provide high viscosity and a smooth silky feel on dry-down, see for example,
US Patent Nos.5,760,116, 5,493,041 and 4,987,169

Such polymeric silicone gels have typically been made by the
hydrosilylation reaction, which requires the use of both SiH functional groups

1

Pa
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and terminal olefinic groups to form crosslinked siloxane polymers. Thus
only siloxane structures that can incorporate silylhydride groups and
optionally, vinyl functional siloxane groups, can be utilized in making these
materials. Further this method of generating crosslinked siloxane polymers
limits the range of desirable organofunctional groups that may be .
incorporated into the polymeric structure to create additional performance
advantages in complex formulations. Thus attempts to include
organofunctional groups into the crosslinked siloxane polymer include

unsaturated organic groups compatible with the hydrosilylaton reaction.
SUMMARY OF THE INVENTION
A cosmetic composition comprising the reaction products of

M.MPpMED4DH, DY Ty THRTEQ;

where

M = RIRZRIBiO1 2

MH = RORSH SiOy/2;

ME = RSR?RESIOy/2;

D = R8R#Si0z22;

DH = RIHSIOx/2;

DE = RMRESIOy/2;

T = R28i03/2;

T H= HSiOsp;

TE = RESiO3/2; and

Q=502

where R1, R?, R3, R8, R? and R1? are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R¢, R® and R0 are

independently monovalent hydrocarbon radicals having from one to sixty

rarbon atoms or hydrogen; Ré, B? , RY are independently monovalent

2



O

L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

20

25

WO 02/0932048

7))

PCT/US01/45475

hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis

independently a manovalent hydrocarbon radical containing one or more

oxirane moieties having from one to sixty carbon atoms; the stoichiometric

subscripts g, b, ¢, d, &, f, g b, i, and j are either zero or positive subject to the
following limjtations:a+b+c>Lb+e+h>Lc+f+i>Lbre+h>c+f

+iandwhend+e+f+g+h+i+j=0,a+b+c=2 Inapreferred

embodiment the reaction product of the present invention is a polyether

siloxane copolymer network. In another preferred embadiment the reaction

product of the present invention is a polyether siloxane copolymer network

swollen with a volatile low molecular weight silicon containing compound.

‘These compositions are useful for a variety of personal care compositions.

DETAILED DESCRIPTION OF THE INVENTION

The compositions of the present invention comprise the reaction

products of an epoxy functional hydrido siloxane molecule having the

following formula:

MMHLMEDgDHeDE; Ty THATEQ
where

M = RIRR¥GiCy/2;
MH = R4RSH SiOy/2;
ME = R6R7RESIQy/2;
D = RER%SiO02/2

DB = RWHSIOy2;
DE = RUREGIOy/2;

T = R2SiOq/2;

TH= I;lSiOg,/z;

TE = RESiOs/2; and
Q=SiOy2;

JP 2005-503348 A 2005.2.3
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where R}, R?, R3, R8, R? and R? are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R, R® and R are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; Ré, R?, Rt are independently monovalent
hydracarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, e, £, g, h, 1, and j are either zero or positive subject to the
following limitations: a +b+¢>1;b+e+h>TLc+f+i > b+e+h>c+f

+jandwhend+e+f+g+h+i+j=0,a+b+tc=2

One method of producing the composition of the present invention is

to react a molecule having the following formula:
M;MPyDaDHe TgTHQ;

wherein the definitions and relationships are as later defined (and also
consistent with those defined above) under hydrosilylation conditions with
an olefinically unsaturated molecule containing one or more oxirane mojeties
under conditions of stoichiometry where the molar quantity of oxirane isless
than the molar quantity of silyl hydride. As used herein the phrase "an
olefinically unsaturated molecule containing one or more oxirane moijeties"
means a molecule possessing one or more interior, pendant or terminal
carbon carbon double bonds simultaneously with one or more interior,
pendant or teyminal three membered oxygen containing heterocyclic rings
(chemically the phrase “three membered oxygen containing heterocyclic ring"
is used herein interchangeably with the oxirane or epoxide structures). The

simplest chemical structure exemplified by such a definition is:
H

= I —CH
H,C CH—C\ CHa

JP 2005-503348 A 2005.2.3
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but also includes alicyclic structures exemplified by:

O
H,C =CH—(CH, )k—g

Where the subscript k may be zero or a positive integer, more preferably a
positive integer ranging generally from 0 to about 10. It should be noted that
both exemplified structures are terminal in both the olefinic moiety and the

oxirane (epoxide) moiety. A more general chemical structure is:

Ris R
B e

—_— o]
™~
R"/ RI6

where RI13, R14, R, R16, RV and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carben atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R13 ox R* is
absent and where R and R may be either cis- or trans- to each other.

JP 2005-503348 A 2005.2.3
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Thus one possible synthetic pathway to prepare the reaction products of the

present invention is as follows:

Ri R
RIS >§7L
R
N ATy

MMPyDsDHe TgTHRQ); + o reacting under hydrosilylation conditions to yield
MMHMEDaDHDET THA TEQ; when the stoichiometric coefficient, o is less
than the sum of b' + e'+ h". Tt should be noted that the stoichiometric
coefficients b, e, and h define the quantity of hydride bearing species MH, DH
and TH in both reactant and product and are related one to other in that
fashion but because some of the hydride bearing functions have reacted with
an olefinically unsaturated molecule containing one or more oxirane moieties
the following relationships must necessarily obtain: b’ +e'+h'>b +e+hand
bic+e+f+h +i=b'+e+h'. Itistobe noted that acetylene analogs of
the olefinically unsaturated oxirane containing molecules will produce similar
species that will react to form similar products. Thus as used herein the
phrase an olefinically unsaturated molecule containing one or more oxirane
moieties is intended to also include an acetylenically unsaturated molecule

containing one or more oxirane moieties. The phrase "an acetylenically

Ris Ri4
R! >WLR’3
\c= o Qr—Qm™ \4
~
R”/ RI6

unsaturated molecule containing one or more oxirane moieties” means a
molecule possessing one or more interior, pendant or terminal carbon carbon

triple bonds simultaneously with one or more interior, pendant or terminal

6
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three membered oxygen containing heterocydlic rings (chemically the phrase
"three membered oxygen containing heterocyclic ring" is used herein
interchangeably with the oxirane or epoxide structures). When the epoxide

compound is an olefinic epoxide, 2 specific example being:

R1s H R% R4
then RE as a substituent, becomes —(lj-— CI-—Qn— Qm>T7LR’ 3

o]

R L

with all the definitions consistent with those as previously defined. When the

10 epoxide is an acetylenic epoxide, a specific example being:

RIS R4
Rls—CEC—Qn—-Qmj N/ TR

[e]

then RE as a substituent, becomes either:

R1® RM
>§ 7LR13

Rig Qrr— Qm
15 ~, (o]
Ct
7=
or
— RSWLR
RI3
~ _Q Qm g
C=C_
rd H
20 R
7
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with all the definitions consistent with those as previously defined.

The silyl hydride bearing precursor malecule, MaMHyDaDBe TgTHnQ;,
can be prepared by a variety of techniques known in the art. Epoxy
substituted siloxanes are prepared in the normal manner through the use of a
hydrosilylation reaction to attach a vinyl or allyl substituted epoxide onto an
SiH bearing siloxane. SiH containing siloxanes are well known in the art and
can be linear, branched, or cydlic in structure. Examples of useful vinyl or
allyl substituted epoxides include 4-viny! cyclohexene oxide, allyl glycidyl
ether, limonene oxide, 1,2-epoxy-5—hexene, 1,2-epoxy-7-actene, norbomadiene
monoepoxide and 1,2-epoxy-9-decene. Precious metal catalysts suitable for
making epoxy siloxanes are also well known in the art and comprise
complexes of thodium, rutheninm, palladium, osmium, iridium and /or

platinum.

Many types of plaﬁnum cafalysts for this SiH olefin ad dition reaction
(hydrasilation or hydrosilylation) are known and such platinum catalysts may
be used for the reaction in the present instance. When optical clarity is
required the preferred platinum catalysts are those platimum compound
catalysts that are soluble in the reaction mixture. The platinam compound
can be selected from those having the formula (PtClaOlefin) and
H(PtCl3Qlefin) as described in U.S. patent number 3,159,601, hereby
incorporated by reference. A further platinum containing material usable in
the compositions of the present invention is the cyclopropane complex of
platinum chloride described in U.S. patent number 3,159,662 hereby
incorporated by reference. Further the platinum containing material can be a
complex formed from chloroplatinic acid with up to 2 moles per gram of
platinum of a member selected from the class consisting of alcohols, ethers, .
aldehydes and mixtures of the above as described in U.S. patent nun;ber

3,220,972 hereby incorporated by reference. The catalysts preferred for use

8
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are described in U. S. Patents numbers 3,715,334; 3,775,452; and 3,814,730 to

Karstedt. Additional background concerning the art may be found at]. L.

Spier, "Homogeneous Catalysis of Hydrosilation by Transition Metals, in

Advances in Organometallic Chemistry, volume 17, pages 407 through 447,

E.G.A. Stone and R. West editors, published by the Academic Press (New

York, 1979). Persons skilled in the art can easily determine an effective

amount of platinum catalyst. Generally, an effective amount ranges from

about 0.1 to 50 parts per million of the total organopolysiloxane composition.

