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NETWORK COPOLYMER CROSSLINKED COMPOSITIONS AND METHODS OF

FIELD OF THE INVENTION

[0002] Network copolymer compositions can exhibit a variety of physical properties,
The polymers can be modified to be hydrophilic, lipophilic and hydrophobic depending on the
nature of the organic substituents.  Recenily, network compaositions have been made by
polymerization catalyst of a mixture of polymeizable ethylenically unsaturated monomers

having partioular structures that have shown utility in a variety of applications including

personal care (hair conditioners, skin care and color cosmetics), textile treatments, hard
surface modifiers, agricultural adjuncts, and the like. These compositions are further
described and claimed below. In addition, particular methods of making these products are

alsa shown and claimed below.

SUMMARY QF THE INVENTION

. -

10003} According to the invention, there is provided a network composition comprising

the reaction product of:

iy at feast one anionic polymerizable ethylenically unsaturated monomer (1) selected from

the group consisting of

[CH=C{R5)C(O)OXa{ CoHs O CaHsO Yl CeHaO)lsPIONOY)L(OZ),

Ra = H oralkyl of 1 to about 6 carbon atoms;
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X= atkvl, aryl, or alkary! diradical connecting group of O ta about 8 carbon atoms; ais O
to shout 100;

b is (o about 104

¢ is O to about 1006;

d is G to about 100;

g s O to about 2

ris O to aboul 2

i1z 1 to about 3 subject to the Bmitation that p +q +r = 3; and

Yoand 2 is M, or metal ion;

and

CHa=C{R2)C(O)0X(CaHs0) (Cata0)e(CsH0g-S 0-Y)
whiere ' .

Ra = Hoor atkyt of from 1 to about & carbon atoms;
= alkyl, aryl, or alkaryl diradical connecting group of O to about 8§ carbon atoms;
a s o abouwl 100
B is O to about 100:
&is O o about 100,
d' is 0 {o about 100;

Y is H, or metal ion; and

() oneor more additional monomers (1) selected from the group consisting of acrylic

acid/acrylate, methacrylic acid/meathacrylate, acrvlamides, vinyt acetate and styrene, which

G a cross-inking agent (1), capable of copolymerizing with (1) and {11},

00041 Another aspect of the present invention is directed to 8 method of producing the
network compositions of the presant mvention by polymenzing the monomers sst forth above
urider free radical polymaerization conghiions in wno us solvents and under temperatures usead

to polymerize acrviates,

A
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[G005] Additional embaodimants are algo part of the present invention, which ars further

described in the Detallea D(‘*::(ilf)t or of the Invention below.
DETAILED DESCRIPTION OF THE INVENTION

(G006 Accarding o the present invention, a8 network compaoasition comprising the

reantion product of:

b al least one anjonic polymernizable ethylenically unsaturated monomer {i"} alented from

the group consisting of

[CHy=C{R3)C{OOX{CaM O3 {CaMHs O ) CaHs D} FIO OV {02,

wilere . . o .

Ry = M or alkyl of 1 o abowt 8 carbon atoms;

x= atkyl, aryl, or alkany dimdmai wnn@utim} QroUR yof O to about 8 carbon aloms; ais §
to about 100, 1 to about 100, preterably O to aboul 40 and muore preferably about O to abowt
18

ft‘:s"_; 0 {0 about 100, 1 to about 100, preferably 0 to about 40 and more preferably about
0 o about 15;

¢is O to amut 100, 1 to about 100, preferably 0 to about 40 and more preferably about
{0 about 15;

d is 0 to about 100, 1 {o about 100, preferably O to about 40 and more preferably about
{1 {0 about 15;

q is 0 to about 2;

s O o about 2;

3 is 1 to about 3 subject {o the limitation that p +g +r = 3; and

Y and 7 ig H, or matal ion;

a1

CHz=C{R5)C(0)0Xa{CaHs0 ) (CaHsO)e (CateO)a-SO5-Y)
‘Nh{:f};& S

Ha = M or atkyl of from 1 to about 8 carbon atoms;
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= alkyl, aryl, or alkaryl diradical connecting group of 0 to about @ carbon atoms;
a'ts 0 to about 100, 1 to about 100, preferably U 1o about 40 and more praferably about
0 to about 15;
' is (0 to gbout 100, 1 to about 100, prederably 0 1o about 44 and more preferably about
0foabout 15,
"is 0 to about 100, 1 to about 100, preterably 0 to about 40 and more preferably about
o aboul 15
d'is 0 o about 100, 1 to about 100, preferably 0 io about 40 and mors g::mfw*zbiv about
G to aboul 15;

Y is H, or metal ion; and

{H}  oneor more additional imonomers (i) selected from the group consisting of acrylic
goidiacrviate, methacrylic acidimethacrylate, acrylamides, vimyd acetale and styreng, which

are copolymerizable with (1), and

(i) a cross-linking agent {11}, capable of copolymearnizing with {1} and (i}

&

[0007) One embodiment of the present invention includes up to about 0.5 o about 50
nercant by weight of the total weight of monomers, of ong or more additional manomer,
preferable any acrylic acid/acrylate, methacrylic acid/ methacrylate, or monomers such as
aondamides, vinyl acetate and styrene, which are copolymerizable with (1), Any arganic
acrylate or methacrylate can De employed as the comonomers in the con nposition. Examples
of such monomers include, but are not fimited to, acnvlic acld and mathacrylic acid or the
derivatives such as methyl, ethyl, bulyl, amyl, Z-ethylhexyl, cyclohexyl, vinyl, ally,
hy{imzxy{athyi; perfluarcethyl, isobornyl, phenoxyethyl, tetraathylene glycol, tripropylens glyeol,

tnmathylolpropans, polyoxyaliyisns.

{BQ{}%} Accard] ng to still anather mpmt of the prew—"‘*m rvention further prwui(‘s a
uinSyi@'idema MGNLMmer mntainiﬁg al lzast two unsaturated groups. mepies of polyfunctional
vinlylidens rmonomers of the network composition 18 ssisctaed from the group consisting of
butadiens, isoprene, divingl benzene, aliyl acrylates, polyalkylene glycol discrylatas and

dimethacrylates, Other crosslinking agents include dialiyt esters and dimethaliy esters and
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other crosslinking agents listed and described in U.S. Patent No. 4,509,849 herein
incorporated in its entirety by reference.

[0009] in still yet another aspect of the present invention, a network composition as
described above is provided wherein the compaosition comprises about 40 to about 89,
nreferably 50 to about 85, more preferably about 60 to about 75 weight percent based on the

fotal weight of the monomers of at least one anionic polymerizable ethylenically unsaturated

{o about 30 weight percent based on the fotal weight of the monomers of the additional
rronomers and ahout G.1 to about 10, preferably about 2 {0 about 8, more preferably about 3
to about 8 weight percent based on the total weight of the monomers of said cross-linking

[00010] Both the acrylate cross-links and the polyether substituents are capable of
hydrogen bonding with water and other hydroxylic solvents, increasing content of either, all
other composition variables remaining constant, will tend {o increase the water swellability of

the resultin g cross-linked n atwork polymer. Because itis possible to vary the compaositional

fashion, some compositions are both water swellable and oil swellable while others are only
water swellable or oil swellable, and some compositions will not be swellable with any of the
solvents discussed herein. The amount of crosstinking present in the crosslinked network
may be characterized with respect to the degree of swelling exhibited by the network in the

fluid.

[00011] The cross-linked structure of the network of the present invention is effective to

aliow the network to be swollen 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 & to 500,
times its original volume. The originat volume of the network can be determined, for example,
by extracting or evaporating all of the fluid component from the silicone composition of the
nresent invention to leave the original volume, that is, the volume of the copolymer

natwork in the absence of the fluid,

G
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100012] In one aspect of the present invention the network composition of the present

invention can be swallen by a solvent such as water.

