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15 material; the composition is transformed from a liquid into a solid by evaporation of
an organic solvent or water. Alternatively, a liquid, reactive monomeric and or
oligomeric polymer composition is formed into the desired shape and then

' transformed into a solid by a chemical reaction. In another variation, a polymeric
composition is heated in order to transform it into a liquid and then cooled after

20 being formed into the desired shape. These manufacturing processes all have
shortcomings, which are described in greater detail in the following paragraphs.

Evaporation of a solvent (water or an organic solvent) from a composition is
time consuming and therefore restricted to thin layers. This process is also dependent
on temperature and humidity and involves loss of volume and thus shrinkage of the

25 composition that can be severe enough that it results in cracking. Moreover, solvent
evaporation presents environmental and health and safety issues. Although
polymeric compositions processed as a monomeric and or oligomeric compositions
are not sensitive to shrinkage and cracking problems, these materials are generally
toxic and often contain reactive functionalities, including isocyannates, epoxides,

30 amines, acrylates, and the like. Cure of these systems may be exothermic and the
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15  prepared from these compositions using processes that overcome many of the
problems that accompany the manufacture of such items from polymer compositions
by methods disclosed in the prior art. Based on these results, novel two-phase
compositions, methods of preparing these compositions and two component systems
for preparing these compositions are disclosed herein. Also disclosed are coatings,

20  sealants, adhesives, profiles, waterstops and articles comprising these compositions.

One embodiment of the present invention is a composition comprising a
hydrophobic polymer phase and a water-swollen superabsorbent polymer phase.

Another embodiment of the present invention is a coating, adhesive, sealant,
waterstop or a molded, ejected, three-dimensional article. The coating, adhesive,

25 sealant, profile, waterstop or article comprises a hydrophobic polymer phase and a
water-swollen desiccant phase, or, alternatively, a water swollen superabsorbent
polymer phase.

Another embodiment of the present invention is a two component system for
preparing a composition comprising a hydrophobic polymer phase and a water-

30  swollen superabsorbent polymer phase. The first component is an emulsion of the

hydrophobic polymer, and the second component comprises the superabsorbent

polymer. The first and second components form the composition when mixed.
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Yet another embodiment of the present invention is a composition prepared
by the methods described above.
The compositions of the present invention have many advantages compared
20 with polymeric compositions prepared by other processes. A major advantage is the
ability to rapidly process a liquid composition comprising an aqueous dispersion into
a solid shape desired for end use without the need to remove the water, even for
thick profiles. Water is retained, at least initially, in the conversion of the liquid
composition into a solid. The transformation from a liquid into a solid may occur in
25 minutes or even seconds. Another key feature is the rapid transformation from a

liquid to a solid with little or no heat generation. In addition, the disclosed

compositions and articles are relatively safe to prepare because organic solvents and

toxic reactive chemistries such as isocyannates are generally not used in their
preparation. Moreover, they are inherently fireproof because of the presence of

30 hydrated or absorbed water. Thick single layer coatings and articles can be produced
with little or no shrinkage, at least initially, upon cure. In addition, there is no need

to evaporate water or solvents when preparing the disclosed compositions, thereby
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curing process used to prepar si'trons of the present invention.
Fi gure 3A depblitissupbmbsabpaaphbded8. formed immediately after mxing a first
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15 particles 37 have begun to absorb water and thereby increase their volume at the

expense of the continuous aqueous phase. The hydrophobic polymer particles 35
have begun to move closer together. Figure 3C depicts the cdmposition after the
superabsorbent particles 37 have absorbed all or most of the water and the
hydrophobic polymer particles 35 have coalesced into a continuous phase.

20 Figures 4A-4D are diagrams illustrating the curing process used to prepare
compositions of the present invention when oil is present in the second composition.
Figure 4A depicts the composition formed immediately after mixing a first
component comprising an emulsion of hydrophobic polymer particles 41 in water
and a second component comprising superabsorbent polymer particles 43. The

25 hydrophobic polymer particies 41 are dispersed in the aqueous phase of the polymer
emulsion droplets and the superabsorbent particles 43 are dispersed in the oil phase.
Figure 4B depicts the mixture after the superabsorbent particles polymer 43 have
begun to absorb water and have increased in volume at the expense of the aqueous
phase of the polymer emulsion and the hydrophobic polymer particies in the polymer

30 emulsion droplets have come closer together and into contact with the oil/water

interface. Figure 4C depicts the composition after the hydrophobic polymer particles
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conponent 2 is an aqueous emnul sion of a hydrophobic polymer 6 and the
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emul si on of cdhsbreRhEbisGnRehyoIR erRdid 6 IB8ropholiB Golymer particles 24 and
superabsorbent polymer particles 26. The superabsorbent polymer 26 absorbs water
only when neutralized and the pH of the dispersion 22 is adjusted such that the
superabsorbent polymer is not neutralized. The second component is a solution for

20 adjusting the pH of the first component to neutralize the superabsorbent polymer.

Figure 8 is a diagram illustrating a two component system. The first
component 23 is an aqueous emulsion of hydrophobic polymer particles 29 and the
second component 25 is a dispersion of superabsorbent polymer particles 31 in oil
27.

25 Figure 9 is a digital microscopic image of a composition of the present
invention. The light portions of the image indicate discrete water swollen
superabsorbent polymer phase; and the dark portions indicate a continuous oil
swollen hydrophobic polymer phase.

Figure 10 is a graph showing the amount of water in cm® absorbed by a

30 composition of the present invention over time in days while being immersed in

water. The composition had been pre-dried to drive off water in the “as made”
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A *“hydrophobic polymer” is a polymer with a water solubility lower than 5%
15 ofits weight, e.g., no more than 5 grams of a hydrophobic polymer can dissolve
when placed in 95 grams of water.
“Hydrophobic polymer phase” is a phase comprising a coalesced
~ hydrophobic polymer.
“Water swollen superabsorbent polymer phase” is a phase comprising a
20  superabsorbent polymer which has absorbed water, typically at least 10% of weight.
A “hydrophobic polymer emulsion” is an emulsion of hydrophobic polymer
particles in an aqueous medium.

A “superabsorbent polymer” is a cross-linked hydrophilic polymer which can

absorb at least 100% of its weight in water. Many superabsorbent polymers used

3]
n

herein can absorb greater amounts of water, e.g., at least 5 times their weight in
water, often at least 20 times their weight in water, and in some cases, at least 100
times their weight in water, in some cases up to 1000 times their weight in water.