The reaction product of MaMHsMEDaDHDET T TEQ;
produces a polymer network, believed to be a polyether siloxane copolymer
network (or alternativeley a siloxane polyether copolymer network). As used
herein, the terminology "network" means a three dimensionally extending
structure comprising interconnected polyether siloxane copolymer chains.
Preferably, fluid is contained within interstices of the network. The term
"interstices" is used herein in reference to a network to denote spaces within
the network, that is, spaces between the polyether siloxane copolymer chains
of the network. As used herein in the context of the polyether siloxane
copolymer network, the term polyether is intended to include the reaction
product of twa or more epoxide moieties to form one or more ether linkages

that form a cross link between siloxane chains or mojeties.

In one preferred embodiment, the polyether siloxane copolymer
network is a crosslinked network that is insoluble in the fluid component of
the silicone composition of the present invention, but that is capable of being
swollen by the fluid. The amount of crosslinking present in the crosslinked
network may be characterized with respect to the degree of swelling exhibited
by the network in the fluid. In another preferred embodiment, the
crosslinked structure of the network is effective to allow the network to be

swollen by a low molecular weight silicone fluid, such as, for example,

9
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decamethylcyclopentasiloxane, from its original volume to a swollen volume
that is a factor of from 1.01 to 5000, more preferably from 2 to 1000, and even
more preferably from 5 to 500, times its original volume. The original volume
of the network can be determined, for example, by extracting or evaporating
all of the fluid component from the silicone composition of the present
invention to leave the original volume, that is, the volume of the polyer.her

siloxane copolymer network in the absence of the fluid.

As used herein the terminology "hydracarbon radical" includes acyclic
hydrocarbon radicals, alicyclic hydrocarbon radicals and aromatic
hydrocarbon radicals.

As used herein in reference to a hydrocarbon radical, the term
"monovalent" means that the radical is capable of forming one covalent bond
per radical, the term "divalent” means that the radical is capable of forming
two covalent bonds per radical and the term "trivalent” means that the radical
is capable of forming three covalent bonds per radical Generally, a
monovalent radical can be represented as having been derived from a
saturated hydrocarbon compm;nd by conceptual removal of one hydrogen
atom from the compound, a divalent radical can be represented as having
been derived from a saturated hydrocarbon compound by conceptwal
removal of two hydrogen atoms from the compound and a trivalent radical
can be represented as having been derived from a saturated hydrocarbon
compound by conceptual removal of three hydrogen atoms from the
compound. For example, an ethyl radical, thatis, a - CHoCHs radical, is a
monovalent radical; a dimethylene radical, that is, a - (CHg)z - radical, is a

divalentradical and an ethanetriyl radical, that is,

10
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CHCH2 —

radical, is a trivalent radical, each of which can be represented as having been
derived by conceptual removal of one or more hydrogen atoms from the

saturated hydrocarbon ethane.

As used herein, the terminology “acyclic hydrocarbon radical” means a
straight chain or branched hydrocarbon radical, preferably containing from 1
to 60 carbon atoms per radical, which may be saturated or unsaturated and
which may be optionally substituted or interrupted with one or more atoms
or functional groups, such as, for example, carboxyl, cyano, hydroxy, halo and
oxy. Aslong as these functional groups do not interfere with the cationic cure
mechanism of the epoxide or oxirane moiety, suitable monovalent acyclic
hydracarbon radicals may include, for example, alky}, alkenyl, alkynyl,
hydroxyalkyl, cyancalkyl, carboxyalkyl, al]qﬂoxy, oxaalkyl,
alkylcarbonyloxaalkylene, carboxamide and haloalkyl, such as, for example,
methyl, ethyl, sec-butyl, tert-butyl, octyl, decyl, dodecyl, cetyl, steary),
etheny), propeny], butyny], hydroxypropyl, cyanoethyl, butoxy, 2,5,8-
trioxadecanyl, carboxymethyl, chloramethyl and 3,3 3-fluoropropyl. Suitable
divalent acyclic hydrocarbon radicals include, for example, linear o ‘branched
alkylene radicals, such as, for example, methylene, dimethylene, trimethylene,
decamethylene, ethylethylene, 2-methyltrimethylene, 2,2-
dimethyltrimethylene and linear or branched oxalkylene radicals such as, for
example, methyleneoxypropylene. Suitable trivalent acyclic hydrocarbon
radicalsinclude, for example, alkanetriyl radicals, such as, for example, 1,1,2-

1
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ethanetriyl, 1,2,4-butanetriy), 1,2,8-octanetriyl, 1,2,4-cyclohexanetriyl and
oxaalkanetriyl radicals such as, for example, 1,2,6-triyl-4-oxahexane.

As used herein the term "alkyl" means a saturated straight or branched
monovalent hydrocarbon radical. In a preferred embodiment, monovalent
alkyl groups are selected from linear or branched alkyl groups containing
fram 1 to 60 carbons per group, such as, far example, methyl, ethyl, propyl,
iso-propyl, n-butyl, iso-buty), sec-butyl, tert-butyl, pentyl, hexyl, heptyl,
decyl, dodecyl.

As used herein the term "alkenyl" means a straight or branched
monovalent terminally unsaturated hydrocarbon radical, preferably
containing from 2 to 10 carbon atoms per radical, such as, for example,

ethenyl, 2-propeny], 3-butenyl, 5-hexenyl, 7-octenyl and ethenylphenyl.

As used herein, the terminology “alicyclic hydrocarbon radical” means

a radical containing one or more saturated hydrocarbon rings, preferably
containing from 4 to 12 carbon atoms per ring, per radical which may
optionally be substituied on one or more of the rings with one or more alkyl
radicals, each preferably containing from 2 ta 6 carbon atoms per alkyl
radical, halo radicals or other functional groups and which, in the case of a
monovalent alicyclic hydrocarbon radical containing two or more rings, may
be fused rings. Suitable monovalent alicyclic hydrocarbon radicals include,
for example, cyclohexyl and cyclooctyl. Suitable divalent hydrocarbon

- radicals include, saturated or unsaturated divalent monocyclic hydrocarbon
radicals, such as, for example, 1,4-cyclohexylene. Suitable trivalent alicyclic
hydrocarbon radicals include, for example, cycioalkanetriyl radicals such as,
for example, 1-dimethylene-2, 4-cyclohexylene, I-methylethylene-3-methyl-
3,4-cyclohexylene.

12
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As used herein, the terminology “aromatic hydrocarbon radical”
means a hydrocarbon radical containing one or more aromatic rings per
radical, which may, optionally, be substituted on the aromatic rings with one
or more alkyl radicals, each preferably containing from 2 to 6 carbon atoms
per alkyl radical, halo radicals or other functional groups and which, in the
case of a monovalent aromatic hydrocarbon radical containing two or more
rings, may be fused rings. Suitable monovalent aromatic hydrocarbon radicals
include, for example, pheny), talyl, 2,4,6-trimethylphenyl, 1,2-
isopropylmethylphenyl, 1-pentalenyl, naphthyl, anthry], eugenol and
allylphenol as well as aralkyl radicals such ag, for example, 2-phenylethyl
Suitable divalent aromatic hydrocarbon radicals include, for example,
divalent monocydlic arenes such as, for example, 1,2-phenylene, 1,4~
phenylene, 4-methyl-1,2-phenylene, phenylmethylene. Suitable trivalent
aromatic hydrocarbon radicals include, for example, trivalent monocyclic

arenes such as, for example, 1-trimethylene-3,5-phenylene.

In a preferred embodiment, the epoxy functional organosiloxane
compound is reacted by polymerizing the epoxy functional organosiloxane
compound under cationic polymerization conditions and, preferably, in the
presence of a fluid, preferably a volatile siloxane fluid. In one embaodiment,
the epoxy functional organosiloxane compound is polymerized in the
presence of a fluid to directly form the silicone compasition of the present
invention. In another embodiment, the epoxy functional organosiloxane
compound is polymerized in the presence of a first fluid or fluid mixture to
form a polyether siloxane copolymer network, and then the network so
formed is subsequently swollen with a second fluid or fluid mixture to form
the silicone composition of the present invention. The second fluid or fluid
mixture may be the same as or different from the first fluid mixture. The first

solvent may, optionally, be removed from the polymerized network by, for

3
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example, evaporation, prior to addition of the second fluid. As a further
alternative, the epoxy functional organosiloxane compound is polymerized in
the absence of a fluid to form a polyether siloxane copolymer network and the
network is subsequently swollen with a fluid or mixture of fluids to form the
silicone compaesition of the present invention. In another embodiment, the
polymerization of the epoxy functional organosiloxane is conducted with a
sufficient amount of excess hydridosiloxane functionality such that there is
residual hydride remaining after polymerization that may be subsequently
reacted under conditions suitable for hydrosilylation with one or more
alkeny] functional compounds. This is especially advantageous in cases
where the alkenyl functional compounds can act as inhibitors of cationic cure.
Such alkenyl compounds are those that contain a functionality that can act as
an inhibitor of the cationic cure mechanism, e.g. a base. In another
embodiment, a small amount of a concentrated hydridosiloxane ar
hydridosilane compound is added in order to increase the rate of

polymerization.

