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(57) Abstract: The present invention is directed to a network composition having the reaction product of: (i) at least one anionic
polymerizable ethylenically  unsaturated  monomer  (I) selected from  the group consisting of
[CH2=C(R3)C(0O)OX(CoH40)p(C3H60).,(CsHs0)al ,P(OY)(OZ), where Rs = H or alkyl of 1 to about 6 carbon atoms; X= alkyl,
aryl, or alkaryl diradical connecting group of 0 to about 9 carbon atoms; a is O to about 100; b is 0 to about 100;c is 0 to about
100; d is O to about 100;q is O to about 2; r is 0 to about 2; p is 1 to about 3 subject to the limitation that p +q +r=3; and Y and Z
is H, or metal ion; and CH>=C(R3)C(O)OX3(C.HsO)u(C3HsO)(CsHs0)a-SO3-Y) where Rz = H or alkyl of from 1 to about 6 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 O to about 100; Y is H, or metal ion; and (ii) one or more additional monomers (II) selected from the
group consisting of acrylic acid/acrylate, methacrylic acid/methacrylate, acrylamides, vinyl acetate and styrene, which are copoly-
merizable with (I); and (iii) a cross-linking agent (IIT) capable of copolymerizing with (I) and (II).
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NETWORK COPOLYMER CROSSLINKED COMPOSITIONS AND METHODS OF
MAKING THE SAME

FIELD OF THE INVENTION

{0001} The present invention relates to network copolymer compaositions, processes for

their preparation, and products comprising the same.

BACKGROUND OF THE INVENTION

{0002} Network copolymer compositions can exhibil a variety of physical properties.
The polymers can be modified {o be hydrophilic, lipophilic and hydrophobic depending on the
nature of the organic substituents. Recently, network compaositions have been made by
simultanecusly polymerizing and cross-linking, in the presence of a free radical
polymerization calalyst of a mixture of polymeizable ethylenically unsaturated monomers
having particular structures that have shown utility in @ variety of applicalions including
personal care (hair conditioners, skin care and color cosmetics), textile treatments, hard
surface madifiers, agricultural adjuncts, and the like. These compositions are further
described and claimed below. in addition, particular methods of making these products are

alsa gshown and claimed below.

SUMMARY OF THE INVENTION

{0003} According to the invention, there is provided a network composition comprising

the reaction product of:

i) at east one anionic polymerizable sthylenically unsaturated monomer (1) selected from
the group consisting of
[CH=C{R3)C{O)YOX{CaHaO ) (CaHs O ) CaHaO )l PIO K OY 1,{0Z):

where
K3 = H oralkyl of 1 to about § carbon atoms;
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X= alll, aryl, or alkaryl diradicat connecting group of O to about 8 carbon atoms; ais 0
o about 100;

b is O o about 104,

¢ is O to abowt 100;

d is O o about 160

g is O to about 2

ris O to aboul &;

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

Y oand £ g H, or metal on;

and

CHy=C{ROCIMOX {CHO (GO {CiHaD 1S 01 Y)
whare
Ra = M or altkyl of fram 1 to about 8 carbon atoms;
Y= alkl, aryl, or alkaryl diradical connecting group of O to about 8 carbon atoms;
a 18 O o about 100,
Bis O o abow 100,
¢ s O fo about 108
d' is 0 {o about 100;

Y ofa M, or metal jon and

{ii} one or maore additional monomers {It) selected from the group consisting of acrylic
acid/acrylate, methacrylic acid/methacrylate, acryltamides, vinyt acstate and styrene, which

are copolymerizable with {1), and

{iin} a croas-linking agent (), capable of copolymarizing with {1} and (i}

[0004] Another aspect of the present invention is directed {0 & method of producing the
network compuositions of the present invention by polymerizing the monomuers st forth above

urder free radical polymerization conditions in various solvents and under temperatures used

{0 polymerize acrylates,

3
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{aDOS] Additional embodimants are also part of the present invention, which ars further

desaribed in the Detalled Descnption of the Invention below.

DETAILED DESCRIPTION OF THE INVENTION

Q008 According o the present invention, a network composition comprising the

reantion product of:

¥

b al feast one anionic polymaerizable ethylenically unsaturated monomer {1} seleciad from

the group consisting of

JCH=C{R3)C{OOX{CaMH0 3 {CiMHs O ) CaMs O )l F{IOXOY {0

whare

Ry = H or alkyl of 1 1 about B carbon atoms;

= alkyl, aryl, or alkaryl diradical connecting group of O to about 8 carbon atoms; ais 0
{o about 100, 1 to about 100, preferably O to about 40 and more preferably about O to about
15;

b is 0 fo about 100, 1 to about 100, preferably 0 to about 40 and more preferably about
0 to about 15;

¢ 18 U to about 100, 1 to about 100, preferably O o about 40 and more preferably about
3 to about 15;

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

i is O 1o about Z;

ris O to about 2;

pis 1 to about 3 subject to the limitation that p +q +r= 3 and

Y and Z is H, or matal o

ard

CHy=C{R)CONOX{CaH O ) (CaHs O ) CalHa O )-8 05-Y)
whearn

By = Moo atkyl of from 1 to about 8 carbon atoms;
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= atkyl, aryl, or alkaryl diradical connecling group of 0 to about 9 carbon atoms;

a' is 0 1o about 100, 1 to about 100, preferably 0 1o about 40 and more praferably about
0w about 1%

k' is O to about 100, 1 to about 100, preferably 0 to about 44 and more preferably about
010 about 15;

c'is { to about 100, 1 to about 100, preferably 0 to about 40 and more preferably about
1o about 15

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

Y is H, or metal ion; and

{1y one or mors additional monomers (1) selected from the group consisting of aorylic
acid/acrvlate, methacrylic acidimethacrylate, acrylamides, vinyt acetate and styreng, which

are copalymerizable with (1), and

(i} a cross-linking agent {111}, capable of copolymerizing with {1} and (i1}

{0007} One embodiment of the present invention includes up {o about 0.5 o about 50
paercant by weight of the total weight of monomers, of ong or more additional monomer,
preferable any acrylic acid/acrylate, methacrylic acid/ methacrylate, or monomers such as
aorviamides, vinyl acetate and styrene, which are copolymerizable with {f). Any organic
acrvlate or methacrylate can be employed as the comonomers in the composition. Examples
of stch monomers include, but are not fimited te, acrylic add and mathacrylic acid or the
derivatives such as methyl, ethyl, butyl, amyl, Z-sthylhexyl, cyclohexyl, vinyl, ally,
hydroxyethyl, perflucroethyl, isobormyl, phenoxyethyl, tetraathyiene glycol, tripropylens glycol,

{rimethyiolpropans, polyoryatkylens.