A “desiccant” is an inorganic material that reacts with water, absorbs water
or adsorbs water, as described above for a superabsorbent polymer, or a combination
30 thereof. A desiccant typically can absorb or react with water corresponding to at
least 10% of its weight, preferably at least 50% of its weight, and more preferably at

least 100% and, in some cases, at least 200% of its weight.
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and, in some casegusad ht8mstarBQ0%edirs id SmoRicddbieclMBndd; Q2880 1ded”
PCT/ US02/ 28029 -7 "Cross-linking" refers to the for matll on of coval ent or
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nol ded qBj ect. ARpRWIEGE a kBape TN a continuous process by extrusion of a
composition through a die.
“Coating” is a composition that is applied to a surface of a substrate to act as
a covering for the surface.
“Adhesive” is a compoéition that is applied to two or more substrates to bond
20  the substrates to one another.
“Sealant” is a composition that is applied to two or more substrates to form a
seal between the substrates. -
One embodiment of the present invention is a compositi;)n comprising &
hydrophobic polymeric phase and a water-swollen superabsorbent polymer phase. In
25  apreferred embodiment, the hydrophobic polymer phase is present in an amount no
less than 30% (preferably no less than 60%) by weight of the total composition and
in an amount no more than 99% (preferably no more than 90%) by weight of the
total composition; the water-swollen superabsorbent polymer phase is present in an
amount no less than 1% (preferably no less than 10%) by weight of the total
30 composition and in an amount no more than 70% @referably no more than 40%) by
weight of the total composition; and the superabsorbent polymer is present in an

amount no less than 0.1% (preferably no less than 2.0%) by weight of the water-
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the quantities of each ingredients used correspond to the quantity desired in the final

two phase composition.
In one aspect, the mixture does not begin to cure until there is an initiating or

“triggering” event. Specifically, certain polymers which otherwise absorb little or no

20 water become superabsorbent as a result of the triggering event. Other polymers
which are superabsorbent can substantially increase their capacity to absorb water
(e.g., increase their capacity to absorb water at least two fold, preferably at least five
fold and more preferably at least ten fold) as a result of a triggering event. A
triggering event can be a temperature change or pH adjustment, which thereby

25  mitiates the cure process. A polymer which has been “triggered” to become
superabsorbent or a superabsorbent polymer which has been “triggered” to
significantly increase its capacity to absorb water is said to be “water-swellable” and
becomes water-swollen. Prior to “riggering”, such polymers are said to be “pre-
water swollen”. A pre-water swollen polymer thus either does not superabsorb until

30  triggered or is significantly below its water absorbing capacity (e.g., at least two fold
below its capacity, preferably at least five fold and more preferably at Ieast ten fold)
until triggered.
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example, transported, divided or measured, prior to initiating the curing process.

Superabsorbent polymers which require triggering events before absorbing water or
which significantly increase their water absorbing capacity when “triggered” are
20 discussed in greater detail below.

Changing the temperature is a trigger for other types of superabsorbents. For
example, polymers such as N-isopropyl acrylamide absorb more water at
temperatures below 37° C then above this temperature. Thus, this superabsorbent can
be mixed with a hydrophobic polymer emulsion at temperatures above 37° C without

25  “cure” occurring. When the temperature is lowered, greater swelling of the
superabsorbent occurs and the cure process is initiated. Temperature triggered
polymers comprising N-isopropylacrylamide are made by Jartherm Industries Inc. of
Newark, N.J. and are available under the tradename JARTHERM. These polymers
have transition temperatures in the range of 20° C to 40° C.

30 The product of this process can have one of several morphologies. For
example, the composition can have a continuous phase comprising a hydrophobic
polymer and a discreet phase comprising a water-swollen superabsorbent polymer.

This morphology is illustrated in Figure 1. As the percentage by weight of the
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is depicted in Figures 4A-4D.

When oil is present, the hydrophobic polymer is present in an amount no less

20 than 1% (preferably no less than 30%) by weight of the hydrophobic polymer phase
and in an amount no more than 100%.

In another option, the mixture formed from the combination of the first and
second components additionally comprises an agent suitable for cross-linking the
hydrophobic polymer. In one example, the cross-linking agent is an ingredient of the

25 first component and is dispersed or dissolved in the aqueous phase. In another
example, the cross-linking agent is an ingredient of the second component and is
dispersed or dissolved when oil is present or simply mixed with the superabsorbent
polymer when oil is absent. Alternatively, the cross-linking agent can be contained
in another component that does not contain an oil, a superabsorbent, or a polymer

30 emulsion and which is mixed with the first and second components as part of the
curing process. The cross-linking agent can also cross-link the o1l or the combination
of the oil and the hydrophobic polymer. The cross-linking agent can also cross-link
the superabsorbent polymer. "
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In one option, the first component is an emulsion of a hydrophobic polymer

and the second component is a dry particulate superabsorbent polymer. The pH of
the emulsion of the hydrophobic polymer is configured such that the superabsorbent

20  will absorb water when the two components are mixed. This two component system
is depicted in Figure 5.

In a second option, the first component is an aqueous emulsion of a
hydrophobic polymer and the second component is an aqueous emulsion of a
superabsorbent polymer. The pH of the aqueous emulsion or dispersion of

25  superabsorbent polymer is such that the particles absorb little or no water, i.e., is
non-superabsorbing, or such that the water absorbing capacity of the polymer is
significantly below its capacity. The pH of both components is configured so that the
superabsorbent particles are neutralized and become “superabsorbent” when the two
components are mixed or become significantly more absorbent when the two

30 components are mixed. This two component system is depicted in Figure 6.

In another option, the first component is an emulsion of a hydrophobic
polymer and a polymer which becomes superabsorbent when neutralized or which

significantly increases its water absorbing capacity when neutralized. The pH of the
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aqueous enukabadcahpanent is a dry particulate superabsorbent polymer, a superabsorbent
polymer emulsion or a mixture of an oil and a superabsorbent.
Optionally, the articles of the present invention comprise a desiccant in place
of or in addition to the superabsorbent polymer. A “desiccant” is a material which
20  absorbs water, adsorbs water, or reacts with water. Suitable desiccants include
inorganic compounds which react with water or absorb water such as calcium oxide,
Portland Cement, magnesium oxide, hydraulic cements, high alumina cement,
magnesium oxychloride , cement, calcium sulphate, magnesium sulfate, sodium
sulfate, sodium silicate [Na,SiO,], magnesium phosphate, aluminum phosphate,
25  calcium chloride, silica gel, zeolites, alumina and mixtures thereof.
A superabsorbent polymier is generally a cross-linked, hydrophilic polymer.
Typically, the pore size of a superabsorbent polymer, which is controlled by the
extent of cross-linking and the level of water absorption, is selected to be less than
the size of the hydrophobic polymer particles so that water but not the hydrophobic
30 particles are absorbed in the cure process. In some aspects, however, some
hydrophobic polymer polymer particles may be taken up by the superabsorbent
polymer. The superabsorbent polymer can be anionic, i.e., comprises polymerized

monomers with an anionic or acidic group, cationic, i.e., comprises polymerized
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monovalent and polyvalent inorganic and organic salts of the foregoing polymers
comprising acidic or basic functional groups. Alkali metal salts are preferred for acid
functional polymers.
Preferred superabsorbent polymers include maleic anhydride/vinyl ether
20 copolymer, poly(acrylic acid), copolymers of poly(acrylic acid), poly(methacrylic
‘ acid), copolymers of poly(methacrylic acid), starch modified polyacrylic acid (e.g.,
starch containing grafted side chains of 2-propenamide-co-2-propenoic acid) and
alkali metal salts of the foregoing polymers.
As discussed above, certain polymers become superabsorbing or significantly
25  increase their capacity to absorb water when neutralized. Thus, the polymer is not
superabsorbent or is significantly below its water absorbing capacity when immersed
in aqueous solution unless the pH is already at or is adjusted to a level at which the
polymer is neutralized. For example, polymers and copolymers of acrylic acid,
maleic anhydride (e.g., a maleic anhydride/vinyl ether copolymer), starch modified
30 polyacrylic acid absorb significantly less water in strongly acidic solutions than in

basic solutions, but become significantly more absorbent as the acidic solution is

basified. Similarly, polymers and copolymers with amine polymers absorb
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cal ci um sul R &So%gpﬁsz%g%@ejg&gtﬁ&issdglq;ﬁlr@ sul fate, sodiumsilicate