[00013] According to yet another aspect of the present invention a network composition
comprising a reaction product of monomer (1} provided below and has a subscript p equal o 2
ar 3, no additional cross linking agent is necessary. That is, a network compaosition

comprising at least one anionic polymerizable sthylenically unsaturated monomer (1)

-

[CH=C{R)C{OYOX{TH O (CaHzO ) CaHaO )l P{OHOY(OZ), (1)

whare

Ry = H or atkyl of 1 to about 8 carbon atoms;

X= alkyl, aryl, or alkaryl diradical connecting group of 0 to about 9 carbon atoms; a is 0
to about 100;

b is 0 to about 100;

¢ is 0 to about 100;

d is 0 to about 100;

g is 0 to about 2;

ris2ord,

p is 1 to about 3 subject to the limitation that p +g +r = 3; and

Y and Z is M, or matal ion; and
'ajgi.tif*acwl'ate, methacrylic acid/methacrylate, acrylamides, vinyl acetate and styrene, which

arg copolymarizabie with {1). No addilional crossiinking agent I1s necessary for the reaction of

monomer (1) and monomer (i} in this embodiment of the present invention since monomer (1)

having a p value of 2 or 3 is essentially a polyunsaturated molecule having 2 or 3 double

bonds and therefore acts as a cross-linking agent.

000147 in one embodiment of the present invention, the network composition is-a solid
or sulid gel material, typically having a creamy consistency, wherein the copolymer network

acts as a means for geliing the fluid o reversibly impart characteristics of a solid {0 the fluid.
At rest, the network palymar compaosition exhibits the properties of a solid gei] material, The

network polymer composition of the present invention axhibits high stability and resistance to
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syneresis, that is, the composition exhibits little or no tendency for fluid to flow from the
composition and imparts high stability and syneresis resistance o personal care
compositions, which include the silicone composition as a component. The high sta b’iijity and
syneresis resistance persists with prolonged aging of such silicone compositions and
personat care com pcm_ifi'_af;-s.. Héwawm--ﬂuid!rnay- he released from the network by subjecting
the network polymer compaosition (o a shearing force, such as, for example, by rubbing the

composition between one's fingers, to provide improved sensory feel characteristic of the fiuid

component of the silicone material.

[00015] Water {or a water eguivalent such as a non-aqueous hydroxylic solvent),

......

siloxane, linear or cyclic, or lipophillic fluid (oil swelling agent, oil swellable) may be used as
the swelling agent. Lipophilic fluids suitable for use as the fluid component of the composition
of the pr@SEﬂt’ji.rj‘;‘ve{ﬂftfiiognf 8 re those compounds or mixtures of two or more mmp{}umds that are
in the fiquid state at or near room temperaturg, for example, from a bout 20°C about 50°C, and
about one atmosphere pressure, and include, for example, siticone fluids, hydrocarben fluids,
asters, alcohols, falty alcohols, glycals and organic oils. In a preferred embodiment, the fluid
component of the composition of the present invention exhibits a viscosily of below about
1,000 o84, preferably below about 500 ¢St, more preferably below about 250 ¢5t, and most
preferably below 100 ¢St at 25°C.

[00016] In another embodiment of the invention, the copolymer network 1s a crossinked
network that is insoluble in various fluid components, but that is capable of being swallen by
with respect to the degree of aweliéi?nsg exhibited by the network in the fluid. {n another
preferred embodiment, the Crs:}SSﬁn}{ed structure of thr—- network is effective to allow the
natwork to be swollen by water, from its original volume (o 3 swollen volume that is a tactor 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 %heztwo-rk Can h-a-;determined; for example,

by extracting or evaporaling all of the fluid components from the network polymer compaosition

L
0

of the present invention to leave the original volume, that is, the volume of the copolymer

structure of the network is effective to allow the network to be swollen by a lipophilic fluid,
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fram its original volume to a swollen volume that is a factor of from 1.01 to 5000, more
praferably from 2 to 1000, and even more prafarably from & 1o 500, times its original volume,
The original volume of the network can be determined, for example, by extracting or
avaporating all of the fiuid components from the network polymer composition of the present
invention {o leave the original volume, that is, the volume of ith;e__poilyacryl ate siloxane
copolymer network in the absance of the fluid.

[00017] In another preferred embodiment, the crosslinked structure of the network is
affective to aliow the network o be swollen by a tow molecutar weight silicone fiuid, such as,
for example, decamethyleyclopentasiloxane, from its original volume {o a swollen volume that
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
network composition of the present invention to leave the original volume, that is, the volume

of the copolymer network in the absence of the fluid.

[00018] In yet another embodiment of the present invention, the fluid component of the

on the surface of the skin m';in‘ the stratum cornsum 'ilayze ¢ of the skin to act as lubricants,
reduce flaking and to improve the appearance of the skin, mollient compound are

generically known and include, for example, hydrocarbons, such as for example,

axample, jojoba, silicone fluids, such as, for example, cyclopentasiioxane, dimethicone and
bis~-phenyipropyl dimethicone, estars, such as, for example, octyldodecyt neopantanocale and
oleyl oleate, as well as fatly acids and alcohols, such as for example, oleyt alcohol and

isomyristyl aiCOth ._;

[00019) According to yet another aspect of the prasent invention a network composition
comprising the reaction product of at least one anionic polymerizable ethylenically
unsaturated monomer (1) selectad from the group consisting of

8
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CHa=C{CH:C{O)YO(C:HO )P (O HOH)(ONa), CHe=C{CH2)C{O)O(CaHsO)P{OYOH,,

CHp=CHC{O)O({CaHO)sP(OXOHYOH),, and CHy=C{CH: JC{OJO{CoHO}P(C)HOH): and

wombinations thereof;

additional monomers {1} selected from the group consisting of: CH=CHC({O)OH and
CHz=C{CH)C(O)O(CsHs0)sH and combinations thereof; and cross-linking agent {1} selected

from the group consisting ofCHz=CHC(0)O(CaHs0)C(O)OCH=CHa),

CHa=C{CH3)CO0HaCCHs,  [CHz=C(CHZ)C{O)O(CaHsO)sP(ONCH) and  combinations

theraot.

(00020} Another aspect of the present invention is directed to a method for producing
network polymer compositions of the present invention. Using the monomers described
ahove, the monomers are polymerized under free radical polymerization conditions. The
polymerizations are conducted in various solvents using catalysts and temperatures known in

the art for polymerizing actylates.

[00021] Examples of solvents that can be used in the present method include but are
not imited to silicone fluid, water, alcohol, ester, hvdrocarbon fluid or organic oil. Examples of
cata Eya"ft't'%fzatgcanfbe used in the method of 'tha-p resent invention include but are not limited to

pmtm 3 persuifate; and the lika. Orqan C Paroxy. c:at%lysts such as dsaikyl per@mdes e.q.,

di!ﬂupmpyi p&mxude iiauryl p@mmde, di~t~buty¥ pam:«me (iic’umyi pemmdv a i\yl hyquen

~?;**:QZ{}EBIS{fSObuWFQI"};Itf :I‘i@i),: 1,waZD-b-‘1i${_1 fﬁ’}fﬂi@h@}iﬂne@ﬁ!'b@ nifr il,eg} and the like and other ffee
radical generating catalysts.

[00022]  The network polymer composition may be further processed under low or high
shear to adjust the viscosity and sensory feel of the composition. This may be achieved, for
axample, by subjecting the composition to a moderate to high shearing force. Optionally, one
or more fluids may be added to the silicone composition prior to the shearing. The network
polymer composition of the present invention may be in a gel form, which contains the
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nofymer itself and the solverds. It can also be processed (e, avaporated) o remove part or

alt of the solvants.

[00023] In the specification and claims herein, the following terms and expressions are

o be understood as indicated.

[00024] The expression " Indrocarbon radicals” mwans any hydrocarbon group from
whiich one or more hydrogen atoms has been removed and is inmuswp of atkyl, alkanyl,
atkynyl, eyclic alkyl, cyclic alkenyl, cyclic alkynyl, aryl, aralkyl and arenyl and may contain

hetergaloms.