{0008] Accarding to still anather aspect of the present fvention further provides a
network composition describad above wherein the cross-linking agant is a palyfunctional
vinlylidene monomer containing at least two unsalurated groups. Examples of polyfunctional
vinlylidens monomers of the network composition is sslected from the group consisting of
butadiens, lsopreng, divinygl benzene, alivl acrylates, polyalkylans ghyeol diserviatas and

dimathacrylates. Other crosslinking agents include dialiyl esters and dimethallyl esters and
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other crosslinking agents listed and described in U.S. Patent No. 4,509,848 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 composition comprises about 40 to about 889,
preferably 50 to about 85, more preferably about 60 to about 75 weight percent based on the
{otal weight of the monomers of at least one anionic polymerizable ethylenically unsaturated
manomer (I}, about 0.5 to about 50, preferably about & to about 40, more preferably about 10
10 about 30 welght percent based on the total weight of the monomers of the additional
ronomers and about 0.1 to about 10, preferably about 2 {o about 8, more preferably about 3
to about 8 weight percent based on tha total weight of the monomers of said cross-inking

agent.

[o0010] Both the acrylate cross-links and the polyether substituents are capable of
hydrogen bonding with water and other hydroxylic solvents, increasing cantent of either, all
other composition variables remaining constant, will tend {o increase the water swelability of
the resulting cross-linked network polymer. Because it is possible to vary the compaositional
parameters of the cross-linked network copolymaers of the invention in an almost limitless
fashion, some compositions are both water swellable and oil swellable while others are only
water swellable or ol swellable, and some compositions will not be swellable with any of the
solvenis discussed herein. The amount of crosstinking present in the crosslinked network
may be characterized with respect to the degree of swelling exhibited by the nelwork in the

fluid.

[00011] The cross-linked structure of the network of the present invention is effective to
allow 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 original volume of the network can be determined, for example,
by extracting or evaporating all of the fluid component from the silicone composition of thg
present invention to leave the original volume, that is, the volume of the sopolymer

network in tha abzence of the fluid,

[Ga!
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[00012] 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 vet another aspect of the present invention a network composition
comprising a reaction product of monomer (1} provided below and has a subscript p equalio 2
or 3, no additional cross linking agent is necessary. That is, a network compasition

comprising at least one anionic polymerizable ethylenically unsaturated monomer {1}

[CH2=C(R3)C{O)OX+(CaH1 0 1(CsHs0)(CeHsO)lP{ONOY)4(0Z) (1)

whare

Ry = M or atkyl of 1 to about 6 carbon atoms;

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

b is 0 to about 100;

¢ is O to about 100;

d is 0 to about 100;

g is 0 to about 2;

ris2org;

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

Y and Z is M, or metal ion; and
(iiy one or morg additional monomers (i1} selected from the group consisting of acrylic
acidfacrylate, methacrylic acid/methacrylate, acrylamides, vinyl acetate and styrens, which
are copolymarizable with {1). No additional crossiinking agent is necessary for the reaction of
monomer (1) and monomer {1} 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.

[00014] in one embodiment of the present invention, the network composition is a solid
or solid gel material, typically having a creamy consistency, whergin the copolymer network
acts as a means for gelling the fluid to reversibly impart characteristics of a solid o the fluid.
At rest, the network polymer composition exhibits the properties of a solid gel material, The

network polymear composition of the present invention axhibits high stability and resistance {o

)
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syneresis, that is, the composition exhibits little or no {endency 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 such sificone compositions and
personal care compositions. However, fluid may be released from the network by subjecting
the network polymer 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 fiuid

component of the silicone material.

[00015] Water {or a water eguivalent such as a non-aqueous hydroxylic solvent),
sifoxane, linear or cyclic, or lipophillic fluid (ol 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 present invention are those compounds or mixtures of two or more compounds that are
in the fiquid 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, hydrocarboen fluids,
estars, alcohotls, fatty alcohols, glycols and organic oils. In a preferred embodiment, the fluid
companent of the composition of the present invention exhibils a viscosity of below about
1,000 8¢, preferably below about 500 ¢8t, more preferably below about 250 ¢8t, and most
preferably below 100 ¢St at 25°C.

{000186] In another embodiment of the invention, the copolymer network is a crosslinked
network that is insoluble in various fluid components, 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
natwork to be swollen by water, 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 original volume of the nelwork can be determined, for example,
by extracting or evaporaling afl of the fluid components from the network polymer composition
of the present invention to leave the original volume, that is, the volume of the copolymer
netwaork in the absence of the fluid. In another preferred embodiment, the crosslinked

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
preferably from 2 {o 1000, and even morg preferably from § to 500, times its original volume,
The original volume of the netwaork can be determined, for example, by extracting or
gvaporating all of the fluid components from the network polymer composition of the present
invention o leave the original volume, that is, the volume of the polyacrylate siloxane

copolymer netwark in the absence of the fluid.

[o0017] In another preferred embaodiment, 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, decamethyleyclopentasiloxane, from its original volume o a swollen volume that
is & factor of from 1.01 {05000, more preferably from 2 {o 1000, and even more preferably
from 5 fo 00, times its original volume. The original volume of the netwaork can be
determined, for example, by extracling or evaporating all of the fluid component from the
network composition of the presant invention to lsave the original voluma, thal is, the volume

of the copolymer network in the absence of the fluid.

{00018} In yet ancther embodiment of the prasent invention, the fluid component of the
praseni invention comprises an emollient compound. Sultable emoilient compound include
any fluid that provides emollient propedies, that is, that when applied to skin, tend to remain
on the surface of the skin or in the stratum cornsum 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 exampie, hydrocarbons, such as for example,
isododecane, isohexadecane and hydrogenated polyisobutene, organic waxes, such as for
axample, jojoba, siticone fluids, such as, for example, cyclopentasiioxane, dimethicone and
bis~-phenyipropyl dimethicone, estars, such as, for example, octyldodecyl neopentanoate and
olevi oleate, as well as fatly acids and alcohols, such as for example, oleyt alcohol and

wsomyristyl alcohol.