[ Na2Si O3], nesrump umni num panoSphat e, 25 calciumchloride,

silica gel, zeol iAsefso adtedrbbvae anshnibotlofpESmichedrs afore aftiBRoRREL4bENt
polymer is generally a cross-linked, hydrophilic polyner. Typically, the
pore size ofcpig ais@?eaﬁwsb@ﬁtexyapg@n@rwomm)dwrylgma&w more dhgotbgntdie  ext ent

of cross=linkj 1@{1 L f ter .absorption, is selected to be |ess
t han thg sirt]ézgég%? gé’%@d??ﬁ%‘ﬁ?@%o tglrsretermf)%f? %les so that water but not
t he hydrophobi c 3Qitfisie bbBhRss RF theayaRHACKICIPBITE phakeQrdthB§LFBich bih BONE
aspects, however, sonme hydrophobic polynmer polymer particles may be taken

up by the sdpBeraedbracrdueoysansiem or Wiichsaapdpmb e aqusats gollyionr Exsanplee
anionic, i. S ol rize oners w.t.h an ani.onic or acidic
group, cati giﬁ ?ug% q}%#l,rﬁg%%ﬁrl ‘glg%anﬁ)zoegﬁg‘?%zrggb%%/% : dWWFUSO?/ 28029
- 13 nononer sopiehb cpdlfihbRNblyidprBas belyBhiadRne, BB dritrile-butBdiend OTPr i S€S
neutral polynerized nononmers, or a conbinations thereof. Exanpl es of

super abd8r bediolypersysirenchigidinne capelyorisz ehioreprasiccukbeh pohivitylasetagerer s and

other” or ef meMSLASAcort OB R Ak br Y winkl Bfe of LRl Ysu T et hyl

acryl ate, padrylates ahyae @&ﬁ@l&%ﬁﬁﬁﬁﬁbﬁé,%ﬁyliBQ{i)éﬁ"}%B}ﬂo@BI:yﬁl‘éllrs_ d%%%(&?a%bé' ic acid)
arkali neta

and al kali nmetal salts thereof, %y(acr_yl I ¢ ‘acid salt),
st arch nodi o1 dlylpsryiates. plkivt metiaerytates, acaylahdid med/ot methharglic add)eof |

pol y(starch dif.ied acrylic.acid alkali netal salt)., (tﬂ drol yz

pol yacryl on?{ﬁo! e{ehagﬁsd pg{}&gﬁy ld%tcg}ong& Roéy‘flﬂ@_rcg‘w,adep%ﬂ‘v i}/’d"rdﬁT‘%}l"_iyzlglelﬂl

pol yacr yk ontitistidi€ccolahdrs,Palydinygiakie fluddey b1éhdyds pibye i BlieCindride ag! d

al kali metal salt), 'salts thereof and mXxtures thereof. Qther options for

t he super aba@ylirsnethileneinylaceteiesionelymerst pelawiny] ¢hioritei (BVE) Kadi coratlal  sal t)

such as pol ?é(fpso?%hgrrsnﬂ?e%é%,as%y?gﬂe—butadiene rubber (SBR), styrene-butadiene block
copolymers (SBS), styrene-isoprene-styrene copolymers (SIS), styrene-
ethylenebutylene-styrene block copolymers (SEBS) and mixtures thereof, Also

20  suitable are emulsions of reactive oligomers including epoxy resin emulsions,

polyurethane emulsions, emulsions of unsaturated polyesters, emulsions of amine
functional resins, isocyannate emulsions, emulsions of carboxylic acid functional
resins, emulsions of vinyl functional resins, emulsions of hydroxy functional resins

b

and emulsions of acrylate and methacrylate functional resins.

9]
h

Preferred hydrophobic polymers include natural rubber, SBR and acrylics.
Asphalt emulsions and coal tar emulsions can also be used, optionally in
combination with a synthetic polymer emulsion. Preferred synthetic polymer
emulsions for use with asphalt emulsions include SBR, SBS, natural rubber,
isoprene, chloroprene, and butadiene. The hydrophobic polymer emulsion may also
30  be a biopolymer emulsion like a protein emulsion or a lipid emulsion.

The polymers listed above can be prepared with other co-monomers that
provide for other types of reactive functionality that can react with agents present in

the composition, e.g., cross-linking agents which can act to cross-link the polymer.



pol yhydr oxyal kyl acryl ates and net hacryl ates, polyvinyl |actans, polyvinyl
al cohol s, pol yoxyal kyl enes, natural or synthetically nodified

pol ysaccawDda®208pr ot ei ns, 15 al gi nates, xanthan guns, guaPCFUIse2/282

cel lul osics. Cther exanples include-l4monoval ent and pol yval ent inorganic
and organic salts of the foregoing polyners conprising acidic or basic
functional di*gumpies oArsestive faschonal glopps meldp visvb lepedly, fusrcaptdngamingnct i onal

pol ymers. Pr.ef b I s _incl ude | ei ¢ anhydri de/ vi nyl
ether 20 cd%ﬁ?@%@g%ﬁ%%ﬁ%@h%&@ﬁﬁ@g3%?&%?5%%5%’9%%&§w§%”§oly(acrylic acid),
pol y( et hacryl i ¢ Thack@tiorcOfOduytabie Sroaé-lifkiny @& dagendk be taciygd of St arch

modi fi ed pol yacrylic acid (e.g., starch containing grafted side chains of
2- pr openani dediephgbip pelysiesinths emyisicaand thg e ysewb thel composiionpeinge f or egoi ng

| . i b . ] | b b i
B gt 1 cant RyebeBE PR e el otk P s P Do bt SRRt P | 2
Thus, the p@hme,ﬁsdbﬁtdﬁerisopsmogagrmeﬁgpmyi@bp&ﬁe, PoBBufalicAB ey 1Rk i ts

wat er absor bi ng capacity when inmmerse I n aqueous sol ution unless the pH
i s already &utagienp sopplymetsetinyrencsbutasiiane capolimmeshSBReSISpthiay ermprise