[aon25] The term "alkyl" means any monovalent, saturated straight, branched or eyclic
hydrocarhon group; the tenm "atkenyl” means any monuvalent straight, branched, or cyclic
hydrocarbon group containing oneg or more carbion-carbon double bonds where the sie of
attachment of the group can be either at a carbor-carbon double bond or slsewhere therein;
arid, the ferm "alkynyt” means any monovalent s;tfr:::-a.igifﬁ, branched, ar cyolic h vdrocarbon
group cortaining one or more carbon-carbon triple bonds and, optionally, one or more
sarbon-carbon double bonds, where the site of attachment of the group can be either at a
carbon~carbon triple bond, a8 carbon-carban double bend or slsewhere thaerein, Examples of
atkyls include methyl, ethyl, propyl and iscbutyl. Examples of alkenyls include vinyl, propenyt,
athvl, mathallyl, ethylideny! norborane, elhylidens nocbarnyl, ethyliceayl norbomane ana
sthylidene norbormenyl. Exarmples of atkynyls include acetylenyl, propargyl and
methylacetylenyl,

[00026] The expressions "cyclic atkyl", "cyclic atikenyl", and "eyclic alkynyl" include
bicyclic, tricyelic and higher cyclic structures as well as the ﬁf{}rcﬁmp nticned cydlic structures
further substituted with alkyl, alkanyl, am:iéf‘m'-zaiijkwn;fi graups. Repressniative sxamples
nolude norbormyl, norbornenyl, ethyinorhormyl, a}thvimr horreny, ayvclohexyl, athyl cycliohexyl,

sthyleyelohexenyl, cycohexyioycinhexyl and cyclpdudecatnienyl,

[00027] The term "aryl” means any monovalent aromatic hydrocarbon group; the term
saralkyl" means any alkyl group (as defined herein) in which one or more hydrogen atoms

have been substituted by the same number of ike andfor different aryl {as defined hearein)



CA 02783602 2012-06-07
WO 2011/079012 PCT/US2010/060713

groups; and, the term “arenyl” means aryy aryl group {as defined h n} iy wioh ong or more
hydragen aloms have beean s-u,t‘mm.u‘iedb‘sf. the same pumber of hk-s—a and;or chifersnt atkyl
groups (as defined herein). Examples of aryls include phenyl and naphthalenyl. Examples of

d phenethyl, Examples of arenyls include tolyl and xyiyl

aralkyls include

{30038] Gther than in the working examples or whers otherwise indicated, all numbers
Sxpressing amounts of matsrials, reaction conditions, tims durations, quantified properties of
materials, and so forth, sisled in the specificalion and claims are to be undersiood as helng
modified in all instancas by the term "aboul” whether or not the term “about’ is used in the

ENPIEsSIon,

[Q0025] t will be understood that any numerical range recited herein includes all sub-
FENGes w;ihm that range and any combination of the ~J§INGH anapoints -ofrsuﬂh FENYEeS OF gub-
rANges. As used herain, mt{}qm values of stoichiometiic subsoripts refer to molscular speacies

sl 'ff*f@n;-si'r"}’ieg:;ef' -vﬁiuﬁes ofsa‘it:i{it::éhiiu'r:‘satfricj guh ptq refer to a mixture of molecular spmie on

case of mixtures of the cmnpour}dsz of ‘ihez,pr&s-emirr-wa‘af:mia-nl, it should be r&:&diiy@'aip;;m;:are-r’s'[ thatl
the stoichiometric subscripts of midures would have averags valueas for the subscripis that

may b either integral or non-inteyral in contrast to those of pure compounds.

REHER Y I will be further understood that any compound, material or subistance which s
expressly or impli citly disclosed in the specification andior recited in & claim as belonging o a

j::;fafoup of .smctura}iy,:{:m:rmg}smiiﬁ i}aﬁ?}*‘ a;%ri;dfﬁr fu m::iis:mmzy miatm m:sm;jmz nds, materials or

00031] Tha term “cross-linked polymers” means polymer molecules which are built from

manamers which are linked together at many points other than thelr ends and as a resull
molecules with large size form and the material is non-pourable solid or geldike which cannot
ba dissolved in any solvent. Cross-links are bonds that link one polymer chain o another
They can be covalant bonds or ionic bonds. "Polymer chaing® can refer to synthstic polymers
or ’n:at{;urai polymers. Ity S;y‘:ﬁtf‘i&ti{t: _'pa:::s!?ymefr crogslinking refers to the use of cross-links o

promiots a difference in the polymers’ physicat properties,
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[00032] The copolymers in our invention are "non-crosslinked”, which means that their
monomers are either not inked togsther at points other than their ends or the linkages
between the polymers are so few that the copolymaer is either liquid or can be dissolved in at

least one solvent.

[00033] Reference is made to substances, components, or ingredients in exisience at
the timea just before first contacted, formed in situ, blended, or mixed with one or more other
substances, components, or ingredients in accordance with the prasent disclosure. A
substance, component or ingredient identified as a reaction product, resulting mixture, or the

like may gain an 'fififeﬂtiiy; property, or character through a chemical r-eaf:;ﬁon r:;r;tr'ansfﬁrmatim.

accordance with this disclosure with the application of cormmon sense and the ordinary skilf of
one in the relevant art {e.g., chemist). The transformation of chemical reactants or starting
materials to chemical products or final materials is a continually evolving process,
independent of the speed at which it occurs. Accordingly, as such a transformative process is

in progress there may be a mix of starting and final materials, as well as intermeadiate species

that may be, depending on their kinetic lifetime, easy or difficult to detect with current

analytical technigues known to those of ordinary skill in the art,

[00034] Reactants and components referred to by chemical name or formula in the
specification or claims hereof, whether referred W in the singular or plural, may be identified
as they exist prior to coming into contact with another substance referred to by chemical
name or chemical type {e.q., another reactant or a solvent). Preliminary and/or transitional
chemical changes, transformations, ar reactions, if any, that take place in the resulting
mixture, solution, or reaction medium may be identified as intermadiate species, master
batches, and the like, and may have utility distinct from the utility of the reaction product or
final material. Other subsequent changes, transformations, or reactions may result from
pursuant fo this disclosure. in these other subsequent changes, transformations, or reactions
the reactants, ingredients, or the components to be brought together may identify or indicate

the reaction praduct or final matenal.

12
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{300335] in describing the products of the present invention as'a reaction product of initial
materialyg reference is mads to the initial specias recited and it i3 t© be noted that additional
materials may be added to the initial mixture of synthetic precursors, These additional
matenals may he reactive m“*ffi.o.m“reaﬁ:twe ha dmmmﬂ Lharqcteusi iC Gf the ‘ubtant rvention
is that the reaction product is obtained from the regation of at lzast the componsnts lixted as
dizclosed. Nanregmw componeanis may be added to the reaction mixiure as diluenis or to
ripant additional propearties un re-ia‘fta::j t the propertiss of the composition prepared as &
reaction product. Thus for example finely divided solids such as pigments may be dispersed
into the reaction mixture, bedore during or after reaction to produce a reaction product
composition that additionally COMPTISES the non~reactive component, e.g. 8 pigrnent,
Additional reactive components may also be added; such components may react with the
initial regctants or hey may react with the reaclion product; the phrase "reaction product” s
intended to include those possihi fities as well as including the addition of non-reactive

compansnis.

[00036] Other optional ingredients may be addead in the compositions of the present
invention including coupling agents, e.g., silane u}ufﬁiing agents, curing aids, e.g., including
as...tmioras retarders and acceieratorg, processing addidive suich as nss-, plasticizars,
tackifving resins, silicas, other tillers, pigments, fatty acids, zine oxide, waxes, antioxidants
and anti-ozonants, peptizing agents, reinforcing materisls such as, for example, carbon black,
and so forth, Such gdditives are selacied bagsed upon the intended use and such selection ix

within the knowledge of one of skill in the art, as are the required amounts of such additives

known to one of skill in the art.

[00037] Other embodiments of the invention will be apparent to those skilled in the art
from a consideration of this specification or pragtice of the invention disclosed herein, ftis
intendead that the specifivalion and examples be considered as sxemplary only, with the trus

scope and spirit of the invention being defined by the following claims.

{00038} The compositions of the present imvantion can be used commarcially as a
demulsifying agents, in agricultural compositions including ferdilizers s, in cosmelies and
pém@nai care products, in %".i."’(}usﬁ*if'lfiﬂd cleanears, in cmmmg compositions such as waxes ang

the ke, i waler processing apparatuses as wall as other products.