Cationic polymerization conditions can be generated by addition of an
acid catalyst capable of polymerizing an epoxy group such as, for example, by
addition of onium salt generated acids and certain metal salts, such as, for
example, aluminum trichloride and ferric chloride, which act as Lewis acids
or by addition of [anthanide Iriflates, see PCT Int. Appl. WO 0008,087. Acid
catalyzed polymerization of epoxides is a well known method of forming
organic polymers and has been applied to epoxy-functional siloxane
compounds in order to form siloxane polyalkyleneoxide black copolymers for
use in a variety of applications as, for example, release coatings on paper, see,
for example, USS. Patent No.4,279,717, and in conjunction with organic
materials to form coatings and modified plastic compositions, see for
example, US, Patent Nos. 5,354,796 and 5,663,752. One precautionary note

14
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must be observed, that is if the cationic polymerization is conducted in the
presence of cyclic siloxanes, e.g. Ds, D or Ds and the like, the strength of the
acid catalysis employed must be such that cationic polymerization of the
epoxide moiety occurs but polymerization of the cyclic siloxane does not

oaccur to any appreciable extent.

In a preferred embodiment, the epoxy functional organosiloxane
compound is polymerized under cationic cure conditions generated through
the interaction with platinum and an SiH-containing compound. This
epoxide polymerization reaction route is described in US. Patent No.
5,128,431 and by ].V. Crivello and N. Fan, [. Polymer Sci,, Part A: Palymer
Chemistry, pp-1853-1863 (1997). In this embodiment, the reaction kinetics

_appear to be dependent upon the presence of trace quantities of molecular
oxygen.

The polyether siloxane copolymer network compositions of the present

invention produce a cross linked structure that px a certain t of
steric hindrance by reason of the cross links. This steric hindrance tends to
prevent the reaction from going ta completion even at long reaction times and
thus a certain amount of residual functionality may remain. This residual
functionality pravides the ability to incorporate other functionality into the
polyether siloxane copolymer network by reaction with functionalized
molecules that are not as sterically constrained as the polyether siloxane
copolymer network or it must be chemically inactivated, One reason the
residuel functionality might desirably be chemically inactivated is that in the
processing of these materials as a polyether siloxane copolymer network
swollen with a low molecular weight siloxane compound (or alternatively,
low molecular weight silicone fluid), usually D3, D4, Ds, D or MDYy TM!' as
later defined, is that processing under conditions of high shear tends to

distupt the network reducing the level of steric hindrance and thus could
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enable further cross linking reactions to occur because of the chemically
exposed residual functionality. Post-cure cross linking is known to occur in
addition polymerized silicones where the addition polymerization occurs via
hydrosilylation. These materials are prepared by first hydrosilylation of a
silyl hydride with an olefinic or acetylenic oxirane or epaxide compound.
Thus a noble metal hydrosilylation catalyst will be present in the reaction
mixture or within the interstices of the polyether siloxane copolymer network.
This catalyst may be used to further polymerize the oxirane or epoxide moiety
(moieties) incorporated in the reaction product producing the palyether
silaxane copolymer network(s) of the present invention. The residual
functionality remaining by design, i.e. by use of sub-stoichiometric quantities,
or by reason of steric inhibition of reaction completion may be further reacted
as taught herein or newtralized or inhibited. US patents 5,977,280 and
5,929,164, both herein incorporated by reference, teach such neutralization of
hydrosilylation catalysts by treatment with strong noble metal complexing
Jigands, for example phosphines, amines and organic sulfur compounds such
as organic sulfides and thiols. Eowever, some of these strongly complexing
ligands, while deactivating a noble metal hydrosilylation catalyst are toxic
and thus their use must be avoided in some applications, e.g. personal care
applications. Thus sulfur containing amino acid esters are strong noble metal
complexing ligands and methionine methy] ester, methionine ethyl ester,
cysteine methyl ester, cysteine ethyl ester and cysteine dimethyl ester have
been preferred for such noble metal deactivation. It should be noted that
naturally occuring proteins containing disulfide linkages that are easily
disrupted may also be used to deactivate the noble metal catalysts employed,
e.g. egg yolks and the like. Sulfur containing amino acid amides,
polypeptides and the like may also function similarly to deactivate noble
metal hydrosilylation catalysts. '

16
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The methad of polymer synthesis provides for incorporation of a wide
range of organofunctional groups into the copolymeric structure. Thus, the
inclusion of other organofunctional groups, such as, for example, organic
epoxides, epoxysiloxanes, terminally unsaturated organic and alkenylsiloxane

compounds can be used to modify the resulting copolymers.

In an alternative embodiment, the organofunctional groups are
introduced to the network during polymerization of the epoxyfunctional
organosiloxane by including organofunctional compounds to the reaction
mixture which are copolymerizable with the epoxy functional organosiloxane

under the chosen polymerization reaction conditions.

In one embodiment, polymerization of the epoxy functional
organosiloxane is conducted in the presence of one or more arganic epoxide
compounds which are copolymerizable with epoxy functjonal hydrido
siloxanes under the polymerization conditions to form mixed
polyalkyleneoxide units. The additional organic epoxide compounds may
contain different substituents to further modify the resulting copolymer.
Suitable organic epoxide compounds include, for example, ethylene oxide,
propylene oxide, butylene oxide, cyclohexene oxide, glycidol and epoxide

oils suchas for example epoxidized soybean oil.

In another embodiment, the polymerization of the epoxy functional
organesiloxane is conducted in the presence of one or more hydroxyl
functional compounds which are copolymerizable with epoxy functional
hydrido siloxanes under the polymerization conditions to modify the product
copolymer. Suitable hydroxyl functional compounds include, for example,
water, hydroxy-stopped polyethers, organic alcohols, including organic diols,
carbinol functional siloxanes and hydroxy functional organopolysiloxane

polymers, including polyethersiloxane copolymers.
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In another embodiment, the polymerization of the epoxy functional
organosiloxane is conducted in the presence one or more alkenyl functional
compounds which are copolymerizable with epoxy functional hydrido
siloxanes under the polymerization conditions to modify the product
copolymer. Suitable alkeny functional compounds include alkenyl functional
organic compounds, such as, for example, hexadiene, and alkeny} functional
silicone compounds, such as for example, viny! polydimethylsiloxanes. For
example, an alkenyl-functional compound may conveniently be added via
hydrosilylation in those embodiments in which the cationic reaction
conditions for reacting the epoxide groups are generated using platinum and

a hydrido-substituted siloxane, as described abave.

The silicone composition may be further processed under low to high
shear to adjust the viscosity and sensory feel of the composition. This may be
achieved, for example, by subjecting the composition o a moderate to high
shearing force. High shear may be applied using, for example, a Sonolator
apparatus, a Gaulin Homogenizer or a Micro Fluidizer apparatus. Optionally,
one or more fluids may be added to the silicone composition prior to the

shearing.

In a preferred embodiment, the silicone compaosition of the present
invention is a solid, typically having a creamy consistency, wherein the
copolymer network acts as a means for gelling the fluid to reversibly impart
characteristics of a solid to the fluid. At rest, the silicone composition exhibits
the properties of a solid gel material. The silicone composition of the present
invention exhibits high stability and resistance to syneresis, that is, the
composition exhibits little or no tendency for fluid to flow from the
composition and imparts high stability and syneresis resistance to personal
care compositions which include the silicone composition as 2 component.

The high stability and syneresis resistance persists with prolonged aging of

18
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such silicone compositions and personal care compositions. However, fluid
may be released from the network by subjecting the silicone composition to a
shearing force, such as, for example, by rubbing the composition between
one's fingers, to provide improved sensory feel characteristic of the fluid

component of the silicone material.

Fluids suitable for use as the fluid component of the composition of the
present invention are those compounds or mixtures of two or more
compounds that are in the liquid state at or near room temperature, for
example, from about 20°C about 50°C, and about one atmosphere pressure,
and include, for example, silicone fluids, hydrocarbon fluids, esters, alcohols,
fatty alcohols, glycols and organic oils. In a preferred embodiment, the fluid
component of the composition of the present invention exhibits a viscosity of
below about 1,000 cSt, preferably below about 500 cSt, more preferably below
about 250 ¢St, and most preferably below 100 cSt, at 25 oC.