neutralized. For exanpl.e ol IS .and. copal s of acrylic.acid mal ei c
anhyari de (&g iralor e o orB RN il St splfat Sohgp sredndts TR @1 nodi 11 ed
30 pol yacr ylpeombindd adcoelstaitt. Plefrile dtrdtRes cMBLI®S bd iked s ARGy aci dic

solutions than in basic solutions, but beconme significantly nore absorbent

as the ald direlyssrution is basified. Simlarly, polymers and copol ymers
with am ne polynmgrs absqgrb, WO 03/ 020800 PCI/ US02[ 28029 .-14.significantly
|l ess water in s%@? eﬁgg}cgmga?mqag L %Ecﬁggbé?é S%‘?ng'béﬁ%aéifﬁnﬁ cantly
super absor bepolpaeds@nifes cloRehial Qilphus adhk difph@ddonds f?liBOsyBRhedingbove, a

nunber of polyners are nore water absorbent at certain terperatures. For
exanpl e, N-iosspEeepyltenrizhiion abbiviter, and e mikyor tfomc mo-prépyl smtleta(4iXes bel ow

o7 e, 208y 2Lt SR B, BRSPS e g
whi ch cars f QhBleaan B USQLE tBIPIcFrRD rarfsse FpBStivelyN 0l 5uda 5t dhiphMbber
prevul cani zed natural rubber, butyl rubber, isobutene-
based on parts hundred of rubber (hereinafter “phr *), 0.5 to 20.0 phr (ZnO), 0.1 to
5.0 phr (ZIX), and 0.1 to 5.0 phr (ZDBCX). Other known vulcanizing agents and/or
packages are believed to be suitable for use in the invention. See e.g., U.S. Pat. No.
5,159,980, assigned to Halliburton, the entire teachings of which are incorporated
20  herein by reference.
Polymers comprising carboxylic acid functional groups, such as carboxylated
SBR and many acrylic polymers, are most commonly cured with metal oxides such
as zinc oxide and the like. Chloroprene can also be cured with zinc oxide.
As noted above, the choice of cross-linking agent and the amount used
25 depends on the functional groups present in the polymer and the end use of the
resulting composition. For example, 1,w~diaminoalkanes can be used to cross-link
polymers with electrophilic groups such as isocyanates and epoxides. 1,w-
Dihalokanes can be used to cross-link polymers with nucleophilic groups such as
sulthydryls, amines, hydroxyls. Many other suitable cross-linking groups are known
30 to one or ordinary skill in the art, who will be able to select appropriate groups along
with conditions and quantities for effecting the cross-linking reaction.
Oils that are suitable for use in preparing the disclosed composition swell

and/or dissolve the hydrophobic polymer of the polymeric emulsion of the first
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(SBR), st yr etf&atBnicois anphibpae ils.coprontimaiisslopSBeleculst yeightestgeprobiingt yr ene
copol yners (gt P ebut yl ene-styrene bl ock copol yners ( SEBS)
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enul si ons, dRefcdicats fo mpdidathsexoneariesadites dommositionalhe fyps ambquantityl &fi ons of

vinyl functi; . A Lons. of droxy functignal resins, . and

enul si ons of %?élgﬁﬁtylg?%ﬁ%fl%tﬁgg?i}l%etoﬁg%??&ﬁ%ﬁlgp apd, erf?tur.f@fa}eé}rﬂé?r red

hydr ophobi ¢ msibyatewhich Bed faded Hothd EatpssHiie OptiSBR A6 8RE Yﬁdlﬁ- _ Asphal't

emul sions and coal tar emulsions can also be used, optionally in

conbi nat ibn renfdEciag ayhmarereinfotsiigyfitkars, ramhesito surfRtants pntexkidantd, het i ¢ pol yner
enul sions f i hal t.,emul.si.ons i.nclude SBR, SBS, natural rubber,

i soprene, ch %%r{%g?t\éﬂ%&tgbrs%gz%ﬁpﬁf&fseﬁ pc%%OIﬂﬁ?a&Bﬁ%%t%?rgB%}?P@f‘sa 8%9_[3»si on may
al so 30 be aadnifdpgleyamRIane8H cdobRBrvah FofenRiI Qb Bio?&yés,sb@dgesgf oA sbhiPhfld

emul sion. The polyners |isted above can be prepared wt Gt er co-nononer s
that provi g&sasobiensr Typierdly, e disstosed ecanfositions betadeen 9% fimitnocmorer eact with

agents pres i . osi tj.on,, e.0. ross-1l.inking agents which can
act to cr oss-i |er%’ ?%leggf%n%lr .OP{}\%‘%BV"@%S?@% pﬁ%ﬁ*ﬁ“@@?@%@iﬁ“ I8 bExanpl es of
reacti ve sf umnatighenal groups include vinyl, epoxy, nercaptan, am ne,

i socyannate, hydroxyl, carboxylic acid, titinate, siloxy and acryloyl. The

sel ection of a s@ptianiley. becsslosedrimppsitpen(twiepepdscsysthes tydertiofes)

are substantially free of cement and/or other inorganic desiccants, particularly when

the superabsorbent polymer is cationic. In addition, the disclosed compositions are
substantially free of bodily fluids. “Substantially free” means at least 99% by weight

20 free, preferably at least 99.9% by weight free and more preferably 100% free. Thus,
the present invention does not encompass the compositions formed when wound
exuents are absorbed by hydrogel-containing bandages after being applied to
wounds.

The disclosed compositions, as noted earlier, are particularly useful in the

25 manufacture of articles, profiles, sealants, adhesives, and coatings which have a
decorative and/or functional purpose. Articles, profiles, sealants, adhesives, and
coatings manufactured from the disclosed compositions have many advantages over
articles, profiles, adhesives, sealants, and coatings of the prior art that are
manufactured from polymeric material. An important advantage of these

30 compositions is the ability to rapidly process with little or no exotherm a liquid
composition comprising an aqueous dispersion into a solid shape desired for end use
without the need to remove the water. Water is retained, at least initially, in the

conversion of the liquid composition into a solid. This feature allows for the rapid
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5, 159, 980, assigned to [ 1iburton entirge t.eachi ngs of whi are
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conposi t i oNmofd A 1B¥AFERvents An GbAGANYVekanEPeLR Mdaorimeshd Lusd RSS- | | nk
pol yners with el ectrophilic groups such as isocyanates and epoxides. |, w