13
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{00039] Ag usad herein the term "non-agqueous hydroxylic organic compound” means
hydroxyl containing wrganic compounds exemplified bg atcohols, glvcols, mlyhydm alcohols
and polymeric ahveals and mixtures thareof that ars louid at room tmmpearaturs, e.4. about 25
“G, and about one almosphers pressure, The non-aqusous organic hydromylic solvents are
selected from the group consisting of hydroxyl comtaining SFgANIC COMPaU els comprising
alcohols, glycals, polvhydric aleohols and polymeric glycols and mixiures tharenf that are
liquid at room emperature, e.g. about 25 °C, and about one atmosphere pressure. Freferably
the non-agqueous hydroxylic organic solvent is selected from the group consisting of ethylens
alveal, ethanal, prapyl alcohol, iso-propyt alcohiol, propylene glycol, dipropylene glycol,

tnp:uayﬁene qum butyimp glymi xoabutyicane, {;ﬁlywl e mi pmparze cdics, c;lycerm sorhitol,

mixtures thersof.

synthelic Fyamples:

Example 1: Preparation Nebtwork Folvmer Composition 1,

[G0040] Mixture through 1 through 4 in Table | were used to prepare Nefwork Polymear
Composition L Mixer 1 was placed in a 2L IRA mixer. Nitrogen was bubbled through for 30
minutes o emove oxygen from the System . The mixture was heatad to 55°C under nitrogen
and held at the lemperature. Mixiure 2 and mixture 3 were added over a o~ minuie time

ﬁl’%f}(){i'i-* The mixture was coolad 0 25 C &ﬁer two hours, Mixture 4 was then added and the
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e Table
WEiGHT;
INGREDIENTS I{grams}_é
e Mixtaved L
Trimsthylolpropane trimethacrylate 0.2
;Amfh{, acid . 3.8

Phasphate rneno~wtex f::;f polypropylene |
I viate (MW=500) - 1B1.2

ﬁhnsphate d ~estez m‘ poiymopy!me __,
glycol mono-methacrylate (MW=800) | 154 |

§P0Iymoplvenegiy{:ai mono-methacrylate |
i@(MW =400y i 84
’;gTermtal TMN-6

(
: -
““““““““_“q_q_q_q_“q_—_-_-_—_-_-_—_—_-_—_-_-_—‘-_-.—_-‘—.-.-‘——-—------—-—--—---—-—--——-—‘ﬁ‘ whe ke whe ol she whe ohe whe whe ohe she de she ohe sl ohe ohe sl ole e wle e e ok ok ohe vl e e ok e e e e ke o ok ke o puigragy
) :
& L] .

\
AT S - '
( .
\

i

L |

|

§§80d um hydroxide solution (40 wit% in
jwatef

Mmture 2

Sﬁdfum blsulf te solution ( i
F%ﬁfT{Z}US ammonium sulfate suiutmn (0. 2%

in wate r) P35

10% in water)

,_____““““__““m“m““i
e Mixture3 ;;;;;;:,lmwm ]
Potassium persulfate solution (4.5 wt¥% in|
water) I A R
| Mixture 4 + ]
Sodium metabisulfite solution {10 wt% in 3
-watar‘-} * -

*’Tergitai TMN-B is 8 Br: ' mh@dS 'mndaiyﬁimhtﬂ E*thmxviat% avaiiabie al Dow

Chemicals.

Example 2: Preparation of Network Polymer Composition i

[00041] Mixture 1 through 4 in Table II were used to prepare Network Polymer
Composition 1. Mixer 1 was placed in a 2L IRA mixer, Nitrogen was bubbled through for 30
minutes to remove oxygen from the system, The mixiure was heated to 55°C under nitrogen
and held at the temperature. Mixture 2 and mixture 3 were added over a 5- minute tims

"peri@'ﬁ. The mixture was cooled to 25°C after 'twc hours. Mixture 4 was then added and the

15
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o Tablell

WﬁlGHT
e NGREDIENTS (gffﬁm)...,
Whxture 1 ‘
}Pht}smiatp mono-ester of polypropylene | |
alycol mone-methacrylate (MW=500) | 108.0
Phosphate di-ester of polypropylene

giycol monoe-methacrylate (MW=800} 11.0

Polyproplyenegiyeol mono-methacrylate \3
s e B0
1Ter§itai IMNABT 5o
Esag ,o\:’xG"‘ * _ 0.3
Waler 3147
Smdaum hydmxid& solution (40 wit% in |

Mn{tme Z?

Ry “mm

Sodaum baadiﬂte solution {10% in water) 13

Forrou% ammoniurn sulfate solution (Q. 2Q |

inwater) 25

| Mixture 3 s |

Pata%lu m perﬁ;uifmaﬁ saiution (»’% 5 wit% m

Waier) 450

| Mmtum d

Vaie 250
*Tergital TMN- 6 is a Branched Secondary Alcohol Lthmyiatas available at Dow
Chemicals.
*Sag 330 is a s.aiicon& pased antt foam amuilsion, available at Momentive Performance
Materials,

[00042]  Part 1 through 3 in Table m were used to prepare Network Polymer
Composition Hll. The ingredients in Part 1 were placed mixed under nitrogen. Nitrogen was
bubblad for 30 minutes to remove oxygen from the system. The mixture was heated 1o 50°C
and ?'fieaidz at that temperature. Pard 2 and Part 3 were added i 1?0 Fart 1 at ;}G“"(“ The mixture

wag heated at 55°C for approximated three hours to give an off-white soft solid.

16
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Examy sie 4 Preparation of Network Polymer Composition IV

100043] Part 1 through 3 in Tables IV wers used to prepare Nebtwork Polymer

Composition V. The ingredients in Part 1 were placed mined undsr nitrogen. Nitrogen was
hubbled for 30 minutes to remove oxygen from the system. The mixture was heated to 50°C
and held at that temperature, Part ¥ and Part 3 were added into Part 1 at 50°C. The mixiure
was heated at 55°C for approximated three howrs to give an off-white soft solid.
Table IV
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Example 5: Preparation of Network Polymer Gompuosition V:

[00044] Part 1 through 3 in Table V were used to prepare Network Polymer Composition
V. The ingredients in Part 1 were placed mixed under nitrogen. Nitrogen was bubbled for 30

minutes to remove ax&@em from the sys‘téem . The mixture was heated {o 50°C and held at that

G5°C for .,..;ppmxlm'ﬂod three hours {o give an ::}ffﬁwhlte soft solid.

Tabie \Y

WE G HT
 INGREDIENTS | {gram s)
@Hm Paﬁﬁ =

'thp mte d: 05 t&r @f puiypr@pyien&
glycol mono-methacrylate (MW=800
Paiypr@piyan&giyao | mono-methactylale

,wator} q s. to pH . SE

L, LT, LTSS SN e e e e e e e e e e e o o o o o o o e o ol o o - - - - o - -
' LY

. - N

F‘Jotawum perbuliate ~ v 0.3

: §: Use of Network Polvmer Composition | as an aquaous

gty oy Py g Ty g Ty Ty Ty Ty T I A D R S O S W O, 0 0, 2 e 0

phase thickener:

[0y Ty Ty Ty g g Ty Ty T g Ty o oy og g Ry g0, Ty gty Mo g g 0 N0 ¢

[D0045] The thickened agqueous i{':-:omgpﬁsﬂiﬁtziﬁns.{:}f Example 6 were made by combining
the listed ingredients in the relative amounts set forth in Table Vi, according to the following
oracedures. Network Polymer Composition | prepared according to Example 1 was missed
with D1 water using an overhead mixer at 700 RPM for 10 minutes. The viscosities of the

rasulting materials {measured after 24 hours}) are listed in Table V1.
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Example 7: Use of Network Polymer Composition H as an agueous phase thickenen

T T T T T T

00486] The thickened agueous campositions of Example 7 were mati&by,(zmrmirai'r’sg:

L

the listed ingredients in the relative amounts sel forth in Table Vi, according to the Tollowing
procedures, Netwark Polymer Composition I prepared according to Example 2 was missed
with D4, water using an overhsad mixer at 700 RPM for 10 minutes. The viscosifies of the

resulting materials (measured after 24 hours) are listed in Table VL.
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L N I S N I I I I N *.‘ﬁ L% ] I E T E RS E R e A e e e e e e e e e e e e e e e e e e e ol e e w e - - - - - eowmew -‘- -'-:-.- Ll L -f*_-'-‘-_-'-‘-_ -:‘-‘_‘_ - - -:‘_-_-_ - - x‘ﬂ_-_‘x“‘x‘ “‘x“‘_‘-‘-x‘x‘\\\\\\:\“\“\‘ksu“. B B B ML B, 55‘?4\\\*\5‘5%\‘\\'\‘55'\J

Example 8 Use of Network Polvmer Composition |

Ty g 0 gy, g i g T, B g B By 0, g gy g g A g g g g g g g g gy g oy 3, g 0, g0, g A, g g oy g g g g g i gy g g B g, B, By b S, g A S By L e L A Ay A,

thickeners:

i, IV and V as agueous nhase

{00047} The thickened aguecus compositions of Example 8§ were made by COMDINING

the listed ingredienis 1 the redalive amounts sst {orth in Table VIl according to the following
nrocedures. Network Polymer Composition IV and V were prepared acoording to Example
3, 4 ana b respectively, The ingredients were mixed using an overhead mixer at 700 RPM for

10 minutes. The viscosities of the resulting materials (measurad after 24 hours) are listed in
Table VI,
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Tabfe VI )

Sample Sample [Sample |
. Ingredients 8182 83 )

Network palymer compasition il ~

(grams) B UL ST I -

lNetwc}rE\ nolymer composition 1V
(grams)i‘lw ________ N

Netwa:h polymer composition V.| .s

~3-- - mmmm S5 Gaameeeeon e
Ay (Gigaing ’3 3 s e Pt SR
W?iﬁ“f (gm o 1833 B33 1 833
T mpmy ______________________________
Viscosity (cPs) DQUU{J{%% 65000

v v 3

{00048} The thickened agqueous compositions of Example 9@ were made by combining

the listed ingredients in the relative amounts set fodh i Table (X, according to the following

'I?“' . il ¥
. N N
e R e i e B B B R R R R e R e B e e et B, B, B, B, B B B R &

5 a mple |
‘ ingredients 10 i'
Network polymer ;
‘com sosition f {grams) 1 20
W ater {grams) L B0
F‘wpmyi

P e i i o o o e e e _--_---_-__-__-.c-----------r._.__‘._ ......

V[bcom‘{y m‘. pH b {&(*Ps)‘.mw ?{]‘SOD
Viscosity ¢ at pH 7 {ePs) ¢ 79000 |
\f fiscosity at pH ¢ {(;P&);m 84000 |

Example 10 Use of Network Polymer Compaosition Il as an agueocus phase thickener;

{00451 The thickened aquecus compositions of kxample 10 were made by combining

the listed ingredients in the relative amounts set forth in Table X, according to the following
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nrocedures. Network Polymer Compusition | prepared according fo Examp & 2 was misse (]
with [).1, water using an overhead mixer at 700 RPM for 10 minutes. pH was adjusted by
using glyeolic acid, The viscosities of the resulting materials (measured after 24 hours) are
listad in Table X Network P@-iym@r Composition | provided effeclive thickening of the

agueous solution in the range of pH 4-8.

............................................................. TableX
| Sample
] Ingredients 40 {

[wac]rk polymer
,mmpuslta ‘I li (\Qi’“jmﬂ Y

‘skh\hhh’l\\‘lhi‘.bh‘chh\l\ . TMEE R R R R R RR R AT T I T T T I T I T T YT R R T R R R T T E E e v g i e T T e s s s T s s s s s s s s s v e e e e ey

"lcbtﬁ..ﬁb.c....h..hhhbhhh"hb\\\\\\ TMARARBRRRRETRY \"“'\'\"\“'\‘\'\‘\'\‘\'\\\'\\\:\ \\\\\\\\\\\\\\\\\\\\\\\\\
----------------------------------------------------------------------------------------------------

---‘--‘--------------- ----------- h“h“.ﬁ....bbﬁ cacsacssanaaa llhhllllca& ...........................

“------‘-------------‘ |5 R . h-‘h**&ﬁ.&b..b* ..‘Q..C..QJ‘C.‘E..QC‘%‘ ..........................

«*t**t**.cbtc****ta.b. Ak bkkaaanan h\b\\b\\\\\\\\“'\ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Example 11 Use of Network Polymer Compositions WV in Moisturizer compositions:

T Ty T T T T T T R R T TR ST SN S N W U

00507 The moisturizing formulations of Example 11 wers made by combining the listed
ingresd ents in the relative amounts sat forth in Table X, sccording to the following
%’Jf'*i‘i{@ﬁ?fii’i‘@%»NEWff‘i%« Folymer Composition |-V wera prapared according o Example 1-F
aspectively. The ingredients were mixed using an averhead mixer at 700 RPM for 10
minivtes. Panel fests showed that Sample 11-8 o 11-5, when applied on skin, provided

significantly tower tack, lighter and more cushioning feel than Comparative Sample 11,

N
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Table Xl

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

"\“'\“'\“‘W\‘\\‘V\"\‘V&“\'ﬁ\ ‘\“‘q-‘q_ -----------------------------------------------

Sample "‘%dmpleb%mpif\ zxmpiex ampleComparalive
__Ingredients | 111 | 112 413 | 114 | 11-5 | Sample 11 |
Nwtwm}{ polymer | ;E E

szmpoa;imn | o
(grams) .38 | i

§Netwm k polymer

§(,,s:3;m}os fion # | 3

é‘@f\}at work polymer |

E}mmﬂosmfm i - E

f\ifﬁtwmi«: polymer &

composition 1V | 5 55 o
grams) b B
Network polymer ‘

mmpami for V

+ *SEFBQ@,,A@? ...... : § A NN AR AN A - N

A adanesdesdds

I‘aiymrm

i B B B N

gttt A
»

"

'y

e

J L3

. "

v
Ry
i#‘ ,
r—v-vvv*

Water {(grams)

S e e B R B B R B R B R R e R e e e B B R R R R P e e A R

i tap(igai 200 is a L chenn/’ c}lycervi pﬂiyamyiam,@waiiqbie at Cognm

Example 12: Use of Network Polymer Compositions | in a Sunscreen Lotion

S T L B DL o L S G e

Composition:

{0051} The sun 11 iotion compositions §1 bxample 12 were mads by combinimng the
ingradients listed in Tabiézkfilm according o the followin Q procedura: (1) Part A was mads by
mixing all the ingredients using an overhead mixer mcm REM untit uniform; (2) Part B was
mixed in a separate containgr and then added to Part A; { } the mixture was then mixed unti
Lnif (. Stahle oiw emulsions wers prepared. Sample “§2 ;}rowded a fighterand s sitkiar fes]

.....

than Comparalive Sample 12, { also exhibiled lower {aok,

”“i

Q\.
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table Xl

- Comparative |
~ Sample 12 | Sample 12

Ingredients

LWL LT LWL LSy B B i S B B B A

; Paﬁ ;; 1*~Ne|c;hi {qmm&a)nght( ?imfﬁ}'

22 R 222222332 R ] Y‘

“’amﬁf‘* ltsmn i

\\\111111111 1111&51&\

|

! '
"\ 2 .
N N N e s e RN - .\-’-_-_-_-_-_-_-_-_-_-_-_-_-_-.-_-_-.-_ R E R R R R R R R R S SN N A N N A N T R 'l\\\\\\.\\b\\b\\\\\bttb\\\h“:

"\ 1 " . .
"\ 1 - \ .
?( } : ) T 1
“ 1 = b

gEE {; X 1 F'*UV

l\‘\\‘\‘\“\‘\'"\\'"\'\\'\'\\‘N\\kss.‘\"‘ W N L B L N R N N L N N N LWL L S S S N L S SR . LR R W W L W ML W W W W WS W WS WS W SN W M M S S S R S S S S S S S S S G S S S S
1 . .
\. S S : 1, L X4
. : . pw 5 : 4

" 1
L]
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ it N ™ -:
3 T % A :
-
t , N o }' by \:}* LN :
' . . éi‘ g : Gl 4 1
L AN N EEE Y Y E YT E RN Ly Yy by o Yoy Top T Ty Ty Ty Ty Ty Ty Ty Ty Ty T T Wy A usu\ku\\uuxuuu&ukxkx&x&xt&xuutuu&ixxxxxxxxttttttttttttttttﬁﬁtﬁ!ﬁﬁ!ﬁﬁ!ﬁ!ﬁﬁﬁﬁ.ﬁ{
N 1 ¥
K 1 .

t ? 1: ' .
t L. 1 - :
P - - ---*tt—*.—-...........huuu1111\1\\\\\\\\\%%%&%\&\\&i\&i RRRRRRR Hhﬁgbﬁhﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁhkﬁkkkkk\\kkkkkkkkkkkk\k&\kk&k<\\\\t\tt\\\\\\\\\\\\ﬂ\\\\\ttttﬂ&tmmxn&xtttmt‘
. X e

h 1
i 1

-

m R A
Octyl methoxyeinnamate L 8 3
Octyl sali ngaiv N | 1 |
* Pemulen TR-2 is an Ac ryi;ztm 'C10-30 Aiwl Auyiat& Crassp.lynwr available a

Lubrizol.