In a preferred embodiment, the fluid component of the present
invention comprises an emollient compound. Suitable emollient compound
include any fluid that provides emollient properties, that is, that when
applied to skin, tend to remain on the surface of the skin or in the stratum
comeurm layer of the skin to act as lubricants, reduce flaking and to imprave
the appearance of the skin. Emollient compound are generically known and
indude, for example, hydrocarbons, such as for example, iscdodecane,
isohexadecane and hydrogenated polyisobutene, organic waxes, such as for
example, jojoba, silicone fluids, such as, for example, cyclopentasiloxane,
dimethicone and bis-phenylpropyl dimethicone, esters, such as, for example,
octyldodecyl neopentanaate and oleyl cleate, as well as fatty acids and

alcohols, such as for example, oleyl alcohol and isomyristy} alcohol.
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In a highly preferred embodiment, the fluid component of the present
invention comprises a silicone fluid, more preferably a silicone fluid that
eschibits emnollient properties, preferably a low molecular weight silicone fluid
or alternatively a Jow molecular weight siloxane compound. Suitable silicone
fluids include, for example, cyclic silicones of the formula Dy, wherein D, R®
and R? are as previously defined, preferably with R? and R® chosen from the
group consisting of monovalent one to six carbon atom monovalent
hydrocarbon radicals, more preferably methy), and r is an integer wherein 3 <
1 <12, such as, for example, hexamethylcyclotrisiloxane (“D3”),
actamethylcydotetrasiloxane (“D4"), decamethylcyclopentasiloxane (“Ds"),
and dodecamethylcyclohexasiloxane (“Ds") as well as linear or branched

organopolysiloxanes having the formula:
MDY T M
wherein:
M is R¥%SiO0y/2;
T is R¥:5i0x/z
T'is RA1SiOs/2

R, R® and R2 are each independently alkyl, aryl or aralky] containing from

one to sixty carbon atoms;

q and s are each independently integers from 0 to 300, preferably from 0 to
100, more preferably from 0 to 50, and most preferably from 0 to 20.

In a preferred embodiment, the silicone composition of the present
invention comprises, per 100 parts by weight ("pbw") of the silicone
composition, from 0.1 to 99 pbw, more preferably from 0.5 pbw to 30 pbw and
still more preferably from 1 to 15 pbw of the polyether siloxane copolymer
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network and from 1 pbw to 99.9 phw, more preferably from 70 pbw t099.5
pbw, and still more preferably from 85 pbw to 99 pbw of the fluid.

The polyether siloxane copolymer network compasitions of the present
invention may be utilized as prepared or as the silicone component in
emulsions. As is generally known, emulsions comprise at least two
immiscible phases one of which is continuous and the other which is
discontinuous. Further emulsions may be liquids with varying viscosities or
solids. Additionally the particle size of the emulsions may be render them
microemulsions and when sufficiently small microemulsions may be
transparent. Further it is also possible to prepare emulsions of emulsians and

these are generally known as multiple emulsions. These emulsions may be:

1) aqueous emulsions where the discontinueus phase comprises water and
the continuous phase comprises the polyether siloxane copolymer

network of the present invention;

2) aqueous emulsions where the continuous phase comprises the palyether

=

siloxane copolymer network of the present invention and the

discontinuous phase comprises water;

3) non-agueous emulsions where the discontinuous phase comprises a non-

=

aqueous hydroxylic solvent and the continuous phase comprises the

polyether siloxane copolymer network of the present invention; and

4) non-aquecus emulsions where the continuous phase comprises a norr
aqueous hydroxylic organic solvent and the discontinuous phase
comprises the polyether siloxane copolymer network of the present

invention.

Non-aqueous emulsions comprising a silicone phase are described in

US patent 6,060,546 and co-pending application US Ser. No. 09/033,788 filed

a
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March 3,1998 the disclosures of which are herewith and hereby specifically

incorporated by reference.

As used herein the term “non-aqueous hydroxylic organic compound”
means hydroxyl containing organic compounds exemplified by alcohols,
glycols, polyhydric alcohols and polymeric glycols and mixtures thereof that
are liquid at room temperature, e.g. about 25 °C, and about one atmosphere
pressure. The non-aqueous organic hydroxylic solvents are selected from the
group consisting of hydroxyl containing organic compounds comprising
alcohols, glycols, polyhydric alcohols and polymeric glycols and mixtures
thereof that are liguid at room temperature, e.g. about 25 °C, and about one
atmosphere pressure. Preferably the non-aqueous hydroxylic organic solvent
is selected from the group consisting of ethylene glycol, ethanol, propyl
alcohol, iso-propyl alcohol, propylene glycol, dipropylene glycol, tripropylene
glycol, butylene glycol, iso-tutylene glycol, methyl propane dio}, glycerin,
sorbitol, polyethylene glycol, polypropylene glycol mono alky! ethers,
polyoxyalkylene copolymers and mixtures thereof.

Once the desired form is attained whether as a silicone only phase, an
anhydrous mixture comprising the silicone phase, a hydrous mixture
comprising the silicone phase, a water-in-oil emulsion, an cil-in-water
emulsion, or either of the two non-aqueous emulsions or variations thereon,
the resulting material is usually a high viscosity cream with good feel
characteristics, and high absorbance of volatile siloxanes. It is capable of being
blended into formulations for hair care, skin care, antiperspirants, sunscreens,
cosmetics, color cosmetics, insect repellants, vitamin and hormone carriers,

fragrance carriers and the like.

The personal care applications where the polyether siloxane copolymer

network of the present invention and the silicone compositions dexived

2
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therefrom of the present invention may be employed include, but are not
limited to, deodorants, antiperspirants, antiperspirant/ deodorants, shaving
products, skin lotions, moisturizers, toners, bath products, cleansing
products, hair care products such as shampoos, conditioners, mousses, styling
gels, hair sprays, hair dyes, hair color products, hair bleaches, waving
products, hair straighteners, manicure products such as nail polish, nail
polish remaver, nails creams and lotions, cuticle softeners, protective creams
such as sunscreen, insect repellent and anti-aging products, color cosmetics
such as lipsticks, foundations, face powders, eye liners, eye shadows, blushes,
makeup, mascaras and other personal care formulations where silicone
components have been conventionally added, as well as drug delivery
systems for topical application of medicina] compositions that are to be

applied to the skin.

In a preferred embodiment, the personal care composition of the
present invention further comprises one or more personal care ingredients.
Suitable personal care ingredients include, for example, emollients,
moisturizers, humectants, pigments, induding pearlescent pigments such as,
for example, bismuth axychloride and titanium dioxide coated mica,
colorants, fragrances, biocides, preservatives, aﬁﬁoxidants, anti-microbial
agents, anti-fungal agents, antiperspirant agents, exfoliants, hormones,
enzymes, medicinal compounds, vitamins, salts, electrolytes, alcohols,
polyals, absorbing agents for ultraviolet radiation, botanical extracts,
surfactants, silicone oils, organic oils, waxes, film formers, thickening agents
such as, for example, fumed silica or hydrated silica, particulate fillers, such
as for example, talc, kaolin, starch, modified starch, mica, nylon, clays, such

as, for example, bentonite and organo-modified clays.

Suitable personal care compositions are made by combining, ina

manner known in the art, such as, for example, by mixing, one or more of the

<)
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above components with the polyether siloxane copolymer network,
preferably in the form of the silicone composition of the present invention.
Suitable personal care compositions may be in the form of a single phase or in
the form of an emulsion, inclhuding oil-in-water, water-in-oil and anhydrous
emulsions where the silicone phase may be either the discontinuous phase or
the continuous phase, as well as multiple emulsions, such as, for example, oil-

in water-in-oil emulsions and water-in-oil-in water-emulsions.

In ane useful embodiment, an antiperspirant composition comprises
the polyether siloxane copolymer network of the present invention and one or
more active ahﬁperspirant agents. Suitable antiperspirant agents include, for
example, the Category ) active antiperspirant ingredients listed in the U.S.
Food and Drug Administration's October 10, 1993 Monograph on
antiperspirant drug products for over-the-counter human use, such as, for
example, aluminum halides, aluminum hydroxyhalides, for example,
aluminum chlorohydrate, and complexes or mixtures thereof with zixconyl
axyhalides and zirconyl hydroxyhalides, such as for example, aluminum-
zirconium chlorohydrate, aluminum zirconium glycine complexes, such as,

for example, aluminum zirconium tetrachlorohydrex gly.

In another useful embodiment, a skin care composition comprises the
polyether siloxane copolymer network, preferably in the form of silicone
composition of the present invention, and a vehicle, such as, for example, a
silicone oil or an orgaric oil. The skin care composition may, optionally,
further include emollients, such as, for example, triglyceride esters, wax
esters, alky] or alkenyl esters of fatty acids or polyhydric alcohol esters and
one or mare the known components conventionally used in skin care
compositions, such as, for example, pigments, vitamins, such as, for example,
Vitamin A, Vitamin C and Vitamin E, sunscreen or sunblock compounds,

such as, for example, titanium dioxide, zinc oxide, oxybenzone, octylmethoxy
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cinnamate, butylmethoxy dibenzoylm ethane, p-aminobenzoic acid and octyl

dimethyl}-p-aminobenzoic acid.

In another useful embodiment, a color cosmetic composition, such as,
for example, a lipstick, a makeup or a mascara composition comprises the
polyether siloxane copolymer network, preferably in the form of silicone
compasition of the present invention, and a coloring agent, such as a pigment,

a water soluble dye or a iposoluble dye.

In another useful embodiment, the compositions of the present
invention are utilized in conjunction with fragrant materials. These fragrant
materials may be fragrant compounds, encapsulated fragrant compounds, or
fragrance releasing compounds that either the neat compounds or are
encapsulated. Particularly compatible with the compoesitions of the present
invention are the fragrance releasing silicon containing compounds as
disclosed in US patents 6,046,156; 6,054,547; 6,075,111; 6,077,923; 6,083,901;
and 6,153,578; all of which are herein and herewith specifically incorporated

by reference.