Di hal okanesgagrillyachisesd wishar dwse dditonabmamputatinns. h nucl eophi | i ¢ groups
such as sul fhy | 5., .am.nes, hydroxyls. Many,other syitable cross-1inking
groups are knomdf%%‘%l??}o ﬂ@owo%ﬁﬁqﬁfﬁﬂﬁgﬁeﬂsg‘}W‘fqﬁeér%qﬂ‘?l?gmﬂ?eﬁef’l be abl e

to sel ect apphaPiHj@&BnAAURS, t?dn%_gmo\lﬂiigl BRIPpEskoR BvIARE fouantities for
effecting the cross-1inking reaction. |'s that are suitable for use in

preparing t#eapiiuiationsed thedrisoBdntexemplewaj¢ctionmflding dirslsntayged g wigkdr ophobi ¢
pol ymer of thg (ais@f?alsé/c{@c)rﬂllncosﬁ{(r)lfllls,Splre%'rag{y &i\bi%ecfi or s?e%tioned mto pellets, using a

reciprocating screw type injection molding machine that is normally used for

thermoplastics. For transfer molding or compression molding, prepregs of extrusion
20 compound, bulk molding compound or sheet molding compound prepared from the
disclosed compositions, as described below, can be used.
For injection, transfer, or compression molding, a molding compound is
produced first as a separate operation. A pelletized form of the molding compound is

generally required for injection molding. Prepregs, much larger pieces of the

S
wh

molding compound, are generally required for transfer and compression molding. To
produce molding compounds by extrusion compounding with the disclosed methods,
a twin screw extruder is typically used. Ingredients can be added to one or more
ports. The ingredients can be added as two or more streams (components) into the
extruder. Mixing, absorption of water by the superabsorbent polymer (except when
30 foaming is desired), coalescence of the hydrophobic polymer, and oil absorption (if
an oil is used) is generally, although not necessarily completely, effected in the
extruder. Cross-linking (if a cross-linking agent is used) generally occurs in the

molding operation. The composition can then be extruded through a die at the end of



WO 03/ 020800 PCT/ US02/ 28029 -16 conponent. The oil sel ected depends on the
end use of the conposition being prepared. One of ordinary skill in the
art will Weoalkmsoi o sel ect suitable oils which inpart thecaasn?/z29
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preferably at |east 99.9% by weight free and nore preferably 100% free.
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e O =Gk g TR R S ToR- Rt abmate: sty g chae prof i es
break-up of fiber bundles. The mixed BMC must be soft enough to be shaped into
pre-pregs and then to be compression or transfer molded. Effecting complete water
absorption by the superabsorbent polymer, coalescence, and oil absorption (if an oil
is used) in the mixing process can result in compounds that are too stiff. Therefore, it

20 may be desirable to effect only partial or no water absorption by the superabsorbent
polymer, partial or no coalescence, and partial or no oil absorption (if an oil is used)
in the mixing process. Instead, these cure mechanisms preferably occur during the
molding process. Other alternatives to prepare a moldable mixture include the use of
high levels of oil, e.g., a reactive oil. Cross-linking is generally effected in the

25  transfer or compression molding operation.

Sheet molding compound (SMC) is anothér fiber reinforced molding
compound. Sheet molding compound comprises the same basic ingredients as BMC,
but the manufacturing process is different. All ingredients except the chopped fiber
are mixed and coated onto a web, for example, a release liner or a beltin a

30 continuous coating operation. The coating can be applied by any suitable method, as

described below. Chopped fiber is metered onto the coated web and embedded into

the compound. Another layer of the compound can optionally be metered onto the
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mixer and the profile may be formed with an extruder.

The disclosed compositions are also particularly useful as coatings. The
coating can be applied to a surface or to a web to prepare a polymeric film, sheet,
20 fabric and the like. Suitable webs include paper, plastic film, inorganic fabric,

polymeric fabric and a casting belt. When used as a coating, the composition can be

applied by brush, roller, squeegee, trowel, a knife over roll coater, a roll coater,

gravure coater, wire wound rod or as a single component spray or a two component

spray. In many applications it is desirable to reduce the amount of time between

25 mixing and application. For this purpose, a static two component mixer can feed the

two components directly onto a surface, roll or wire wound rod type coater. For

example, a twin screw extruder can be used to both mix and coat, thereby drastically

minimizing the time from mixing to coating.

When used as coatings, the quantities of each ingredient is as described
30 above. Zero, one or more of the optional ingredients, including an oil, can be

present. Advantageously, the disclosed compositions can be used as a coating for

waterproofing applications. Waterproofing compositions are described below.



generally required for injection nolding. Prepregs, nuch |arger pieces of
the 25 nol di ng conpound, are generally required for transfer and

conpr essiwp oobddng. To produce nol di ng conpounds by ext Pagiusnz/zseepoundi ng
with the disclosed nethods, a twin$Brew extruder is typically used.

I ngredi ents can ﬁ}%ﬁd?d to one or nore ports. The ingredients can be
added as two or 18519s8d FRMPesheNsHeNe many Athsr wiitiesdnelodpees M xi ng,
absorption 30 foam ng
s desi red) B e B BB I L0, L o (i 1
an oil is useajntssabyedenta)tagor pdrineatilementbiranes,casiganing matai £idehy, ef fected
in the extruder. Cross-linking (if a cross-linking agent is used)

general |y oCespetissnioodand swtainsddediyeratehistes farrhagnagsuticals. oRhedagredisah be

ext ruded 4 hr, ' f 0 Us02/ 280 -.18 the
ext ruder .D Tﬁ é)%eraaﬁ%%@g&f:?tﬁﬂ%ﬁ %?ﬁiﬂweﬁé??%%ﬁgggﬁﬁéméea{% %%S,a%%‘iu h can
then be usehk fppilicamdtindgiesipel aidi e prapetties Asek Mgrathé Hilosad dinipdsitiohanst er

nol di ng, or conpression nolding. Batch t_%/pe,s m xers maybe used to produce
mol di ng conpPBtREParaye erpesssas sheredor a5e fergebedia garater deteildielars twi n si gma

bl ade kneaders, ] " e.l.ike for extrusion
conpoundi ng, n‘ixil%ﬁg‘%ﬁlﬁa%?g? %ﬁég%&%%&%&v& ?/Sg‘%éhgledésﬁgg?péa%%rgpcﬁgh% coal esence
of the hydr opfiediycopmrisesin Qdastdmed & fackidied B3R bAIAIeNreBredblas BY t he

hydr ophobi ¢ _pol yner general |y, although not necessarily conpletely, occur

[13

in the ciéhpoblsgiicigerst epme clagiomers, srahras agoilis cstktsycompusing Hur areoreol di ng 10

oper ati on. [ 4 i.s a fiber reinforced. nol ding

conpound. LSRR A% SIRIIReAGY A biheRnly PR BeHE R o el o

nol di ng conpeji@anodiReiph withed plasifided bAdIbed iagKifisd. ©hd QIERIdnSeSinehRpRed

i norganic or_organic fibers. A batch tyge m xer can be used. Typically,
H

al | ingredi SRFs Pabydutelieas nekewpreneneuty] ibber, najyisghugHenesanddded late in t he

i Xi ' i . .and i h -yp.of fib
pundi s, o SRR heqlift oulroBidiH SaBOP REES Wiy adb it B fechr ogs and
then to ise peuzpIre s&istiive@ProgetiaddsOBtion itesiertd meRlik Bgrdf‘s@l'iﬂkﬂ%fa?&ﬁt er

absorption by the superabsorbent p(_)lfym_er, coal escence, and Oi absorpti on
(if an oil surfactants, reinforcing and non-reinforcing fillers, antioxidants, and UV stabilizers.