[00019] According to yet another aspect of the present 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{CHNC{OYO{CsHaO)P (O HOH)(ONa), CHp=C{CHa)C{OIO{CaHzO3P{OYOH),,
CHp=CHC{O)YO{CaHO PO OHYOH),, and CHo=C{CH:)C{OIO{CoHO ) POYOM): and
combinations thereof,

addifional monomers (1) selected from the group consisiing of CH=CHC(OQ)OM and
CHz=C{CH)C(O)O{CsHsO)H and combinations thereof; and cross-linking agent (Hf) selected
from the group consisting of CHz=CHC{OIO{C:HsO ). C{OYOCH=CHa),
CHa=C{CH3)CO20HICCaHs,  [CHap=C{OH)C{OYO(CHO)el.F(OYOH)Y and combinations

thereof.

{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 acrylates.

[00021] Examnples of solvents that can be used in the present method includs but are
not imited to silicone fluid, water, alcohal, ester, hydrocarbon fluid or organic oll. Examples of
catalyst that can be used in the method of the present invention include but are not limited to
free radical catalysts such as permtides such as hydrogen peroxide, ammonium persulfate,
patassium persulfate and the like. Organic peroxy catalysts, such as diatkyl peroxides, e.g.,
diisopropy! peroxide, dilauryl peroxide, di-t-butyl peroxide, dicumyl peroxide, alkyl hydrogen
peroxides such as tbutyl hydrogen peroxide, t-amyl hydrogen peroxide, cumyl hydrogen
peroxide, diacyl peroxide, for instance acetyl peroxide, lauroy! peroxide, benzoyl psroxids,
peroxy ester such as ethyl peroxybenzoate, pavalate peroxide, the azo compounds such as
2-azobis(isobutyronitrite), 1-azobis{1-cyclohexanecarbonitrile} and the like and other free
radical generating catalysts.

[00022] The network polymer composition may be further processed under low or high
shear to adjust the viscosity and sensory fesl of the composition. This may be achieved, for
axampie, by subjecting the composition to a moderate {o high shearing force. Optionally, one
or more fluids may be added to the silicone composition prior to the shearing. The network

polymar camposition of the present invention may be in a gel form, which contains the
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polymer itsalf and the solverds. It can also be processed (Le. avaporated) to remove part or

all of the solvents.

[a0023] In the specification and claims herein, the following terms and expressions are

1o be understood as indicated.

{00024} The expression " Indrocarbon radicals” means any hydrocarbon group from
which onea or more hydrogen atoms has been removed and is inclusive of alitd, alikenyl,
atkyoyl, eyclic alkyl, cyclic atkenyl, cyclic alkynyl, and, aralkyl and arenyt and may contain

heterpaloms.

[D0025] The term "alkyl" means any monovalent, saturated straight, branched or cyclic
hydronarhon group; the term "alkenyl” means any monavalent straight, branched, or oyclic
hydrocarbon group containing one or more carbon-carbon double honds where the site of
attachment of the group can be either at a carbon-carbon double bond or elsewhere therein;
and, the term “alkynyl” means any monavalent siraight, branched, or cyclic hydrocarbon
group containing one or more carbon-carbon triple bonds and, optionally, one or mare
carbon-carbon double bonds, where the site of altachment of the group can be eitherata
carbon~carbon triple bond, & carbon-carbon double bond or slsewhere tharein. Examples of
atkyls include methyl, sthyl, propyl and isobutyl. Examplas of alkenyls include vinyd, propenyl,
alhl, methaliyl, sthylidenyl norbomane, ethylidens norbormyl, ethylideny! norborasne and
athylidene norbormenyl. Examples of alkynyis include acetylenyl, propargyl and

methylacetylenyl,

[00026] The expressions "cyclic atkyl", "cyclic atkenyl", and "cyclic alkymyl" include
bicyelic, trieyelic and higher cyclic structures as well as the aforementioned oyclic structures
further substituted with alkyl, atkenyl, andfor alkynyl groups. Repressniative sramples
molude norbornyl, norbomenyd, ethylnorbornyl, ethyinorbormenyd, cyclohexyl, ethyloyclohexyl,

asthvloyelohexenyl, cyclohasyloyelnheonyt and cyclodudecatrienyl,

[a0027] The term "aryl” means any monovalent aromatic hydrocarbon group; the term
“aralkyl" means any alkyl group (as defined hergin} in which one or morg hydrogen atoms

have bheen substituted by the same number of like and/or different aryl (as defined herein)
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groups; and, the term "arenyl” means any aryl group {8s defined herein) in which ong or more
hydroagen atoms have been substituled by the same number of like and/or different atkyl
groups (as defined herein). Examples of aryls include phenyl and naphthalenyl. Examples of

aralkyls include benzyt and phenethyl. Examplas of arenyls include tolyl and xyiyl.

{00028] Other than in the working sxamples or whers otherwise indicated, all numbers
axpressing amounts of malsnals, reaction conditions, Bms durations, guantified properties of
materials, and so fordh, stated in the specification and caims are to be undersiood as heing
madified in all instances by tha term "aboutl” whether or not the tenm “about” is used in the

eRprassion.

{00028} it will be understood that any numerical rangs recited herein includes all sub-
ranges within that range and any combination of the various endpoints of such ranges or sub-
ranges. As used herain, integer values of stoichiometiic subseripts refer to molecudar species
andd non-integer values of stolchiometric subscripts refer to a mixture of molecidar species on
3 molecutar weight average basis, a number average basis or a mole fraction basis., In the
case of mixiures of the compounds of the present invention, it should be readily apparent that
the stoichiometric subscripts of mixtures would have averags values for the subscripls that

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

[000340] it will be further understood that any compound, material or subistance which
axpressly or implicitly disclosed in the specification andior recited in a claim as belonging o a
group of structurally, compositionally and/or funclionally related compounds, materials or

substances includes individual reprasentatives of the group and all combinations thereof.