Example 13 Use of Network Polvymer Compositions | in a Color Dosmetic Composition:

gy ey g g g, g T T I T

[0052] Themim cosmetic compositions in Example 13 ware made by combining the
ingredients listed in Table X and mixing using an overtiead mixer untit uniform. Panel test
showed that Sample 13, when applied on skin, exhibited belter spraeading and sensary than

Camparative BExampls 13,

Tabie }QH

e e eI EAEE R R R R RR T TR TT IR IR IIID ‘H~wh5h ivieivie e o de do e o o o e o e o e e e et de e A it e e e e G

- Comparative |
n ingredients N \\ﬁi}f‘ﬂﬁiw L,; 1 SBample 13

55&55&5&&&&&&&&&&&&&& \~ x SRR TR TR EEEELE LT LR U,

Part A if‘t: eight {gra mf*} Weight {gr rt:«n‘m;}
Neiwmk pui‘ymm ~

L]
1
1 L]
1 . L]
1 = L]
1 . L]
i X '} 1) . .
1 " . 4
i: i}i ﬂ }Q"af f(}ﬂ ) ) : :
*‘ 1 P Ty . .
-.*-.*-**.*..............hxhhuu}\xuuxhu\\\\\\\\\\\\\\\\\\\\%\x\\x\\\\\\\ 1N§‘ AN Y Y Y R YT T Y Y T Y T T R R Y F I Y T I T T YT TR N s e e s v e e e
1 1 rﬁ' :
| 1 o
\ r\ ) N e . n
’l ‘] t Y 1 c X :
\ h.} ( " \ g ~! «
----***ﬁ**ﬁ**ﬁ..ﬁ*.ﬁ..n..n.s‘n..hh-.qqnqhhhl\\\\11\\\\\\\\\\\\\ﬁ\\ﬁ\\1\\‘\11111ﬁ‘1ﬁ‘1ﬁﬁ1ﬁﬁﬁ1ﬂﬂ ‘1ﬁ11ﬁ\11\ﬁ“‘\\‘5“f€
] 1
) ' 1 - .
) 1 ‘
"‘1 .E' ) : f 1 .
I ' N 1 .
£ <= ks i : 1 : :
", v qﬁ_ﬁﬁ,{,,{,,_qk_F_--------.--.‘..‘..;..;..--qgu.1111111\1;rxuxuxx\\\\xh\hhhh.h\h\xx\\u\u\\thhu\hu\hu\mu

Aemmdo TiOy P25 |

Y I : \
' W’q%’w’qﬁ\pﬁ\rﬁ\\»\\\,\\\,\\\\\\\\\\\\-\\\\\‘.‘-\‘.\\‘.‘-‘L‘L‘L'.‘.‘L'L‘.-.".-.-.-.-.-.-.-.-.-.-.!.".‘.'.-.'.-.'.‘.'.'.‘.'.'.‘ wemhwmhAA A A CAdAACAAACABaLsacsaanSa n\ Aasmasasamaaaaaaaaaaaan

*Hispagel 200 1s & glyceriy glyceryl polyacrylate, available at Cognis.
*Aeroxide fé}%}*gi} s & ttanum dioxide, availadle at Evorik imuw

Example 14 Use of Nebtwork Polvimer Compositions 1 in a Rinse-off Mair Cs:mcimmm

e g B, e, Py g B, g g i,y e T T T

{eam &Sttian, .

SO0 e, 0 2 T, Fag Ty ey R Ay Ry Ry Ay A

[Q0053] The rinse-off hair conditioner composttions of Sample 14 and Comparative

Exampls 14 wers made by combining the ingredients listed in Table XIV, acsording o the
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following procedure: {1) Part A was made by combining the ingredients and mixing at 60°C
untit uniformy; (2) Part B was mixed in a separate container and then added to Part A; (3) the
mixture was then mixed until uniform. Pansl tests showed that Network Polymer Composition

| improved the sofiness and sleekness of the hair.

Table XV

’ U T T S S S S S S, S S, . oy 2, o o, o, o, e, o, o, wh. ok, ok ke ——sssssssssskkaskhlklhhhhhRhhhhhhhhhhhAhhhhAhhahhhhhhhh bbb hhhhARAhhAAAARAARARARhhhhhhhhdahhiia®s AR AR R R0 20T 00 2 220 2 ST S e e e i, 2o 2 2 2 2 2 2 2 s
5‘?\, .. !
g A e T e 2 T D T T D B D T T T e T T T T e T T T T T L E -~

‘m“\.\‘\\‘\"\“‘t\‘h e Ta i e o ‘L

Er PartA Wmht {¢ rams}Wel ht f;rams}

"

A T U TR AU TR S TR S U S U S UL S P Sy, anp sy, Sy, sy, by, sy, sy, sk sk ke, ks e, ol ol ol whe e ol lhalie, sl o, oile AR ARRRA R R R R R R R

Network y_oivmer wmpasmn 3 25.5 Q

T L LU LU LU “‘h A ke i s e, e e, e e B ARRA R R R R R

SF1632% ‘5 "5

'

. ' (I
Y U S S S U S Y S Sy Sy Sy Sy Sy S S S, S, Sy S, G, Sy, Sy, g, Sy, S, S, . S, S, Sy, . b, s, . s, b s, e, s, . e e, B, S, S S, e, . S S S, . W S B, . S, S B, . S, B W e o e, A, e, e, . . e, . S, . . e e, S, . S, . s s e, S, e, . e, wlle, e, e, wlle, . e, ke, ol ol , . i, s sk, ke, s s ks s, s e, b, ke, e e, ke, o, s o, e, ks ke e, e, o S, S S S —— - - . - - 2 2 2oy, 2 ——
' '

m . | . f Ea’ i

Ca 0 0 . J - »

S A R R A A e e B e R R R R R R B B Bt iy B A A Aae T T T, T Lo R A e T A A At T T 2 A ‘Q.‘..ﬂ.1‘!.ﬂ.‘L‘\ﬂ.‘ﬁ.ﬂ.‘h‘\ﬂ.“tﬂ.“ﬂ.“tﬂ.“ﬂ.“ﬂ. “\‘\‘\““\“&‘.ﬂ.\‘\\“‘\“‘\“\‘\.\“\.\“\.\“\.\“\.‘ e o b B R e B A B B AR
U

Tergital TMN-6" B o

d
h
d
= 0 N , .
W L T L L R R L L L LTS SRR S, g, oy, oy, o, . o, b, . W . b, . . . b, . . . o, o, o, o, o, o, o 2, .-.‘L".q.".".".".".q.".‘..ﬂ,‘ﬁ".".ﬁ1‘&11‘&114‘,q.‘t"11ﬂ.‘\ﬂ.“‘““‘“&““‘““““““‘\‘\.‘\.“‘\.\“‘. "
U
d