The uses of the compositions of the present invention are not restricted
to personal care compositions, other products such as waxes, polishes and
textiles treated with the compositions of the present invention are also

contemplated.
Experimental Preparation of Polyether Siloxane Copolymer Network
Compositions

Preparation Example 1. 494.5 g of a hydride fluid with approximate
composition MHDsp DHyMH was mixed with 5.5 g of vinyl cyclohexene oxide,
1500 g of decamethyl cyclopentasiloxane (D5), and 0.1 g of 2 platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80

25
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oC. After a couple of hours, an additional partion of platinum catalyst
solution was added. The material was heated for a total of 4 hours at 80 °C.
In this way a gel material ExpMJO-07-391 was obtained with a solids content
of about 26%. 567 g of ExpMJO-07-391 was then mixed with 1433 g of
additional D5. Then the result was passed twice through a Gaulin
homogenizer at 4500 psi. The result, ExpM]JO-07-401 had a solids content of
about 7.3% and a viscosity of 24,200 cps. This material gave a very silky feel

when rubbed on the skin.

Preparation Example 2. 300 g of a hydride fluid with approximate
composition MY D3z Dy gMH was mixed with 3.94 g of vinyl cyclohexene
oxide, 37 g of Gulftene C30+ Alpha Olefin Fraction from Chevron (herein
defined when a substituent as C30+), 1022.8 g of decamethyl
cyclopentasiloxane (D5), and 0.1 g of a platinum divinyltetramethyldisiloxane
catalyst solution. The result was heated to 80 °C for 8 hours producing
ExpMJO-07-433. This material had a solids content of abouf 25.5%. 5875g
of ExpMJO-07-433 was then swollen with 1412.5 g of additional D5 and then
passed through a Gaulin homogenizer at 4500 psi. The result, ExpMJO-07-
434, had a solids content of about 7.4% and a viscosity of 45000 cps. Italso
gave a silky feel when rubbed on the skin.

Preparation Example 3. 300 g of a hydride fluid with approximate
composition M¥;.2Dss DHesMazz was mixed with 3.00 g of vinyl cyclohexene
oxide, 9 g of Guiftene C30+ Alpha Olefin Fraction from Chevron, 936 g of
decamethy] cyclopentasiloxane (D5), and 0.1 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
°C for 8 hours producing ExpMJO-07-422. This material had a solids content
of about25.7%. 5914 g of ExpMJO-07-422 was then swollen with 1408.6 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
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The result, ExpMJO-07-437, had a solids content of about 7.26% and a
viscosity of 39,000 cps.

Preparation Example 4. 300 g of 2 hydride fluid with approximate
composition M .23Dags DHssMazz was mixed with 3.00 g of vinyl cyclohexene
oxide, 3 g of a C-16/18 Alpha Olefin Fraction, 918 g of decamethyl
cyclopentasiloxane (D5), and 0.1 g of a platinum divinyltetramethyldisiloxane
catalyst solution. The result was heated to 80 °C for 8 hours producing
ExpMJO-07-424. This material had a solids content of about 25.7%. 5914 g
of ExpMJO-07-424 was then swollen with 1408.6 g of additional D5 and then
passed through a Gaulin homogenizer at 4500 psi. The result, ExpMJO-07-
438, had a solids content of about 7.57% and a viscosity of 39,500 cps.

Preparation Example 5. 300 g of a hydride flaid with approximate
composition MFDsz DMysMH was mixed with 4.89 g of vinyl cycohexene
oxide, 26.4 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 733 g of
decamethyl cyclopentasiloxane (D5), and 0.08 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
oC for 6 hours producing ExpMJO-07-464. This material had a solids content
of about 30.84%. 533 g of ExpMJO-07-464 was then swollen with 967 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
The result, ExpMJO-07-465, had 2 solids content of about 11% and a viscosity
of 200,000 cps.

Preparation Example 6. 300 g of a hydride fluid with approximate
composition MDioo DHi0sM was mixed with 13.53 g of vinyl cyclohexene
oxide, 34.8¢ g of Gulftene C30+ Alpha Olefin Fraction from Chevran, 647 g
of decamethy! cyclopentasiloxane (D5), and 0.10 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80°C
for 6 hours producing ExpMJO-07-477. This material had a solids content of
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about 35.25%. 533 g of ExpM]O-07-464 was then swollen with 947 g of
additional D5 and then passed through a Gaulin homogenizer at 4500 psi.
The result, ExpMJO-07-482, had a solids content of about 12.69% and a
viscosity of 16,500 cps.

Preparation Example 7. 316.4 g of a hydride fluid with approximate
composition MHDzm DHiesMH was mixed with 7.56 g of vinyl cyclohexene
oxide 7.00g of 4-allyl-2-methoxy-phenol, 840 g of decamethyl
cyclopentasiloxane (D5), and 0.09 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
oC for 6 hours producing ExpMJO-08-537. 418 g of ExpMJO-08-537 was then
swollen with 582 g of additional D5 and then passed through a Gaulin
homogenizer at 8000 psi. The result, ExpMJO-08-540, had a solids content of
about 12% and a viscosity of 198,000 cps.

Preparation Example 8. Example Showing Gelation Followed by
Hydrosilyation. 300 g of 2 hydride fluid with approximate composition
MHDas; DHp sMH was mixed with 3.94 g of vinyl cyclohexene oxide, 905.4 g of
decamethyl cyclopentasiloxane (D5), and 0.1 g of a platinum

. divinyhetramethy} disiloxane catalyst solution. The resultwas heated to 80
o for 4 hours with good mixing. A small sample of the gelled reaction
mixture was taken out and analyzed by FTIR. This clearly showed that there
was residual SiH remaining. Next, a mixture of 30 g of the di isostearic acid
ester of trimethylolpropane mono:.sﬂyl ether, 100g of D5 and 1 drop of Pt
catalyst was added. The result was heated for another 2 hours at 80 °C. At
this end of this time a gel was obtained (Gel E) which had a solids content of
25.1%. FTIR analysis showed that the size of the SiH stretch (ca. 2140 am-1)
had substantially decreased.

28
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Preparation Example 9. Example Showing Addition of a Concentrated

Hydridosiloxane. 300 g of a hydride fluid with approximate composition

M¥y 73D3s8 DHesMozz was mixed with 3.00 g of vinyl cyclohexene oxide, 4.00 g
of 4-allyl-2-methoxy-phenol, 20.8 g of Gulftene C30+ Alpha Olefin Fraction
from Chevron, 984 g of decamethyl cyclopentasiloxane (D5), and 0.1 g of a
platinum divinyltetramethyl disiloxane catalyst solution. The result was
heated to 80 °C for an hour with good mixing. At this point, a mixtureof4 g
of a trimethylsilyl stopped methyl hydrogen polsiloxane and 5 g decamethyl
cyclopentasiloxane was added. With 3 minutes, the reaction mixture gelled.

Heating was continued far 5 hours in order to ensure complete reaction.

Preparation Example 10 300 g of a hydride fluid with approximate
composition MHD200 DHigsMH was mixed with 7.22 g of vinyl cyclohexene
oxide, 34.1 g of Gulftene C30+ Alpha Olefin Fraction from Chevron, 796 g of
decamethy] cyclopentasiloxane (D5), and 0.085 g of a platinum
divinyltetramethyldisiloxane catalyst solution. The result was heated to 80
oC for 6 hours producing ExpMJO-07-481. 562 g of ExpMJO-07-481 was then
swollen with a mixture of 938 g of additional D5 and 1.0 g of a 10% solution of
methyl di(hydrogenated tallow)amine in Jsopar C and then passed through a
Gaulin homogenizer at 4500 psi. The result, ExpMJO-07-484, had a solids
content of about 11.58% and a viscosity of 85,000 cps.

Experimental Preparation of Cosmetic Compositions Using Polyether

Siloxane Copolymer Network Compositions

Cosmetic Example 1
Cornposition wtk wt%
. A(Control) B(Ex1)
Stearyl alcahol 15 15
Hydrogenated castoroil 5 5
Isododecane 10 10
29
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SF1202 45 35
Talc 1 1
Al Zs Trichlorchydrex Gly 24 24
ExpMJO-07-465 0 10

These antiperspirant sticks were made by heating stearyl alcohol,
hydrogenated castor oil, isododecane, SF1202 and ExpMJO-07-465 until the
gellants were melted . Al Zr Trichlorohydzrex gly was added to the batch at
70°C and mixed until uniform. Antiperspirants were poured to containers at
about 60°C. The antiperspirant was evaluated for whiteness, ability to hold
liquid, feel, and hardness of the stick. The whiteness was determined by
applying antiperspirant onto dark color vinyl slides to mimic the consumer
application methods. Vinyl test slides were air dried for 15 min and the
whiteness was determined by appearance. The control antiperspirants
showed intense whiteness within 5-10 min after application. The
antiperspirant B showed whiteness reduction as compared to control.
Antiperspirant B also demonstrated a superior ability to hold cosmetic fluid
when using thumb pressure was applied to the sticks. It also improved the
rigidity and resiliency of the stick in this formulation. In addition, it
provided lubricious skin feel with powdery finish. Formulation B also
modified the crystellization of organic gelling agents by providing a better

and more uniform matrix and reducing the growth of stearyl alcohol

crystallization matrix.