{0031] Tha term "cross-linked polymers” means polyrmer molacules which are built from
manomers which are linked togsther al many points other than thelr ends and as a resull
molecules with large size torm and the material is non-pourable salid or gellike which cannot
be dissolved in any solvent. Cross-inks are bonds that link ong polymer chain 1o another.
They san be covalant bonds or jonic bonds. "Folymer chaing” can refer o synthetic polymers
or natural polymers. In synthetic polymers, crosslinking refers to the use of cross-links W

promots a difference in the polymers' physical properties,



WO 2011/079012 PCT/US2010/060713

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

laast one solvent.

[00033] Reference is made to substances, components, or ingredients in existence at
the timea just before first contacted, formed in sity, 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 dentity, property, or character through a chemical reaction or transformation
during the course of contacting, in situ formation, blending, or mixing operation if conducted in
accordance with this disclosure with the application of cormmon sense and the ordinary skiit of
ane 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 intermeadiale species
that may be, depending on their kinetic lifetime, easy or difficult fo detect with current

analytical technigues known {o these 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 o in the singular or plural, may be identified
as they exist prior {o coming into contact with another substance referrad to by chemical
name or chemical type {g.4g., another reactant or g solvent). Preliminary and/or transitional
chemical changes, transformations, or reactions, if any, that take place in the resulting
mixture, solution, or reaction medium may be identified as intermediate species, masier
batches, and the like, and may have ulility distinet from the utility of the reaction product or
final material. Cther subsequent changss, transformations, or reactions may result from
bringing the specified reactants and/or components together under the conditions called for
pursuant {o 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 product or final material.

12
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[o0035] in deseribing the products of the present invention as a reaction product of initial
raterialy reference is mads to the Initial specias recited and it is to be notad that additional
malerials may be added to the intlial mixture of synthalic precursors. These additional
malerials may be reactive or non-reactive. The defining characteristic of the instant invention
is that the reaction product is obitained from the reaction of at least the components lsted as
dizclosed. Nonreactive componenis may be added o the reaction miture as diluenis or to
fmpart additional properties unrelated to the propertiss of the composition prepared as a
rsaction product. Thus for example finely divided solids such as pigments may be dispersed
into the reaction mixture, before during or after reaction to produce a reaction product
composition that additionally comprises the non-reactive component, €.g. a pigment,
Additional reactive componernits may also be added; such componants may react with the
initial reactants oy they may react with the reaction produst; the phrase “reaction product’ s
intendad o include those posgibiliies as wall as including the addition of non-reactive

COMpoNsEnts,

[00038] Other optional ingredients may be addad in the compositions of the present
invention including coupling agents, e.g., stlane fzwupiing agents, curing aids, e.g., including
activators, retarders and accsleralors, processing addilives such as oils, plasticizers,
fackifving resins, silicas, other fillers, pigmaents, fatty acids, zine oxide, waxes, antioxidants
and antl-ozonants, peplizing agents, reinforcing materisls such as, for example, carbon black,
and o forth. Such additives are selacied based upon the intended use and such selection is
within the knowledge of ong of skilt in the art, as are the required amounts of such additives

known to one of skill in the art,

{a0037] Other embodiments of the invention will be apparent to those skilled in the art
fron & consideration of this specification or praclice of the invention disclosed herein, ftis
intendead that the specification and examples be considered as sxemplary only, with the true

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

{00D38] The compositions of the present invaniion can be used commuercially as a
demulsitying agents, in agricultural compositions including fertilizars, in cosmetics and
personal care products, in household cleaners, in coating compositions such as waxes and

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

13
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100038} Ag usad harein tha term "non-agqueous hydroxylio arganic compound” means
hydroxyt containing organic compounds exemplified by alcohols, glycols, polyhydric alcohols
and polymeric ghveals and mixdures thereof that are liguid at room emperature, e.g. about 25
U3, and about one atmosphere pressure. The non-aquesous organic hydroxylic solvents ars
zelected from the group consisting of hydroxy! comtaining organic compounds comprising
aloohols, glycals, polyhydrie alcohols and polymeric glyools and mixtures thereof that are
liquid at room lemperature, e.g. about 28 °C, and aboul one atmosphere prassure. Preferably
the non-aquecus hydroxylic organic solvent is selected from the group consisting of ethylene
glyeal, ethanal, propyl alcohol, iso-propyt alcohol, propylene glyeol, dipropylene glycol,
tripropylene glycol, butylena glycol, iso-butylene glycol, methyl propane diol, glycerin, sorbitol,
polyvethvlene glyeol, polypropylens glycol mono alkyl sthers, polyoxyalkylene copolymers and

mixtures thergof.

Synthetic Examples:

Example 1: Preparation Network Polymer Composition 1

{a0040] Mixture through 1 through 4 In Table | were usad to prepare Network Polymeay
Composition . Mixer 1 was placed in & 2L IRA mixer. Nilrogsn was bubbled through for 30
minutes to remove oxygen from the system. The mixiure was haated to 55°C under nitrogen
and held at the empearature. Mixure 2 and mixture 3 were added over a & minute time
period. The mixture was covled to 25 C after two hours, Mixture 4 was then added and the

mixture was mixad for 30 minutes to give an off-white soft solid.
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Table |
WEIGHT
INGREDIENTS | {grams)
Mixture 1
Trimethyloipropane timethacrylate 0.2
Acrvlic acid 3.8
Phosphate mono-ester of polypropylene
glycol mano-methacryiate (MW=500) 1681.2
Phosphate di-ester of polypropylene
glyeol mong-methacndate (MW=000) 15.4
Polyproplyeneglycol mono-methacrylate
{MW=400) 8.4
Tergital TMN-6
,,,,,, 7.0
Wa 443.8
Sodium hydroxide solution (40 wi% in
water) 39,7
Mixture 2
Sodium bisulfite solution (10% In water) 1.8
Farrous ammonium sulfate solution (0.2%
in water) R -1
Mixture 3
Potassium persulfate solution (4.5 wi% in
water) 21.0
Mixture 4
Sodiurm metabisulfite solution {10 wi% in
waler) 35.0

*Tergital TMN-8 is g Branched Secondary Alcohol Ethoxylates, available at Dow

Chemicals.