E i ﬁ a l
a ;
1
'
e T T T L T T T, L LT L T T T T LT LT T T T M LT ‘Q.‘!.‘\Q.'L‘tﬁ.‘!.‘!.\‘L‘tﬂ.‘\‘\ﬂ.‘\‘\ﬁ.‘\‘l“t‘\\‘\‘tﬂ.‘\\‘\.\‘&‘\.‘1\‘\.‘1““*\.‘\“\““M“\\mmmm“
. . ' . . ‘ ¥ * E ' " K
K N .
. . 0
. . \ o Tl
‘“““‘““““‘11“1‘1‘_“1*1* -L hhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh A S S M. S W, e, e, e, s e . . e +A“ﬁ- e s e e e e e s e e e e e o e s S o o o T o L
' t 3
'

L L T . S B U T T L L L e L L e L L L L L L T L e T L i T Ll 2030 2m 2 2 2 2 2 2 2 B 2 S S S S e S, e e A, ol e ol B, ol ol "‘.“ e, slimlie, e ."‘" ....... e e e e e e L L e T T L T L L L L T T T L T

*Tergitai TMN 6 s a Bramhwd S&-:sctmdary Aiwhai Ef 10w¥ates available at Dow
Chemicals;

**SE1632-C16-18 alkyl dimethicone, available at GE silicones; and
Polyquaternium-10 UCARE p@lymei JRIOM, available at Dow Chamicals.

yFJ g

- Preparation of Network Polvmer Som Bosiion XV:

Example 15

N, T, Ty o, B, T oy B, g g g g e T g g T T

(00054} Mixture 1 through 4 in Table XV were used to prepare Network Polymer

...................................................................................................................
.................................................................

Composition | Mixture 1 was placed in a 2L mixer. Nitrogen was bubbled through for 30
minutes {o remove oxygen from the system. The mixiure was heated to 55°C under nitrogen
and held at the temperature. Mixture 2 and mixture 3 were added over a 5 minute time period.
The mixture was cooled to 25°C after two hours, Mixture 4 was then added and the mixture
was mixed for 30 minutes to give an off-white soft solid. The soft solids were then mixed with
acetone in 1.4 weight ratios for 30 minuies. The mixiure was allowed to settle for 30 minutes.

The hqmd iaver Was ihen daecanted. {he sohids were dr ed in a vacuum oven at 80°C for two

hours and then grinded with a coffee grinder to obtain a white powder.
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Table XV

e g e B B e My e B M B e e T T B B B

INGREDIENTS (qrams}
m:xture ‘i B

i?’hﬁsphm lf“'”iﬁ(‘td di e&tar af poiypmpylene
i¢ rylate (MW=800) - 11.0

N

.

A B B R, L, N R B B R R Y \?\. \\\\\\\\\\\\\\\\\\\\\\\\\\ \.t
L .

.

?Oivproplybmg ymi MOoONo- nwihauryidte

————— LA A ER LB S BB B & B B b i i b biahhiaihhih el & el e ol

iTerJ tal N--ES*

Rl e s el el

Sodium hydroxide solution (zm wi%
water) 284
' Mixture 3.
ﬁodnum bis uifate S0 Uli@ﬂ (‘i {}% m wat&r} 13
Ferrous ammonium sulfate solution (0.2% r’(s

nwater) . |25
...... M’“ULWE
Potassium persulfate solution (4.5 wt% in | |
water) 11 50
Mixture 4 ' |
SOdlum metabisulfite solution (10 Wi in

*Tergital TMN-6 is a Branched Secondary Alcohol Ethoxylates, available at Dow
Chemicals.

Example 16; Use of Network Polymer Compositions XV in a Moisturizer composition:

Ao, 20,0 0, 0, A, Ay g g i Ay g g 0 A, g g 0 A0 g, g0 0, g g g0y g0y g g g, g, 0, 0, g g g g g g Ao, g g Py e gy ey g A g g ey Ay Py g, Ty g e, g ey ey ey \\\\\\%“\\\M“\W

[ﬁﬁﬁﬁﬁ'ﬁ] The nmiistt;frizing formulations of Exam p-‘ie& 168 ware made by cornbinir q the listed
pn:::i(:fedure-s,- Network Paiymer- C-D.mp{“lSltiGﬂ:?(V wera p:repared acc-rdmg i szample. 15. The
ngradients were mixed using Speed mixer at 3000 RPM for 2 minutes. Panel tesis showed

that Sample 16, when applied on skin, provided lower after-rub-in tack and more cushioning

feel than Comparative Sample 18-1. Comparative sample 16-2 was not a stable mixiure.
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"I . .
1 . . ] .
. . : . g '
e it B e T S e e M o e e e R R i -
.

Lompamtwe bampaiaiw
. Ingredients t Sample 16 | Sample 16A | Sample 108 %

_ Weight (grams)}Weight (gra ‘DEJ Y}{?;:E?ifliiﬁ-i\!i}i‘.?flﬁ{.
f\ N* f(-‘r J 5 {305' m 2r C‘Of TT L‘*Ob UO i'i f’\\f S SR 1 S G o C’!
D i W"-ﬁt?‘f ?{f}wmw"‘i} ~~~~~~~~~~~~~~~~
Velves 126 1.8 ‘ ¢ L

*Velvesit 125 is a silicone gd ;}mdu(, \ am:iabie al Momenti we Pe 'farrs‘ ncx, i‘\:fate:f ias,

Results:

Result summary.

[O00S5E] Examples 148,15 presented six »yntm@w swamples, sach representing a
different structure. Examples §6-10 showed how thase polymer network compositions
thickened water at t:ff‘i'ffﬁé rart golitds lov slg ar oM. 5 AMEHE 11 provedy that the polymer aebwork
composition of the g}; esant invention could significantly improve the sensory of a moisturizer
farmutation, compared with Hispagel 2000, a benchmark product. In Example 12, the polymer
network composition showed to provide a lighter, silkisr sensory in a sunscreen formulation,
as wall as oi-in-water emulsifying capability. Example 13 showed ‘ii-‘l-'at.ﬁthe--pmiwner could help
o disperse ;i,‘?*fd?@;ﬁhiﬁﬂ piggment in & color cosmetic formulation. Example 14 %hmf@d that this
ORI bwark composition could bring the sollness and sleekness feels 0 haw when
i;.nmsrgmmtesfi in a rinse-off hair conditionsy formulation. Example 18 showed a synergistic

effect between the pragent struciure and a silicone gel.

[00057] It will be understood that any numerical wnge:* recited herein includes all sub-

ranges.

{A0058] It will be further understood that any compound, material or substance which is
i"‘@?ﬂ“qoi” mt,infa;:s_tisciﬁéw disclosad in the mwca ication -'md ‘or reciied in a claim as .b-'gfif:sam;:im; el

Jubm NCes isncigudeg,immztiyuai Nme%mmtwm -s:::f jth & jgruup a‘n_d a_l.i COMm i}:‘:‘zatif}m thareaix,

[00059] Other embodiments of the invention will be apparant to those skilled in the art

fromm a consideration of thix gpeg a(. ation or practice of the invention disclosad herain. His

25
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intended that the specification and examples be considered as sxemplary only, with the trus

scope and spirit of the invention being defined by the following claims.

27
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WHAT IS CLAIMED 15!
1. A nielwork composition comprising the reaction product of

{} at least ong anions palymerizable athylenic ally unsaturated monomer () sedacted from

the group consisting of

[CH=CR3)C{O)YOXACH O CoHs0){ CsH D) P(ONOY 1 OZ)

where
Ri=Hor --:ss:fi'kyi of 1 to about ts 0 rb:::m ats::;:rm%;*

to about 1 i._} {}r;
b is O {o about 100;
¢ s 0 o about 100;
d is 0 to about 100;
&g Ulo about 2
ris 0 to aboul 2
pis1 {0 atyout 3 subject o the limitation that P g e = 3 e and

Yoand £ i M, or metal on,

CHa=C{RCIOIOX MO {0 N { ey ~&:3Qx-~r* }
wi _re

Ry = Hoor alkyl of from 1 10 abowt 6 carbon alomns;
X= alkodl, aryl, or alkaryl diradical connecting group of Q to about 8 carbon aloms;
a'is O to about 100;
b'is U to about 100;
¢ is 0 to about 100;
o' 18 O to shout 100,