A pressure sensitive adhesive comprising the disclosed compositions is
typically prepared from an elastomer emulsion, a tackifier emulsion and pure
plasticizer, although the plasticizer can optionally be used as an emulsion as well.

20  The tackifiers and plasticizers should be compatible with the rubber that is selected.
Suitable tackifiers include emulsions of asphalt, coal tar, aliphatic hydrocarbons,
aromatic hydrocarbons, polyterpenes, coumarone-indene resins and the like; suitable
plasticizers include emulsions or pure forms of parafinnic oils, naphthenic oils,

aromatic oils, liquid polyesters, liquid polybutenes and the like.

2
Lh

For pressure sensitive adhesives based on isoprene, butadiene, SBR, butyl
rubber, polyisobutylene and chloroprene, the hydrophobic polymer phase comprises
the hydrophobic polymer, the tackifier, and the oil. The weight fraction of
hydrophobic polymer in the hydrophobic polymer phase is 20% to 90% by weight;
the weight fraction of tackifier in the hydrophobic polymer phase is 10% to 75% by
30  weight; the weight fraction of oil in the hydrophobic polymer phase is 0% to 50% by
weight. The quantities of the other ingredients are as described above

For pressure sensitive adhesives based on acrylics the hydrophobic polymer

phase comprises the hydrophobic polymer and oil. The preferred weight fraction of



is used) in the m xing process can result in conpounds that are too stiff.
Therefore, it 20 nay be desirable to effect only partial or no water

absor pt i owoleg/oedseo super absor bent polyner, partial or no ®calussvesiee, and
partial or no oil absorption (if an 8itt is used) in the mxing process.

I nstead, these cuyre nmechanisns preferably occur during the nolding
process. hlafdr%ﬂlﬁogmg?m%@n the hydegphplic olypieaabise in 306 do 206°%n by weeghthe use

a
of high Iev Bd s i . iV I ss-|inking i eneral ly
effected in t eZba‘%iSnc? ?Ja(Jnl}é?P eh?g qg?&g{)egng?@gg%gldr%iﬁxﬁﬁa%ﬁ@ sﬁcﬁg‘?éﬁ@%%et mol di ng
conpound (SMC) i sPrassatdwnsitivbedhesivts dopipRthe et disBidsedMRRLHbns MPeet nol di ng
conpound conprises_the sane basic ingredients as BMC, Dbut the
manuf act ur i [%erpqr 6‘?:@8%1 e comppBem sempagitionsnkereapentes thexadbesivetihprepirepped
fiber ar ; . r. exanpl a r.el e liner or a
bel t in afsgmég%tfuﬁ%%g‘g’%%ggf?ﬁl 98%%?@ 1?“81??"“1‘%&“%%&%’%@ e B0 @plied by
any suit abl entibodf a askifidesed a keendedyonetitorRRidd Dalxtis ofBlLL&dONt 0 t he
coated web and enbedded into the conpound. Another |ayer of "the conpound
can opt i onald} a5EPFrabsOFlsat Bolypret. Hae fist 684 632080 corRETeB0R¢ @BGEPrior kO chopped
fiber to e | ( ' hen_cut _int re-pregs and transfer
nol ded or gg%%rﬁétglsl?t?);%een)% a@%%&ﬂf f%)?\nﬁ%fl?}}% 5 mergﬁlts{%glcg%@g%nggmf oamed duri ng
any of the reidsthinng apd opgsiadly thohasidfithad tib@¥end KipRsATRYR drf Q3 Ng occurs
when the_vol une of uncured nolding 5 material is’'less than the vol une of
the nol d10 valseiFsanhdn gt apptherexample dhafist eynnregnt i e poiyniee coxbionandtiof

curing, by .Sl xternal ly heating the | d, can create
the foanm ng%é@gg%ﬁjgg{é%ﬁ 1%512%1& %Se@?gr_ﬁ (r:l%e&t.t% y%ti BSNiive 5’??“@?1316 Stai r

entraini ng &gmpbn&nﬂi@ﬂéiﬁ;l@i@ﬁb@@ bbly@@r, Rhd eptidiaily RIREIARRmuR RS bhESr sy be
manuf actured_in an extrusion process. Atwn screw extruder 10 nmay be used

to both conplAsHelzafnusion. pad thewscenshgeoionpins amaqreaundisfartien oM xi ng,

absorption .super a r be pol yrer . .( except en foamng is
desi red), cgIl eﬁ%gﬁ)ggy%%ﬂf%% %/3?2%%1666? @%ﬂp?oqry?ﬁé?”,eu’g‘ﬁc?cf) i %%WPpti on (if an
oi | is 1fseddmporsnes drecbmbinet enliet &l tvighire®By ddjAdtng thd prt he extruder. The
extrudate, the profile forned by extrusion of "the conpound through the

die, can be cros ErosprR sensitiverpdhesayes comprising the disclosed compositions can be

utilized for the production of tape and laminated materials by continuous web

coating processes, as described above. For tape production, the composition can be
coated onto a release liner and laminated to a support sheet such as a plastic film, or
20 vice versa. When used as a laminating adhesive, the composition is coated onto one
web and laminated to another, thereby adhering one web to another. The final step
is typically winding.
Two substrates can be joined together with a pressure sensitive adhesive of
the present invention. The preferred method of application for pressure sensitive
25  adhesives of the present invention is two component spray, whereby a pressure
sensitive adhesive composition is applied to a substrate. After phase inversion and
surface drying of the composition occurs a second substrate can be applied, with
pressure, to an exposed surface of the pressure sensitive adhesive. Alternatively, two
substrates can be joined together before phase inversion of the pressure sensitive
30  adhesive occurs. In this example, phase inversion occurs after joining.
Optionally, the tape or the laminate can be heated to effect a more rapid cure.
However, heating is generally not necessary, and, in fact, one advantage of the

present invention is that these processes be performed without heat. Therefore, it is



15 or in sonme heated |iquid nediumsuch as water, glycol, or oil. This
process can be a continuous or a batch process. Alternatively, conpoundi ng
may be dowe odm2@obat ch m xer and the profile nmay be fornmedTwisoizean
extruder. The disclosed conpositiong2are also particularly useful as
coatings. The coating can be applied to a surface or to a web to prepare a
pol yneri ¢ fpdssiblestheet thes@frofenies at highdorodistiph kates Bghysaihecemrnsitione| ude
paper, plastic film inorganic fabric I ic fabric an . ing belt.
Wien used aBeed nebdg ?%@Oﬁef@gfecu&m% ??‘?J‘#Q%ﬁ% b omng% ‘;lué%c%ly&ﬁl?rt}gﬁ}?et roller,
squeegee, trpEldc Anbiflb fivaNEEe fsThdt i€ RbRposdbIE bropedldhesivegiamur e coater,
wire wound rod or as a single conponent spray or a two conponent spray. In
many appl i cabildmsrhallyi te diésiuitablpeocess el oeliton solyasiaoating teehiiaudset ween 25

m xi ng and application. For _this purppse, a static C nent m xer can

feed thed t EYSWH%@V%IF‘?@&VW%&KF%O;Gélﬁqdfflﬁ{:%s,se?‘wyﬁotﬁ%%ﬁeg%mund r od

type Coaterw§€tﬂ%r. exanple, a twin screw extruder can be used to both m x
epy

and coat, drastically mnimzing the time frommxing to coating.
Wien used as coaThadisclodddeonpasitivhs es afo easkd angwettimraelingcopagéoer i bed