Exampis 2: Preparation of Network Polymer Composition i

[00041] Mixture 1 through 4 in Table II were used to prepare Network Polymer
Composition |, Mixer 1 was placed in a 2L IRA mixer. Nitrogen was bubbled through for 30
minutes to remove oxygen from the system. The mixture 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 mixiure was cooled to 25°C after fwo hours. Mixiure 4 was then added and the

mixture was mixed for 30 minutes {o give an off-white soff solid.

15
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__Table !l
WEIGHT
INGREDIENTS (grams)
Mixture 1
Phosphate monoe-ester of polyprapylene
giyeol mono-methacrylate (MW=500) 108.0
Fhosphate di-ester of polypropylene
giycol mono-methacrylate (MW=800) 11.0
Polyproplyenegliyeol mono-methacrylate
{(MW=400) 5.0
Tergital TMN-§* 5.0
Sag 330™ 0.3
Waler 314.7
Sodium hydroxide solution (40 wi% in
water) 28.4
Mixture 2
Sodium bisulfite solution {10% in water) 1.3
Ferrous ammonium sulfate solution (0.2%
in waler) 2.5
‘ Mixture 3
Potassium persulfate solution (4.5 wt% in
water) 15.0
Mixture 4
Sodium metabisulfite solution (10 wi% in
water) 25.0
Tergital TMN-6 is a Branched Secondary Alcohol Ethoxylates, available at Dow
Chemicals.
**Sag 330 is a silicone-based agntifoam emulsion, available at Momentive Performance
Materials.

Example 3: Preparation of Network Polvmer Composition i

{00042} Part 1 through 3 in Table I were used to prepare Network Polymer
somposition . The ingredients in Part 1 were placed mixed under nitrogen. Nitrogen was
bubbled for 30 minutes fo remove oxygen from the system. The mixiure was heated to 50°C
and held at that temperature. Part 2 and Part 3 were added into Part 1 at 50°C, The mixture

was heated at 55°C for approximated three hours {o give an off-white soft solid.

16
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Tablewt
WEIGHT
INGREDIENTS {grams)
Part 1
Phosphate mono-ester of polvpropylena
ghycol monog-meathacryviate (MW=500) 25.9
Phosphate di-ester of polypropylene
aglyeol mono-methacrviate (MW=800) 2.6
Polvproplyvensglyeal mono-rathgorylate
(MW=400} 1.4
Watar 7 70.0
Sodiwn hydroxide solution {40 wi¥% In
water) ) 4.5 fopH S
Part &
Sodium bisulfita D45
Partd -
Potassium persuifate 0.3

Example 4: Preparation of Network Polymer Compuosition [V

{00043} Fart 1 through 3 in Tabls IV wers ussd o prepare Nebtwork Polymer
Compaosition IV, The ingredients in Part 1 were placed mised undsr nitrogen. Nilrogsn was

bubblad for 30 minutes {o remove oxygen from the system. The mixture was heated to 50°C

and held at that temperatura, Part ¥ and Parl 3 were added into Part 1 at 50°C. The mixture

was heated at 55°C for approximated three houwrs 1o give an off-white soft solid.

Table IV
WEIGHT
INGREDIENTS {urams)
Part 1§
Polvathyleneglyeol diacrylate 0.08
Acrylic actd 0.55
Phosphate mono-esier of polvprapyiens
giveol mono-methacndate (MW=500) 21.8
Phosphate di-ester of polyprapylens giveol
meno-methacrylate (MW=GHD} 2.2
Folyproptyenegiveol mono-methacrylate
{(MW=400} 1.2
Waler 74.4
Sodiurn hydroxide solution (40 wi% in water) igs. lopH &
Part 2
Sedium bisu .15
Part 3
Polassiurm persuifate 4.3
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Example 5: Preparation of Network Polymer Composition 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 nitrogan. Nitrogen was bubbled for 30
minutes to remove oxygen from the system. The mixture was heated o 50°C and held at that
ternperature. Part 2 and Part 3 were added into Fart 1 at B0°C. The mixiure was heated at

55°C for approximated three hours {o give an off-white soft solid.

Table V
WEIGHT
VVVVV INGREDIENTS {grams)
Part 1
Acrylic acid 0.55
FPhosphate mono-ester of polypropvlene
giycol mono-methacrylate (MW=500) 21.8
Phosphate di-estar of polypropylene
giycol mono-methacrylate (MW=800) 2.2
Polyproplyeneglycol mono-methacrylale
{MW=400) 1.2
Water 74.4
Sadium hydroxide solution (40 wi% in
water) s topHB
Part 2
Sodium bisulfite solution 0.15
Part 3
Potassium persulfate 0.3

Exampls 8: Use of Network Polymer Composition | as an agueous phase thickener:

[00045] The thickened agueous compositions of Example 6 were made by combining
the listed ingredients in the relative amounts set forth in Table Vi, according {o the following
procedures. Network Folymer Composition | prepared according to Example 1 was missed
with D.1. 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 Vi
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Tabla Vi
Sample  Sample Sample  Bample 8-
Ingradients £-1 G2 85-3 4

Neatwork polymer

compaosition | (grams) 8.3 10 11.7 13.3
Waler (grams) 41.7 40 38,3 38.7

Property i
Viscosity (cFs) 4000 15000 | 128000 | 216500

{00048} The thickened aquenus compositions of Example 7 were mads by combining
the listed ingredients in the relative amounts set forth in Table Vi, according to the following
groceduras, Network Polymer Composition i prepared according to Example 2 was missad
with DL, water using an overhsad mixer al 700 RPM for 10 minutes. The viscosities of the

resulling materials {measured after 24 hours) are listed in Table VI,

Sample Sample  Sample 7-Sampls 7-
ingredients 71 72 3 4
Network polymar
compaosition 1 {grams) 7.1 8.3 10 12.5
Water (gramsy A28 417 44 37.5
Propearly o
Viscosity (cPs) 22000 | 40800 | 71000 1 105500

Example 8 Use of Network Folymear Composition B IV and V as agueous phase
thickenars:

[00047] The thickened agueous compositions of Example 8 were made by combining
the listed ingredients in the relative amounts set {orth in Table VI, according to the following
procedurss. Network Polymer Composition I 1Y and V were prepared acoording to Example
3, 4 and & respectively, The ingredients were mixed using an overhead mixer at 700 RPM for
10 minutes. The viscostties of the resulling materials {measured after 24 hours) are listed in

Table VHL
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Table VI
Sample Sample [Sample
ingredients 8-1 8-2 8-3
Network polymer compasition i
{grams) 18,7
Network polymer composition V|
{grams) | 16,7
Network polymer composition V
{grams) 8T
Water (grams) 83.3 633 | 833
Froperty o

Viscosity (cPs) 89000 | 75500 | 65000

Example 9: Use of Network Polymer Composition H as an aqgueous phase thickenen

[00048] The thickened agueous compositions of Example 9@ were made by combining
the listed ingredients in the relative amounts set fordh in Table X, according to the following
procedures. Network Polymer Composition I preparad according to Example 2 was missed
with 0.1, water using an overhead mixer at 700 RPM for 10 minutes. The viscosities of the

resuiting materials {measured after 24 hours) are listed in Table IX.