Y oig H! ar metal on; and

20



CA 02783602 2012-06-07
WO 2011/079012 PCT/US2010/060713

(i1} one or more additional monomers (' ii}. selected from the group aommhng ot f_sf,ryln

styrans, ‘”hif’h are mfi;‘)f‘}ikfn"i{‘ﬁ,.?}f‘*fﬁ with {1 } and

({i} & cross-linking agent (1), capable of copolymerizing with (1) and (i1,

2. The network composition of claim 1 wherein said cross-linking agentis a ;}f)i}fun(*tmnal

vinlvlidens monomer containing at least two unsaturated groups.

oy

3. The natwork composition of claim 2 whersin said polvfunctional vinlylidene monomer is
setected from the group consisting of butadien&, isoprene, divinyl benzens, aliyl acrylates,
nolvatkylang glyeol déij:f’icry‘latas,- and t:ifi%rr‘;zeth:ac{rylmé}s,. Tir‘imeii??}}fi@! propane {rimethacrylate,
dialhd esterg, and dimethalbyl esters. The network composition of claim 1 wherein said
COMPBOSIY ition co Tprises about 40 o about 88 wei whi parcent basad on the otal weight of the
mionomers of said at least one artonic polymenzable ethylenically unsalurated monomer (1),
about 0.5 to about 50 wanght parcent based on the total welght of the monomers of said
additional monomers and about QU1 o about 10 weight percent based on the tolal weight of

the monomers of said cross-linking agent,

& The network composition of ¢laim 1 whereina, bo ¢, d, &, b, ¢ and d’ are each

independently 0 to about 50,

3. The network compoziiion of clam S whereina, boo, d, 8, v, ¢ and ¢ are sagh

e p@ﬂdf’*mw O to about 15,

&, The network composition of ¢lanm 1 whergin said composition is swollen by & solvent to

form a solid, semi-solid, or creamy consistency compaosition,

7 The network composition of claim 7 whersin said bOiV@Hii waler
G, The natwork composition of claim 1 whersin said cross-linking agent (1) is at least one

anijonic polymarizable ethylenically unsaturated monomer (1) selected from the group

consisting of

[(JH“”(J{E{W){.J(G}GXQ(M}“! ‘)) { i“ir\-}o};{{adi‘l?(}}j]%i‘a Q){'C}’Y)Q () }f
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wih ere | " . . ‘
Rs = Horalkyl of 1 10 about & carbon atoms;

X= alkyl, aryl, or alkaryl diradical connacling group of 0 {o about 9 carbon atoms; ais 0
to about 100;
b is 0 to about 100;
¢ is 0 to about 100;
d is 0 to about 100;
1 is O {o about 2,
ris 2 or 3; and

p is 1 to about 3 subject to the limitation that p +q +r = 3; Y and Z is H, or metal ion,

10, The network composition of claim 1 wherein said monormer (1) is selected from the
group consisting of CHy=C(CHa)C(Q)O(CsHs0)aP(O)(OH)YONa),
CHz=C{CH3)C({O)O(CaHs O )sP(OYOH)z, CHy=CHC{O)O(C3HQ)sP(O)}QH),, and
CHz=C(CH3)C(O)O(CaHeO)PIOYOH)z:

said additional monomers (11) are selected from the group consisting of! CHy=CHC(O)OH and

CHz=C(CH)C(0)O(CsHsO)sH; and
sald  cross-linking  agent (i} is  selected from the group consisting of
GHa=CHC{O)O({CeH40),C{O)YOCH=CHy),

[CH2=C(CH)CO,CH1:CCoHs and [CHa=C(CHR)C{0)O(CsHs0 ) P(ONOH).

" A method for producing network polymer compositions comprising the reaction
product of

i) at least one anionic polymerizable ethylenically unsaturated monomer (1)

sgiected from the group consisting of

where -
Ry =H or atkyl of 1 {o about § carbon atoms;
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A= atkyl, aryl, or alkaryl divadical connacting group of O o about @ carbon aloms; ais O
{0 shout 100;

b is 0 to about 100;

o is O to about 100;

d is O {o about 100,

g is 0 o abol Z;

c18 0 1o sbhoutd 2

s 1 o about 3 subject to the Hmitation thal p +q +r = 3; and

Y oand Z is H, or metal ion;

sl

CHy=C{

RC{O0K AT O {CaHal ) {TUH0 30505}

WSS
Ry= M oor alikyl of from 1 to about 8 carbon atoms,
X= alkyl, arvl, or atkaryt diradical connecting group of O to about 9 carbon atoms;
& 18 0 to about 100;
b is 0 to about 100;
¢ ia O to about 100,
d' is 0 to about 100;

Y ois H, or metal on; and

o~

(it} one or more additional monomers (1) sefected from the group consisting of acrylic
acid/acrylate, methacrylic acid/methacrylate, acrylamides, vinyt acetate and
styrene, which are copalymerizable with (1), and

SRERG e e e Ay

{iity a cross-linking agent (11}, capable of copolymerizing with (1} and (), comprising:

nolymernizing monamer {1 and monomer (1) under fres radical polymerization conditions in

the presence of crosslinking agent () to produce a crosslinked network polymer

composition and, optionally, subjecting said crosslinked network polymer composition to

low or high sheer to adjust viscosily and/or sensory feel of said network compaosition.
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12, The method for producing sald network cormposition of claim 11 wherein said cross-

linking agentis a polyfunctional vinlylidene monomer containing at least two unsaturated

GIOUPS.

.......

13, The method for ’:;-;-*@ci.u@mg} aaid network composition of claim 12 said ;:mvftmc;t onat

virdylidene monomer 1§ sslacied fromm the group consisting of butadiene, a%@pzem divinyl
hEensens, ;.355}5 acryiatas, ;:uiyﬁ kylens Ji‘ GOl A ry iates and dimethacrylates, dialiyt esters,

and dimathallyl esters.

14, The method for producing said network compaosition of claim 11 wherein said
composition comprises about 40 to about 98 weight percent based on the lotal weight of the
ronomers of said at least ons anionic polvmerizable ettyienically unsaturated monoimer (13,
ahout 0.5 to about 50 wei;gii‘ﬁ nereent basad on the total 't:veééigsi*}i of the monomers of said
additional monomers and about 0.1 {o about 10 weight percent based on the total waight of

the monomers of said cross-linking agent.

15, The method for producing said network composition of claim 11T wherein a, b. ¢, d, a',

v, o and d are sach "iﬁd{ap&ﬁdezr‘ﬁ:Ey‘ {0 {o aboui S0,

1. The mathod for producing said network composition of claim 16 wherein a, b. ¢, d, &,

b, o and d are sach indepamdently 0 to about 18,

17.  The method for produsing sald network composition of claim 11 wherein said

compaosition is swollan by a solvent,

15, The method for producing said method for producing network polymer compositions of
claim 11 wherein said crossHinking agent () added o said network composition is at least
one anjonic polymerizable ethylenically unsaturatad monomar {1} selectad from the group

congisting of

li\; HE:C{ RS )Ci( G)ija ( C’s‘ HrQ }Q{. C-S HsQ )sﬂfcijl 5Q2 }d} ;Jj ({) ) ( @ Y )q{Q"z }

whers ,
Ra = H oralkyt of 1 to about § carbon atoms;
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K= atkyl, aryl, or alkaryl diradical connedcting group of 0 to about 8 carbon atoms; ais 0
1o about 100;

his O to about 104,

¢ is 0 to about 100;

g is O to about 1O

i is O to about Z;

ris 2 or 3and

s 1 1o about 3 subject o the imitation that p +g +r = 3 Y and 2 18 H, or melal ion.

19, The method for producing said method for producing network polymer compositions of
claim 11 wherein said monomer (1) is selected from the group consisting of
OHL=C{OHSCIOOICHO PO OHONa), CHe=CICH C{OIO{CH O PO Ok,

CHe=CHC(OYO{CHORPOHOH),, and CHy=C{CH IC{OYO{CaH O ) PO OH);

~ ‘md additional monomers (1) ara selected from the group consisting of: CHy=CHC{OYOM and
CHa=C{OH JC{O YL aHa0 )M, and

Saic f:r-ossseﬁnking agent () is  selected from the group consisting of
CHa=CHOOIO(CHO LSOO H=CH,),

QH“C{C* 15)C0zCHLCCHy and [CHa=C{CH JO{OGH{TGHOs P (O} OH),

*'ﬁ«*g
sk
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