Cosmetic Example 2

Composition A B(Ex2)
Part A wth wt%
Propylene glycol 22 422
Bydroxypropyl cellulose 0.5 05
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DBS 2 2

Part B

30% Al Zr Pentachlorohydrex gly

in propylene glycol 30 30
PartC '

SF1202 10 0
ExpMJO-07-465 0 10
SF1555 15 15
40% Dimethicone 03 03
copolyol in D5

These clear antiperspirant sticks were prepared by heating propylene
glycol to B0°C and slowly sprinkling in hydroxypropyl cellulose(HPC). After
the HPC was uniformly dispersed, the mixture was heated up to 130°C and
DBS was added to the batch. The glycol mixture was cooled down to 100°C
when a sclution of the antiperspirant active was added. The silicone phase or
part C was separately mixed and heated to 80°C and then the glycol phase

was slowly introduced to the silicone phase.

The clear antiperspirant B in this invention shawed no syneresis and
increased stiffness of the stick compared to control. It gave good pay-out and
smooth uniform deposition of antiperspirant active on the skin when

compared to control.
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Cosmetic Example 3 and 4

Ingredients
Part A
SF1202
Isododecane

Caprylic/ capric
Triglyceride

Dimethicone

Phenyl trimethicone
Sorbitan oleate

40% Dimethicone copolyo!
in D5

ExpMJO-07-465
ExpMJO-07-434

Part B

Iron oxides(red, yellow,
black)

TiOz
10% Dimethicone copolyol
in D5

Part C

Deionized water
Butylene glycol
Xanthan gum
Cnas Pareth-7
Magnesium sulfate

Wit%
21.65
8.7
36

1.5
3.75

2.34

B8.73
6.63

37.75

0.1
0.25

B(Ex3)
Wit
11.65
8.7
36

15
3.75

10

234

8.73
6.63

37.75

01
0.25

C
Wt%
19.2

9.3
9.3
14
3.5

218

8.11
6.15

34.98
4.65
0.1
0.23
0.9
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D(Ex4)
Wit
9.9

93
9.3
14
35

93

238

811
6.15

34.98
4.65
0.1
0.23
09
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Parameter Foundatio Foundation Foundatio Foundation
nA B(Ex3) nC D(Ex4)
Degree of - Excelient - Excellent
coverage!
Gloss 32 3.2 17.2 11.6
Appearance after  NA NA Washed, Partially
5 cycles of wash away washed away,
off 2 the remaining
foundation
showed
powdery
finish.

Note: 1 = Degree of caverage was conducted against the control. Formulation A was the
control of formulation B and formmlation C was the cantrol of formulation D.

2= Formulation C and D was tested for app of dati ted on vinyl
slides after 5cydes of wash off. The wash off resi method was ibed in ASTM

D1918.

The foundations were prepared by mixing part A and part B together
at room temperature until uniform. The emulsion was developed when the-
water phase (Pact C) was added into the oil phase. The foundation samples
were evaluated for coverage on vinyl slides at 24 micron in thickness. All
foundations were evaluated on ease of spreadability during draw down,
appearance, degree of coverage and shine. Shine was determined by using
gloss meter after 12 hours. In this study formulation B was evaluated against

formulation A(control) and formulation D was evaluated against formulation
C(control).

Formulation B gave superior uniform coverage by reducing the
appearance of lines and imperfections on the vinyl slides, and by reducing

shine during initial rub-out. However, both formulation A and B did nat

show the difference in gloss after 12 hours. Formulation B jmparted a
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luxurious silky feel with a powdery finish appearance. The foundation Bin
this invention had improved stability after one week at room temperature
compared to the formwlation A(control) which showed syneresis at the same
time.

Formulation D gave the similar benefits as described in formulation B.
In addition, it also provided wash off resistance which made i)ersnnal care
products mare durable to perspiration or during swimming. Formulation D

had an ability to contral shine as shown in the result above.
Cosmetic Example 5 and 6

These two examples were prepared to illustrate organic compatibility
of silicone gel in this invention and compared it with the current elastomer gel
with an INCI name of cyclopentasiloxane (and) dimethicone/vinyl
dimethicone crosspolymer (SFEB39). ‘

Cosmetic Example §

Composition Appearance
25% Petrolatum in SFEB39 fluid

25% Petrolatum in ExpMJO-07-465 gel

When petrolatum was mixed with SFE839, the formulation lost the
structure and became an opaque fluid mixture. This suggested the
incompatibility of petrolatum and SFE839. On the other hand, when
petrolatum was incorporated into the gel of this invention, the gel had an
ability to maintain product integrity, indicating the compatibility of this gel
and petrolatum.

2t
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Cosmetic Example 6

Composition Appearance
50% Cetearyl methicone in SFE839 Incompatible
50% Cetearyl methicone in ExpMJO-07-465  Campatible

Cetearyl methicone is a linear alkyl substituted silicone and it provides
moishtrization to the formulation by creating an occlusive barrier on the skin.
_ When this silicone moisturizer was combined with the new gel, it showed
good compatibility whereas the SFES39 did not In addition, the gel
according to this invention is easier to blend with cosmetic ingredients in that
it does not reguire the high shear mixer or lengthy mixing time required by

SFE839.
Cosmetic Example 7

This skin treatment gel was prepared by combining all ingredients
listed below until uniform at room temperature. The gel was used as delivery
system for skin treatment and it is suitable for both heat sensitive and non-
heat sensitive active ingredients since it does not require heating during
manufacturing. The absence of water in this formulation ensures the efficacy

of vitamin C until used.
Composition wt%

Polymethylsilsesquioxane(Tospear]2000B) 05

Vitamin C 1

Hydrogenated polydecene 10

ExpMJO-07-434 88.5
35
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Cosmetic Example 8

A lip treatment comprising ingredients below is useful for cantouring,

duyability and moisturization feel

Composition wt%
ExpM]JO-07-465 89
Fhenylpropyldimethylsiloxysilicate 10
Nylon-12 ’ 1
Cosmetic Example 9

Silky body lotion is made by combining part A together and heating to
80°C. Ina separate vessel, part B is mixed and heated to 75°C. The emulsion
is formed when part A and part B are added together under high shear

mixing. This Jotion provides light and Jubricious skin feel.

Composition

Part A wit%
ExpMJO-07-465 10
Caprylic/capric triglyceride 5
Cag45 Alkyl Dimethicone 5

Glyceryl stearate(and) PEG-100 stearate 4

PartB

Water ’ q.s.
Xanthan gum 0.1
Glycerin 2
Preservatives, color, fragrance 1
Cosmetic Examples 10-13

36
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Water resistant lotions useful for various persanal care products were
prepared by combining part A and part B together at room temperature. The
Iotions were then applied on glass slides and tested for degree of water
resistance using the method described in ASTM D1913. The degree of wash
off resistance is the numbers of wash off cycles taken before the lotion was
completely washed away. The body lotion B-E with the new gel in this

invention showed water resistant benefit as shown below.

Composition A B C D E
Cosmetic Examples Control 1 1 12 13
Part A . wt% wi% wth  wit%
wi%
Sorbitan oleate 0.6 06 06 0& 06
10% Dimthicone copolyol in D5 10 10 1 10 10
SF1202 16 4 4 4 4
ExpMJO-07-401 0 12 0 0 0
ExpMJO-07-437 V] [ 12 g
ExpMJO-07-434 0 0 0 12 0
ExpMJO-07-438 0 0 o0 o 12
37
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Cocamidopropyl betaine
Water
Preservative

25 Acrylate/Cioso alkyl acrylate crosspolymer
Sodium hydroxide
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Part B
Glycerin 1
Sodium chloride 1
Quaternium-15 03
5 Water qs.
Wash off resistant result
Formulation Cycles of wash off
A(control) 5
B 15
10 C 15
D 15
E 10
Cosmetic Example 14

(132)

PCT/US01/45475 7 7

1 1 1 1
1 1 1 1
01 01 01 01

gs. gs. g8 48

Hair shampoo comprising ingredients below gives a silky feel to hair
15 fibers. This shampoo can be prepared into 2 ways; one is directly add
silicone gel to the shampoo, and the other is pre-blend silicone gel with at

least one surfactant and water until emulsion developed and add silicone gel

This shampoo is made by mixing ingredients as ordered.

wt%h

35
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ExpMJO-07-465 25
Citric acid adjust topH 6
Cosmetic Example 15

This hair conditioner for daily use provides softness, lubricity and

body.

Composition wit%h
Deionized water 93
Hydroxyethylcellulose 15
Silicone gel emulsion 2
Cetrimonium chloride 3
Preservatives, color, fragrance q.s.
Cosmetic Example 16

The leave on hair conditioner reduces fly-away and increases body and

volume.