Table IX
Sample
mgredients 1a
Network polymer
composition 1 {grams) 20
Water {grams) 80
Property

Viscosity at pH 4 (cPs) 67600

Viscosily at pH 5 {cPs) | 69000
Viscosity at pH 8 {cPs) 70500
Viscosity at pH 7 {oPs) 79000
Viscosity at pH U {cPs) | 84000

Example 10 Use of Network Polviner Composition Il as an agueous phase thickensn

1000497 The thickened aqueous compositions of Example 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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procadures. Network Folvmer Compuasition | prepared according {o Exampls 2 was missed

with [L1 water using an overhead mixer at 700 RPM for 10 minutes. pH was adjusted by

using glycolic acid, The viscosities of the resulting malarials {measured after 24 hours) are

listed in Table X, Network Faolymer Composition H provided effective thickening of the

ampsous solution in the range of pH 4.4,

Table X
Sample
_Ingredients 10
Network polymer
compuosition I {grams) 20
Water (grams) S0
Properiy
Viscosity at pH 4 {cPs) 87500
Viscosity at pH & (cPs) BROOA
Visoosily at pH 6 {oPs) 70500
Viscosity at pH 7 {cPs) 78000
Viscusity at pH 9 {Pg) 24000

{00050] The molsturizing formulations of Exampla 11 wers made by combining the fisted

ingredients in the relative amounts sat forth in Table X1, according 1o the following

proceduras. Network Polymer Compastlion -V were prepared according to Example 1-5

respectively. The ingredients were mixed using an averhead mixer at 700 RPM for 10

mirules. Panel tests showed that Sample 11-2 o 11-5, when applied on skin, provided

significantly lower tack, lighter and more cushioning feel than Comparative Samplg 11,



WO 2011/079012 PCT/US2010/060713

_Table Xl

SampleSamplaiSampleSampleSample Comparative

Ingredients  11-1 | 112 | 413 | 114 | 11-5 | Sample 11
Nutwork polymer
composition |
{grams) 15
Network polymer
composition i
{grams) R
Network polymer |
composition 1 :
{grams) i 15
Network polymer |
composition IV
{grams) R
Natwork polvmer
composition V

1]

53

{rams) 15

*Hispagel 200 | , 18
Glycerin Top L 20 20 1 20 |20 20
Water (grams) 65 85 65 85 85 85

*Hispage! 200 is a glycerin/ glyceryt polysorylate, available at Cognis.

Example 12: Use of Network Polymer Compositions | in a Bunscreen Lolion
Composition:

(G005 1] The sunsorsan lotion compositions i1 Example 12 were madse by combining the
ingradients listed in Table X, according 1o the following procedura: (1) Part A was mads by
mixing all the ingredients using an overhead mixer al 700 RPM untit uniform; (2) Part B was
mixed ina separate container and then added to Part &; {3} the mixture was then mixed until
uniform. Stable ofw emulsions wers prepared. Sample 12 provided a lighter and silkier fesl

than Comparative Sample 12, It also exhibited lower tagk.
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Table Xii
Comparative
ingredients Sample 13 Sample 12
Part A Weight (grams)Weight (grams)

Network polymer

composition | &

Pemulen TR-2* 0.9

Water 46 338

Glycerin 2 2

i Part B

Octyl methoxyeinnamate 3 3

Octyl salicylate 1 | 1
* Pamulen TR-2 is an Acrylales/C10-30 Alkyl Acrylate Crosspolymer, available at
Lubrizol.

Example 13 Use of Network Polymer Compositions | in a Color Cosmetic Composition:

[O0052] The color cosmetic compositions in Exampls 13 ware made by combining the
ingredients listed in Table X and mixing using an overhead mixer untit uniform. Panel test
showaed that Sample 13, when applied on skin, exhibited better spreading and sensaory than

Comparative Exampls 13,

Table Xili

: Comparative
ingredients Sample 13 Sample 13

Part A Weight {grams)yWeight {grams}
Network polymer
compastion | 20
Hispagel 2007 20
Watar - 77 77
Agroxide TiQy F256%

3 3

*Hispage! 200 is a glyceryy glycery! polysorylale, available at Cognis.
*Aeroxide TiO: F25 is a litlanium dioxide, available at Evonik Degussa,

Example 14 Use of Network Polvimer Compositions 1 in a Rinse-off Hair Gonditioner

Composition:
[G0053] The rinse-off hair conditioner compositions of Sample 14 and Comparalive

Exampls 14 wers made by combining the ingredients listad in Table XIV, according to the
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following procedure: {1} Part A was made by combining the ingredients and mixing at 60°C
untit uniform; (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

| impraved the softhess and slegkness of the hair.

Table XiV
Comparative
Ingredients Sample 14 Sample 14

Part A Weight {grams)Weight (grams)
Network polymer composition | 25.5 0
SFig32™~> 5 5
D. | water 538.5 , 85
Tergital TMN-6* A | 0.1

Part B
D1 water B 9.8 | 9.8
Polyquaternium -10 {Ucare polymear JRI0OM) 1 1
‘Tergital TMN-B is a Branched Secondary Alcohol Ethoxylates, available at Dow

Cheamicals;
**SF1632-C16-18 alkyl dimethicone, available at GE silicones; and
Polyquaternium-10 UCARE polymer JR3OM, available at Dow Chamicals.