30 above. Zero, gne or nore of the optional ingredients, i.ncluding an oil,
can be pr eQEhe0AAERR CRYBRGS ﬁritﬁéga?@ESS%‘@H‘%FB (%}b ipgﬂgaggcgw used as
a coating f fi [gati arﬁﬁ% ! Fpesi tions are
descri bed b%%%%%%%%@g%@%@%%%%b2/ 288‘%‘%%2{'%{ B ead

conposi tjponsquigment @nies@ibed nboitd. Mht peserrédnopdsitignabrwetepwoipg or

wat er pr oof i ng nenbranes, encapsul ation ¢ ounds, adhesi ves, s&al ants,
absor bent s, C%éﬁoﬁﬁlwfﬁmﬁﬁﬂﬁf & &OPE&WEP@W%*‘W&PF&PE Iﬁﬁa fn
cosmeti cs, fgl%ﬁ'grpegd}qlfqﬁéf%sﬂﬂ%ﬁppﬁ?llnbvﬁ{]c%iyﬁr}h&_&é%n(i &m massut-écal s. The

i ngr edi ent e anount  of each ingredient and the process of
nmanuf act ur e eatRionabf egirbghobit folymbrme iagipdd thedeibesedaomactdsdsy sepremsd use

properties. Uses for the disc|osed conmpositions reparative.processes
t her ef or ar buigdises, iblé%ll'qbr‘?@gi’@lé’ﬂsé?gu %E‘Siap %P@Waﬂﬁﬁgﬁﬂﬁgg g e%‘“%?"o sure
sensi ti ad lve .1 ' Iqtd higa! TPrdfeRs an

ol ast omds, & PRtpp S hEELRARE (TR iR o SEATP

"pl astici zepily for SOFBostli@BlcOMPriSingSItitalasbtec ayd SBRastledsparafiipid, si ng four or

nore carbon atonms in the ester conponent, %re i nher rgitlay %ressurF. sensitive
and may not naphthenic, and aromatic oils. Pre erred superabsorbents mclude & copolymer o

maleic anhydride and a vinyl ether , poly(acrylic acid), a copolymer of poly(acrylic

acid), poly(methacrylic acid), a copolymer of poly(methacrylic acid), starch

20 containing grafted side chains consisting of 2-propenamide-co-2-propenoic acid,
and alkali metal salts of the foregoing. Preferred commercial superabsorbent
products include the WATERLOCK series products from Grain Processing Corp.,
CARBOPOL series products from Noveon, and STABILEZE QM and other
superabsorbent polymers products from International Specialty Products.

25 For waterproofing and coating compositions based on acrylics, isoprene,
butadiene, SBR, butyl rubber, polyisobutylene and chloroprene, the hydrophobic
polymer phase comprises the hydrophobic polymer, a tackifier, and an oil. The
weight fraction of hydrophobic polymer in the hydrophobic polymer phase is 20% to
100% by weight; the weight fraction of tackifier in the hydrophobic polymer phase is

30 0% to 75% by weight; and the weight fraction of oil in the hydrophobic polymer
phase is 0% to 75% by weight. The quantities of the other ingredients in the

composition are as described above.



require nodification with a plasticizer and/or a tackifier. O her

el astoners including SBR, polybutadi ene, polyisoprene, butyl rubber,

pol yi sobuwgloanzosand pol ychl oroprene require conpoundi ng WCThusa2/pdoast i ci zer
and/or a tackifier to induce 15 pre8%ure sensitive properties. Optional
ingredients include a cross-1linking agent, surfactants, reinforcing and
non-r ei nf or ci ng Thd disdlssed aorhpestiiataamt also adedlliwhistdefbr hsezs veterstpppiosssur e

sensitive adhesive conprising the disclosed., conmpositjons is . typically
prepar ed f rasid intE (heqnSTRET CO@ﬁﬁﬁlF‘féﬁoanTheacctn%R?ﬂt‘PPgEa“;fﬁd@%ﬁé gont%iypur e
pl asticizer e%h%ehs%ggﬁﬁ g}ft‘i/&lv%%f a%%&ﬂng??ﬁsﬁ?é kGl e YaiRiveeempasitiars emul si on

as wel | . I'ers an asticizers should be conpatible with the
rubber t hatgdserilsedl @evechn tBuistddl wattmtdpsf Inerpseferred weerstopitanpssgions thesphal t
coal tar, aliphatic %oqar bons, aromatic h‘édﬁocar bogs,%q%gl %{t er penes,
counar one- i ideonhobegiotgnes rcanbiaupysaad thg vaighFuolley syRerapiorRgiL P el e

emul sions ot pure f Of raf Lhnp [ it her 2id e walromati c
oils, li quithe W?frgggféér%Pgla}tglgla?éég{yfglu@g% %rogﬁﬁ?'tﬁgﬁini rke. 2;6 gvaFér pressure
sensitive aghamphseperliRdadnDie compriene, butadi ene, SBR, butyl rubber,

pol yi sobutyl ene and chl oroprene, the hydrophgbi c pol yner . phase conprises

t he” hydr ophobi ¢ et yatsrstopiaa be meqepfachyed 1§ﬁ§e ?aﬁ@% jat thQb\ﬁE‘?'gﬂtthef raction of
hydr ophobi c,_pol r.int [NefgelolV & inSthe A% sBE% by

wei ght ; th%g‘iRE?/gﬁt‘x’%“B%% ?%g%%quggﬁ? er | %Et%%gbﬁ?dr ophobi ¢ pgl é})rrer phase
i's 10% 19 7HRe p61iDisWhicadin thé beldyeihigdiito b haiehahcontret surfane aidehdi dr ophobi ¢

pol yner phase is 0%to 50% by weight. The quantjties of the gt her
i ngr edi ent splase fersexampls; meehinigelly et fastenest with ghis- SerLste iR AL e 0es based

on acrylics.the dr ophobi ¢ | t dr ophobi ¢
pol y mer and® ih1"‘r.‘{]e¥ﬁ‘{e° ‘ée?eesr‘?‘gge Wik E‘}?ﬁ 8&@%‘% ISR 138 dotg?r 5%800 Prov!
PCT/ US02/ 28838mari?dy BY#6 onhgdicnt aatpostionican bheikeitmagieahi eppioidaser phase i s
65% to 100% by weight. The balance is oil. The quantitjes ofgbge ot her
i ngr edi ent sliquid tes haderad doneretsisoiface, apt allowRddimeieurs K’f‘éJO%dﬁ&l} §
conpri si t he di scl d co i L] re t
pr | Itl? g ngo_ncﬁ%l? o]é‘r)?g%g}ilaé&entgﬁ ggrléc(g’ﬁtg 05 e CARLARATRS g{er tgﬂi} %’og%oﬁ&% eaen