Composition wt%
ExpMJO-07-465 50
Dimethicone copolyol 5
Isododecane 45
Cosmetic Example 17

This soft solid antiperspirant contains silicone gel art anti-syneresis,
thickening and sensory enhancer. The gel shows excellent organic
compatibility. It is used in combination with an organic thickener to achieve

the desired texture and rigidity.

39

JP 2005-503348

A 2005.2.3



O

L T e T e T e T e T e T e T e T T e T e T s O s O s O e TR s T e O e, T s T e, O e, T e, O e T e TR e O e, IO e T e T s R |

WO 02/092048

Ingredient

Cyclopentasiloxane (SF1202)
Dimethicone (SF96-10)

C12-15 Alkyl Benzoate
Hydrogenated Castor Oil (mp 70°C)
C18-36 Acid Triglyceride
ExpMJO-07-484

Tale

Aluminum Zirconium Tetrachlorohydrex
Gly

Cosmetic Example 18

(134)

4

PCT/USOIHS47S

Part/Wt
(%)
37.0

8.0

8.0

7.0

7.0

5.0

3.0

25.0

This silicone lipstick contains silicone gel to soften lips. There are two
5 silicones, SF1528, and Exp-MJO-07-484, which give a unique soft silky feel

Sunscreens could be added to the formulations for solar protection,

Ingredient

Cydopentasiloxane (and) PEG/PPG-20/15
Dimethicone (SF1528)

ExpMJO-07-484

C18-36 Acid Triglyceride

Ozokerite

Polyethylene

Isododecane

D&C Red No.7 Ca Lake

40

Part/Wt
(%)

200

5.0
3.0
5.0
200
7.0
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Materials listed as SFxxxx are commercially available silicone materials

available from GE Silicones, 260 Hudson River Road, Waterford NY 12188.

These examples are to be construed as exemplary in nature only and
are not intended in any way to limit the appended claims. It is contemplated
that a person having ordinary skill in the art would be able to produce
obvious variations of the subject matter and disclosures herein contained that
would be by reason of such ordinary skill within the literal or equitable scope

of the appended claims.
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CLAIMS
Having described the Invention that which is claimed is:
1. A cosmetic composition comprising the reaction product of:

MaMBpMEDyDBDE TgTHRTEQ;
where

M = RIRR%iOy/z
MH = RERSH Si0v2;
ME = R6R?RESIOy2;
D = RERIS{O0z/2;

DH = RHSIOy/2;
DE = RURES{Oz/2;

T = R25iOg/2;

T H=HSiOs/2

TE = RESiOs/2; and
Q =5iO4/2;

where R}, R2, R3, R8, R? and R'? are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R%, RS and R*® are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; R¢, R7, R are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each RBis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, &, & £, g h, i, and j are either zero or positive subject fo the
following limitations:a + b+ c>Lb+e+h>Tc+f+i >L;b+e+h>c+f

+iandwhend+e+f+g+h+i+j=0a+b+c=21
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2. The composition of claim 1 where RE has the formula:
RIE H R1$ RM
_(lj— C—Qmr Qm>§074R13
RI7 gie

where R13, R, RS, R16, RV and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one o
sixty carbon atoms, Qm is a di-or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R¥ or Rlt is

absent.

3. The composition of claim 1 where RE is selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, imonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-2-decene.

4. The composition of claim 2 where R, R¥, Ri%, R%, R¥” and R18 are

hydrogen and m and n are zero.

5. The composition of claim 3 where RE is 4-vinyl cyclohexene oxide.

44
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6. The composition of claim 1where R?, R R R®, R® and RiZ are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decy), dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl

7. The composition of claim 2 where R?, R?, R®, R8, R? and R2 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decy], dodecy), cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloramethyl and 3,3,3-fluoropropyl.

8. The composition of claim 3 where Rt, R2, R3, R8, R? and R? are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy], cetyl, stearyl, etheny, propeny], butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecany], carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

9. The composition of claim 4 where R}, R?, R3, B3, R? and R* are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy), cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethy} and 3,3,3-flucropropy).

10.  The composition of claim 5 where R?,R? R? R¥, R? and R*2 are

_ independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3 3-fluoropropyl.
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11. A cosmetic composition comprising an agueous emulsion where the
discontinuous phase comprises water and the continuous phase comprises a

composition comprising the yeaction prodnct of:

MaMHpMEDaDHe DB TTHRTEQ)

where

M = R'R2R%Si01/2;

MHB = RiRSH SiOw/z;

ME = R6R7RESiOy/2;

D = RER%Si02s2;

DB = RI9HSiCz/2

DE = RURESIOz2;

T = R¥GiOx/2;

T H= HSiOs/2;

TE = RES{Q3/2; and

Q=SiO42;

where RI, R, R?, R8, R? and R?? are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R4, R® and R*are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; 8, R7, RY are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, &, , g h, i, and j are either zero or pasitive subject to the
following limitations: a+b+c>Lbre+h>Lc+f+i >L;b+te+h>c+f

+jand whend+e+f+g+h+i+j=0,a+b+c=2
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12.  The composition of claim 11 where RE has the formula:

RIS H R Ri4
—C—C— Qn—Qm>?LR'3

RI7 pie
where R®B, RY, R15, R16, R and RI8 are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qq is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of K% or R is

absent

13.  The compasition of claim 11 where RE is selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2

epoxy-9-decene.

14.  The composition of claim 12 where R, R%, R15, R6, R17 and R18 are

hydrogen and m and n are zero.
15.  The composition of claim 13 where RE is 4-vinyl cyclohexene oxide.

16.  The compasition of claim 11 where R?,R% R?, R8, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy), cety], stearyl, ethenyl, propenyl, butynyl,
hydroxypropy), butoxy, 2,5,8-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl.
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17.  The composition of claim 12 where R1, R? R?, R8, R? and RiZ are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-buty), octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecany}, carboxymethyl,
chloromethyi and 3,3,3-fluoropropyl

18.  The composition of claim 13 where R?, R? R3, R8, R and R axe
independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-buty}, octy), decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyancethy), butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl

19.  The composition of claim 14 where R, R?, R3, R8, R? and RR2are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary), etheny), propenyl, butynyl,
hydroxypropy}, cyancethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chioromethyl and 33,3-fluoropropyL

20.  The composition of claim 15 where R1, R? R?, R8, R? and RZare
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-buty}, octyl, decyl, dodecy), cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5 8-tripxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-flucropropyl
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21. A cosmetic composition comprising an aqueous emulsion where the
discontinuous phase comprises water and the continuous phase comprises 2

composition comprising the reaction product of:
MeMHRMEDDHDE TeTHRTED,
where

M = RIRZR3Gi0y/3;
MH = RéRSH SiOyy2;
ME = ReR7RESIO1/2;
D = R8R%i02/2;

DH = RI°HSiOg/2;
DE = RURESIO/2;
T = R%25i03/2;

T He= HSiOs/2;

TE = RESiQs/2; and
Q =SiOy2;

where RY, R?, R3, RE, R? and R¥2 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R¥, RS and R¥ are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; R, R7, R are independently monovalent
hydrocarbon radicals having from one to sixty carbon atoms or RE; each RFis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, ¢, £, g h, i, and j are either zero or positive subject to the
following limitations: a+ b+c>L b+ e+th>T;c+f+i>TL;bre+h>c+f

+i;andwhend+e+f+g+h+i+j=0,a+b+c=2
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22, The composition of claim 21 where RE has the formula:

R5 B RIS R4
—C—C—Qmr—Qm R
RI7 R

where R13, R4, RS, R16, R1? and R are each independently selected from the
group of hydragen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R' or R#is

absent.

23.  The composition of claim 21 where RE is selected from the group
consisting of 4-viny] cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epoxy-9-decene.

24.  The composition of claim 22 where R13, RY, RIS, R¥, R17 and R18 are

hydrogen and m and n are zero.
25.  The compasition of claim 23 where RE is 4-vinyl cyclohexene oxide.

26.  The compasition of claim 21 where R1,R?, R?, R8, R? and R are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cety), stearyl, ethenyl, propenyl, butynyl,
hydroxypropy}, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethyl, C30+ and 3,3 3-fluoropropyl.
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27.  The composition of claim 22 where R?, R% R?, R, R? and R12 are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
test-butyl, octy), decyl, dodecy), cety}, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,5,8-trioxadecany], carboxymethy}, chioromethyl
and 3,3,3-fluoropropyl

28.  The composition of claim 23 where R?, R? R?, R®, R® and R™2 are
independently selected from the group consisting of methyl, ethyl, sec-buty],
tert-buty], octyl, decyl, dodecyl, cety), steary], ethenyl, propenyl, butynyl,
hydroxypropyl; cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3 ,3-flucropropyl.