Example 15: Preparation of Network Polymer Composition XV,

{00054] Mixture 1 through 4 in Table XV were used to prepare Network Polymer
Compaosition |. Mixture 1 was placed in a 2L mixer. Nitrogen was bubbled through for 30
minutes 1o remove oxygen from the system. The mixture 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 mixiure was cooled to 25°C after two hours, Mixture 4 was then added and the mixture
was mixed for 30 minutes {o 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 1o setfle for 30 minutes.
The liguid faver was then decanled. The solids were dried in a vacuum oven at 80°C for two

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

24
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Table XV
WEIGHT
INGREDIENTS {grams)
~ Mixture 1 |
Actylic acid 2.8
Phosphoric acid mono-aster of
nofypropylens glycol mono-methacrylate |
(MW=500) o800
Phosphoric acid di-ester of polyprapylene
alycol mono-methacrylate (MW=800) 11.0
Polyproplyenaglycol mono-methacrylate
(MW=400) 5.0
Tergital TMN-G™ 5.0
Water 338.7
Sodium hydroxide solution (40 wi% in
water) 284
Mixture 2 o
Sodium bisulfite solution (10% in water) 1.3
Ferrous ammuonium sulfate solution (0.2%
in water) 2.5
Mixture 3
Potassium persulfate solution (4.5 wt% in
water) 15.0
Mixture 4
Sodiwm metabisulfite solution (10 wiSh in
water) 25,0

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

Example 18; Use of Network Polvmer Compositions XV in a Moisturizer composition:

[00055] The moisturizing formulations of Example 186 were made by combining the listed
ingredients in the relative amounts set forth in Table XVi, according to the following
procedures. Network Polymer Composition XV were prepared according to Example 15, The
ingradients were mixed using Speed mixer at 3000 RPM for 2 minutes. Panel tests showed
that Sample 18, when applied on skin, provided lowsr after-rub-in tack and more cushioning

fes! than Comparative Sample 168-1. Comparative sample 18-2 was not a stable mixture.
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Table XVi
Comparalive | Comparalive
Ingredients Sample 18 | Sample 16A | Sample 168
7 Weight (grams iWeight (grams)Weight (grams)

Metwork polymer composition XV 0.5 0.5 6
Glycerin 7 1 i 1
D01 water 7 8.5 7.5
alvast 125 1.5 a 1

*Velvesi 125 is a silicone gel product, avallable al Momentive Performancs Materials,

Regults:

Rasult summary:

[aonse] Examples 1-5,18 presented six synthesis examples, sach representing a
different struclure. Examples 810 showed how thase polymer network compositions
ihickened water at differant solids levels or pH. Exampls 11 proved that the polymer asbwork
composition of the present invention could significantly improve the sensory of & mnisturizer
farmudation, compared with Hispagel 2000, a benchmark product. In Example 12, the polymer
natwork composition showed o provide a lighter, silkise sensory in a sunscresn formulation,
as wall as oi-in~water emulsifying capability. Example 13 showed that the polymer could help
to disperse hydrophilic pigment in & color cosmetic formulation. Example 14 showaed that this
polymer nebwork composition could bring the sofiness and sleekness feels to hair when
incorporated in a rnss-off halr conditioner formulation. Exampls 16 showed a synergistic
affent batween the prasent struciure and a silicone gel,

[Q0057] i will be understood that any numerical range recifed herein includes all sub-
ranges within that range and any combination of the vartous endpoints of such ranges or sub-

FRNGEes.

{Q0058] it will be further understood that any compound, material or substance which i3
axprassly or impdicitly disclosed in the spacification andior recited in a claim as belonging to a
group of structurally, compuositionally andior funclionally related compounds, materials or

subsiances includes individual representatives of the group and all combinations thereof.

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

from a consideration of this specification or practice of the invention disclosed herein. Htis
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intended that the specification and examples be considered as sxemplary only, with the trus

geope and spirit of the invention being defined by the following claims.
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WHAT IS CLAIMED 18!

1. A network composition comprising the reaction product of:
i} at least ong anionie polymerizable elhvienically unsaturated monomer (1) selscted from

the group consisting of

[CH=CR3)ICIOYOXA{CoHa U I {CaHaO ) CaHO ) POHDY (O ),

whare

Ry = Horalkyl of 110 about & carbon atoms;

X= atkyl, aryl, or alkaryl diradical connesting group of O to abowt 8 carbon aloms; ais 0
{0 about 100;

b is O {o about 100;

¢ is 0 to about 100,

¢t is 0 to about 100,

gis Uto about 2;

ris O to about 2;

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

Yoand Z s M, or metal iong

and

CHe=C{ROCIOICH I HO R { O {CHe O3-S0
whares

Fis = M or alkyl of frorn 1 to about 6 carbon atoms:
Xz athoyl, aryl, or alkaryt diradical connecting group of G to about 8 carbon atoms;
&' is 0 to about 100,
' is O to about 100;
¢ is 0 to about 100
d" s O o sbout 100,

¥ g M, or maetal fon; and

28
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(i} one or mare additional monomers (1) selected from the group consisting of aceylic
acid/garylate, methacrylic acidimethacrylate, acrylamides, vinyl acetate and

styreng, which are copolymerizable with {1} and
{ii} & cross-linking agent (1), capable of copolymerizing with (1) and (1)

2. The petwork composition of claim 1 whereln said crass-inking agent is & polyfunctional

vinlvlidens monomer containing at least two unsaturated groups.

3 The natwork composition of claim & whersin said polyfunctional vinlylidene monomer is
salected from the group consisting of butadiensg, isoprene, divinyl benzens, aliyl acrylales,
polvatiovlans glyeol diacrylates, and dimethacrylates, Trimethviolpropane trimethacrylate,
diaflyl esters, and dimethalbyl esters. The network composition of claim 1 wherein said
composition comprises about 40 W shout B8 waight percent basad on the total weight of the
monomers of said at least ong anionic polymernizable ethylenically unsaturated monomer {13,
about 0.5 to about 50 weight parcent based on the total weight of the monomaers of said
atiditional monomaers and aboul Q.1 to about 10 weight percent based on the {olal weight of

the monomers of sald cross-linking agent,

4, The network composition of claim 1 wherein a, b o, d, 8", I, ¢ and ¢ are sach

independently 0 to about 0.

5. The natwork composition of claim 5 wherein a, b o, d, 8’ I¥', &' and & are each
independently O to about 15,
£, The network composition of claim 1 whergin sald composition is swollen by a solvent to

form a solid, semi-solid, or creamy consistancy compasition,

7. The network composition of claim 7 whersin said solvent is waler.
g, The natwork composition of claim 1 whersin said cross-linking agent (1) is at least one

anionic polymarizable ethylenically unsaturated munomsr (1) selecled from the group

consisting of

[CHz=C{RGCHOXA(CaHe){ Caa0 )l CaHaQlalp PO N QY ) { O L)

28
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where
Rj; = H or atkyl of 1 to about 6 carbon atoms;

X= atkyl, aryl, or alkaryl diradical connecling group of 0 to about @ carbon atoms; a 15 0
to about 100;

b is O to about 100;

¢ is 0 to about 100,

d is 0 to about 100;

g is 0 fo about 2;

ris 2 or 3; and

pis 1 fo about 3 subject to the limilation that p +q +r= 3; Y and £ is H, or metal ion,

10, The network composition of claim 1 wherein said monomer (1} is selected from the
group consisting of CH=C{CH)C{OYO{CHQ }RP{ONOH K ONa),
CHy=C{CH3)C{O)O(CaH0)P(OYOH)z, CH=CHE{O)O(CsHQ)P(OHQH ), and
CHy=C{CH3)C{O)O(CoH4O)P{OHOH)z:

said additional monomers (i) are selected from the group consisting oft CHy=CHC(O)OH and
CHy=C{CHC{O)YO(CyHeC )M and

said  cross-linking  agent (1) is  selected from the group consisting of
CHa=CHC{O)O{CHO),C{OYOCH=CHy),

[CHa=C{CH)CO0H1:COHs and [CHa=G{CHRG{O Y CaHeO )l P(OHOH).

11. A method for producing network polymer compositions comprising the reaction

product of;

i) at least one anionic polymerizable sthylenically unsaturated monomer (/)

selected from the group consisting of

[CHa=C{RIG(O)OX(CaHs O3 CsHa U CaHaO )l P{OHOY ), {O L)

where
Rz = H or alkyl of 1 fo about 6 carbon atoms;

30
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K= atkyl, aryl, or alkaryl diradical connciing group of 0 1o abowt 8 carbon atoms; ais O
{0 about 100,

b is 0 to about 100;

¢ fs O to about 100;

d is 0 to about 100,

g is O to about 2

ris O lo about &

pis 1o about 3 subject to the Bmitation thal p +g +r = 3; and

Y oand £ is M, or metal lon;

ard

CH=C{RIC{OIOXATHO R {CiH0):{CH0 -5 0-Y)
witers

i = Hoor alkyl of from 1 o abowt 6 carbon atoms;
X= alkyl, aryl, or alkaryl diradical connecting group of O 1o about 8 carbon atoms;
a' s 0 to about 100;
b"is 0 to about 100
&' is O to about 100
d'is 0 to about 100;

Y i H, or matal fon and

{if} one ormore additional monomers (1) selected from the group conaisting of acrylic
acid/acrylate, methacrylic acid/methacrylate, acrylamides, vinyl acetate and
styrene, which are copolymernizable with (1); and

{iil) & cross-inking agant {11}, capable of copolymerizing with (1) and (1}, comprising:

nolymernizing monamer {1} and monomer (1) under free radical polymerization conditions in
the pressnce of crossiinking agent ({1} W produce a crosslinked network polymer
cornposition and, optionally, subjecting said crosslinked network polymer composition o

low or high shear to adjust viscosily andfor sensory feel of said network composition.
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12, The method for producing sald network cormpaosition of claim 11 wherain said cross-

linking agent is a polyfunctional vinlylidene monomer containing at least two unsaturated

GrOUPE.

13, The method for producing said network composition of claim 12 said polyfunctional
virdylidene monomer is selectad from the group consisting of buladiene, isoprane, diviny
banzene, albh acrylates, polyaliyvlens glyeol diaenviates and dimathacrylates, dialiyt esters,

and dimathallyl asters.

14. The method for producing said network composition 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 ong anfonic polymerizable ethylenically unsaturated monomer {1},
about 0.8 to about 50 weight percent based on the total weight of the monomers of said
additicnal monomers and about 8.1 to about 10 weight percent based on the tolal waeight of

the monomers of sald cross-inking agent.

15, The method for producing said nefwork composition of claim 11 wherein a, b. ¢, d, a',

., o and d are sach independently O to about &0

185, The mathod for producing said network composition of claim 15 wherein g, b. ¢, d, &,

B, ¢ and d are sach independently 0 to about 15,

7. The msthod for producing said network composition of caim 11 wherein said

compasition is swollen by a solveni,

15, The methad for producing said mathod for producing nstwork polymer compositions of
olaim 11 wherein said cross-inking agent (1) added by said network composition is at least
one anjonic polymerizable ethylenically unsaturated manomar (1} selectad from the group

consisting of
{OH=0(Ry) C{O)YOX(CaHa O ){TCaHs O )e{ CaMaQ)doP (ONOY ) ( QL)
whers

Ra=Horalkyl of 1o about § carbon atoms,

32
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X= alkyl, aryl, or alkaryl diradical connecting group of 0 1o about 8 carbon aloms; a s @
to about 100;

his 0 to about 100;

¢ is 0 o about 100;

d is O to about 10,

gis O to aboul &3

ris 2 or and

nis 1 1o about 3 subject {o the limitation that p +g +r = 3, Y and £ is H, or melal ion.

19, Ths method for producing said method for producing network polymer compositions of
claim 11 wherein said monomer {1} is selected from the group consisting of

OH=C{OH OO MO PO OH N ONa), CHy=C{CHDC{OIO{CH0WP{OHOM ),

O CHGOO{CH O BPIOKQH),, and OHa=C{CHNCIDINCHO ) PO K OMY:

said additional monomers (i) ars selented from the group consisting of! CH=CHO{OOH and
CHy=C{OH;)C{OIO{C:H0)eH,; and

said  crossdinking  agent () s selscted  from  the group consisling  of
CHy=CHGO)O{CH O3, C{O 00 H=CH; ),

CHp=C{CH COCHLCCaHy and [CHp=C{CH O{OIG{CH O3 1P(OHOH).
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