29.  The composition of claim 24 where RY, R? R?, R¥, R® and R?2 are
independently selected from the group consisting of methyl, ethy), sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, steary}, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethy! and 3,3,3-flucropropyl

30.  The composition of claim 25 where R1, R?, R?, R¢, R? and R*? are
independently selected from the group consisting of methy], ethyl, sec-butyl,
tert-butyl, octy), decy}, dodecyl, cety], steary}, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecany), carboxymethyl,
chloramethyl and 33,3-fluoropropyl
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31. A cosmetic composition comprising a non-aqueous emulsion where the
discontinuous phase comprises a non-aqueous hydroxylic solvent and the
contimmous phase comprises a compesition comprising the reaction product

of:

MaMBMEDgDH D ToTHLTEQ,
where

M = RIRZR3G{On/2;
MH = RIRSH. SiOn/2;
ME = R6R7RESiOn 2
D = RER"SiOx/2;

DH = RWHSiOyz;
DE = RURESIOy/2;

T = R12%5i03/2;

T H= HSiO3/2;

TE = RESiOg/2; and
Q =8i0y2;

where RY, R?, R3, R8, R? and R12 are independently monovalent };ydmcarbon
radicals having from one to sixty carbon atoms; R%, R® and R® are
independently monovalent hydrocarbon radicals having from one to sixty
carbon atoms or hydrogen; Ré, R? , R are independently monovalent
hydrocarbon radicals having from one fo sixty carbon atorns or R¥; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscripts a, b, ¢, d, ¢ f, g h, i, and j are either zero or positive subject to the
following limitations: a+ b+ ¢ > 1;b+e+h>Tc+f+i>Lbrte+h>c+f

+j;and whend +e+f+g+th+i+j=0,a+b+c=2
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32.  The composition of claim 31 where RF has the formula:

RS H . RI® R4
—c::— <|:——Qn—— Qm>?LR13
LU

where R, RM, R15, R16, R and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atoms, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts m and n independently zero or
one subject to the limitation that when Qm is trivalent one of R12 or R¥ is

absent.

33.  The composition of claim 31 where REis selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limonene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadiene monoepoxide and 1,2-

epaxy-9-decene.

34.  The composition of claim 32 where R, R, R, R, RY and R are

hydrogen and m and n are zero.

35.  The composition of claim 33 where RE is 4-vinyl cyclohexene oxide.
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36. The composition of claim 31 where R?, R?, R3, R8, R%and R*2 are
independen.ﬂy selected from the group consisting of methyl, ethyl, sec-butyl,
tert-buty), octyl, decy}, dodecyl, cetyl, steary], ethenyl, propenyl, butynyl,
hydroxypropyl, butoxy, 2,58-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl

37, The composition of claim 32 where R}, R2, R3, R8, R? and R12 are
independently selected from the group consisting of methy}, ethyl, sec-butyl,
tert-butyl, octyl, decy), dodecyl, cetyl, steary}, ethenyl, propenyl, butyny},
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-flucropropyl.

38, The composition of claim 33 where R?,R? R?, R¥ R?and R are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decy), dodecyl, cetyl, steaxyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethy) and 3,3,3-flucropropyl.

39.  Thecomposition of claim 34 where RY, R% R?, R?, R? and R12are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3 3-flucropropyl. :

40. The composition of claim 35 where R1, R2, R3, RS, R? and R¥ are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-buty), octyl, decyl, dodecyl, cety), steary), ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethy}, butoxy, 2,5,B-trioxadecanyl, carboxymethyl,
chloromethyl and 3,33-flucropropyl:
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41. A cosmetic composition comprising a non-aqueous emulsion where the
continuous phase comprises a non-agueous hydroxylic solvent and the
discontinuous phase comprises a composition comprising the reaction

productof:

MaMPMEDDHDE T THRTEQ;
where

M = RIRZR3GiOy /2
MH = R{RSH SiOy/2;
ME = R6R7RESIOy/z;
D = ReR%Si0y/2;

D = RMHSIO/2;
DE = RMRESIOz/2
T = R125i0s/2;

T B=HSiOs2

TE = RESIOs2; and
Q =SiOy2;

where R, R? R, R8, R? and Ri2 are independently monovalent hydrocarbon
radicals having from one to sixty carbon atoms; R% R® and R¥® are
independently monovalent hydrocarbon radicals having from one to sixty
carban atoms or hydrogen; Ré, R7, R are independently monovalent
hydrocarhon radicals having from one to sixty carbon atoms or RE; each REis
independently a monovalent hydrocarbon radical containing one or more
oxirane moieties having from one to sixty carbon atoms; the stoichiometric
subscipts a, b, ¢, d, e, f, g b, i, and j are either zero or positive subject to the
following limitations:a +b+c>1; b+ eth>Lc+f+i>Lb+et+h>c+f

+iandwhend+e+f+g+hti+j=0,a+b+c=2
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42.  The composition of claim 41 where REhas the formula:

R H Ri$ RM
U A
—f—«}—@r—om Y Ri2
R7 Ris

where R13, R4, RIS, R, R? and R are each independently selected from the
group of hydrogen and monovalent hydrocarbon radicals having from one to
sixty carbon atoms, Qm is a di- or trivalent hydrocarbon radical having from
one to sixty carbon atems, Qn is a divalent hydrocarbon radical having from
one to sixty carbon atoms with the subscripts mand n independently zero or
one subject to the limitation that when Qm is trivalent one of R1? or R* is

absent,

43.  The composition of claim 41 where REis selected from the group
consisting of 4-vinyl cyclohexene oxide, allyl glycidyl ether, limanene oxide,
1,2-epoxy-5-hexene, 1,2-epoxy-7-octene, norbornadierie monoepoxide and 1,2~
epoxy-9-decene.

44, The composition of claim 42 where R1%, R14, R35, R%6, R and R1® are

hydrogen and m and n are zero.

45.  The composition af claim 43 where RE is 4-vinyl cyclohexene oxide.
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46. The composition of claim 41 where R?,R?, R3, R8, R? and R are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecy), cetyl, stearyl, ethenyl, propeny}, butynyl,
hydroxypropyl, butoxy, 2,58-trioxadecanyl, carboxymethyl, chloromethyl,
C30+ and 3,3,3-fluoropropyl.

47.  The composition of claim 42 where R1,R? R, R®, R? and R*2 are
independently selected from the group consisting of methyl, ethyl, sec-buty},
tert-butyl, octy], decy), dodecyl, cety], steary), ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chioromethyl and 3,3 3-flucropropyl

48.  The composition of claim 43 where R?, R? R?, R¥, R® and R are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decyl, dodecyl, cetyl, stearyl, ethenyl, propenyl, butyny),
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluoropropyl.

49.  The composition of claim 44 where R?, R? R3, R8, R? and R1? are
independently selected from the group consisting of methyl, ethy}, sec-butyl,
tert-butyl, octyl, decyl, dodecy), cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,58-trioxadecanyl, carboxymethyl,
chloromethyl and 3,3,3-fluorapropyl

50.  The composition af claim 45 where R, R? B3, RE, R? and R are
independently selected from the group consisting of methyl, ethyl, sec-butyl,
tert-butyl, octyl, decy], dodecyl, cetyl, stearyl, ethenyl, propenyl, butynyl,
hydroxypropyl, cyanoethyl, butoxy, 2,5,8-trioxadecanyl, carboxymethyl,
chioromethyl and 3,3,3-flucropropyl.
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51.  The cosmetic composition of claim 1 wherein the cosmetic composition
is selected from the group consisting of deodorants, antiperspirants,
combination antiperspirant deadorants, shaving products, skin lotions,
moisturizers, toners, bath products, cleansing products, hair care products.
shampoos, conditioners, mousses, styling gels, hair sprays, hair dyes, hair
coloring products, hair bleaches, hair waving products, hair straighteners,
manicure products nail polish, nail polish remover, nail creams, nail lotions,
cuticle softeners, protective creams, sunscreen, insect repellent, anti-aging
products, color cosmetics, lipsticks, foundations, face powders, eye liners, eye
shadows, blushes, makeup, mascaras, personal care formulations where
silicone components have been conventionally added, and drug delivery
systems for topical application of medicinal compositions that are to be

applied to the skin,

52.  The cosmetic composition of claim 11 wherein the cosmetic
éomposition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoas, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail Jotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to
be applied to the skin.
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53.  Thecosmetic composition of claim 21 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, toners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring praducts, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish removex, nail creams,
nail Jotions, caticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.

54,  Thecosmetic composition of claim 31 wherein the cosmetic
composition is selected from the group consisting of deodarants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizers, taners, bath products, cleansing products, hair care
products, shampoos, conditioners, mousses, styling gels, hair sprays, haix
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail lotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formﬁlaﬁons
where silicone components have been conventionally added, and drug
delivery systems for tapical application of medicinal compositions that are to

be applied to the skin.
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55.  The cosmetic composition of claim 41 wherein the cosmetic
composition is selected from the group consisting of deodorants,
antiperspirants, combination antiperspirant deodorants, shaving products,
skin lotions, moisturizexs, toners, bath products; cleansing products, hair care
praducts, shampoos, conditioners, mousses, styling gels, hair sprays, hair
dyes, hair coloring products, hair bleaches, hair waving products, hair
straighteners, manicure products nail polish, nail polish remover, nail creams,
nail Jotions, cuticle softeners, protective creams, sunscreen, insect repellent,
anti-aging products, color cosmetics, lipsticks, foundations, face powders, eye
liners, eye shadows, blushes, makeup, mascaras, personal care formulations
where silicone components have been conventionally added, and drug
delivery systems for topical application of medicinal compositions that are to

be applied to the skin.
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