conposi or . €srve i's preparé a first
conponent CRERirhphpislicdMsRENS cOMpSientiprey eptimnEtt omiswetiead driprefile usemgl si on of
a tackifier and a second conponent conprising a m xture Qqf I1ol ast'ici zer

a component mixer, meter, or extrusion equipment. The two compositions can also

be épplied with a two component, cartridge type caulking gun.
A waterstop that is both hydrophillic and pressure sensitive provides
20 waterproofing protection for the cold joint in at least two ways. The waterstop swells
in the presence of water from an external source to block and pressurize the cold
joint. In addition, the material adheres to both faces of the concrete cold joint
because the material is pressure sensitive. Waterstops that are pressure sensitive are
prepared from ingredients and using quantities that are as described above for
25 pressure sensitive adhesives. Waterstops that are not pressure sensitive can also be
formulated using ingredient types and quantities that are as described above for
waterproofing compositions and coatings.
In one éxample, the hydrophobic polymer phase in the pressure sensitive
adhesive waterstop 1s continuous and comprises SBR, tackifier solids and an oil such
30  anaphthenic oil. The weight fraction of the continuous phase relative to the entire
composition is 55% to 80% by weight. The continuous phase comprises 25% to 90%
by weight SBR, 10% to 65% by weight tackifier, and 0% to 50% by weight oil. The

balance of the compositions is the discrete phase (water swollen superabsorbent



and a superabsorbent polyner. The first and second conponents are m xed
prior to use. In another exanple, the first conponent is an emnul sion
conpri si ryotobe208ed ast omer and opt i ong%l y the tackifier anacCrhsoyzssend

conponent is the dry solid 10 desiccéant. In yet another exanple, the first

t i | | si g d nt i il d
combenent |6 Belafer snyshon andel e sccing somenent 2l qna |1
of a pol ymer,,1ane10RELQ l%icl%h%ﬁcﬁ%*yg)l&ﬁfer. 2 hé%}ge@: ic Qgﬂlglfeogplbegéggt' clzer

enul sion, and the second conponent ts”an aqueo I'sper
super absor besausitre: sithasine dratetstap i ipreparsdefrdr thd followinadigaidkagplieg taecurs. The

two 15 conponents are conhined and cure is triggered by adjusting the pH
Pressure sefoMpRyentSyfies; %@P?R?ﬁbﬁi@}ﬁﬁﬁls?sr@nﬂit%@loéégﬁ%ﬁﬂhﬂ]é§3ﬁ ons can be

utilized 4§ or, d . . } erials by.continuous
heb | coat g iGaRaREY SHY 0N 1:tBRE Ak TIACR ek 1Ok
conposi t i on Gampdrent B catprses atnaplathedt 6Aaed bolyemyridr-hamipaiigdride a support
sheet such as plastic film or 20 vice versa. Wen used as a | am nating

adhesi ve, t¥8P bsition is coated onto one web and | am nated to another,

t her eby adheri ng Beh, n Lnal IS typically w nding.
Two substrates c%ﬁgﬁ%t | 0|Xne8%tgléglﬁgrgpﬂ-%fhb@%ﬁé@%gpga%%?%l%?R?és%%hesi ve of
the present semvitivet ddhssivdvetestopfie toreihuend f@bodiprpPd besurOSnkiive RESESUr €
sensitivlz) 25 adhesi ves_of the present invention is two conponent “spray,

p

wher eby cad applyesienat suches anadinnte 6t pbihplets Theweight Gppioned the a
bstrate. i i .dryd f, .t he .conmposition
cocur s o setonfuchIBRRe rOUR) B ARtk oI 0080l FrERTRES hosed

surface of thetipoes phese comprisct i69% 18d0O%I Bieweibht RFyaL WitB oyl mAkies uS RSt r at es
can be join og%hher bef ore phase inversion of the pressure sensitive 30
€

dt I
adhesi ve ocgﬁllag‘?e'l disrectnbasgis dhe wHasevolirparperabsotieatipelyaitt Brasgoi ni ng.

Optional |y, . l, a0 be heated to effect.a nore rapid
cure. Hovve\\/xlgllril(%?l ‘%?egt |Sg%0'lgget8elgg’lr gi :%g%@ansélggé Sé’??/e,n% BRlomef Fichgs:  one
advant agé opolyhiyleiieesenéic bhwariti Ospolyindrhat these processes be perforned

w t hout heat. Therefore, it is W 03/020800 PCT/ US02/ 28029 -22 possible to

run these proces&88P8sitinnsef the presrnt inyantion e tsavedizsesetlantsasimgo&irt i on

example, the waterproofing and coating compositions described above. Sealants can
be applied by processes similar to those described above for waterstops.
Yet another utility for the disclosed compositions is as a cushioning material.
20  Materials of this type generally comprise a high level of plasticizer, and optionally, a
cross-linking agent. Cushioning materials can be molded, injection molded, or cast.
Cross-linking, if present, is preferably carried out as the composition is shaped into
an article or after the composition is shaped into an article. In one example of a
cushioning material, the hydrophobic polymer phase is continuous and comprises
25 1% to 50% by weight of hydrophobic polymer; the balance is a sﬁitable oil. The
quantities of the remainder of the ingredients in the composition is as described
above.
Another importaﬁt utility of the disclosed compositions is as an absorbent.
Optional ingredients include a plasticizer and a cross-linking agent. Other
30 ingredients can be added as well. When used as an absorbent, it is preferred that the
hydrophobic polymer occupy a continuous phase in the cured two phase
composition. A polymer emulsion can be mixed with a dry particulate

superabsorbent, a superabsorbent emulsion, or superabsorbent dispersed in oil by



need not be conpletely cured when manufactured. Conplete cure can occur in
the roll stock. Another advantage is that it is now possible to process
adhesi veswoDhawn208moul d nornal |y be di &i cult to process byPaotUSIERg020r

sol vent coating techniques. 5 The preSsure sensitive adhesives may al so be

used for assenbly to glue objects together. The djsclosed conpositions can
al so be used’a%%usa}n%li‘é'é?@ﬁ%?% tﬁ@t ]%?E{ﬁﬁléqu@’ibS?P deseribe B&f FRRPrtagho cé’ﬁéa%l e, the
first and s - [ ; Qjat ai ners,
mixed and apgr g OFRPHEDhSNGED e RARIEGELS L LR DR A ot a6
descri bed aliewed ifthoen gireef ey casting ontp asedtingrvslt fafter mirtieg. Prowdiar nptioris tgoat i ng
conprise an enul sion of _a hydrgphobi c pol yner as.one cog&gnent a ((ji a
mxtur e of | SOBEIAbABIEBdiE BRSG BUR. &iHiribiqr ElcRtrineE KON AR
Preferred  elalo0s: AlodikdpaBhAb ExAUTRORIK M0 frcl AR e A RE 20N
acrylics,” isoprene, utadi ene, butyl rubber, polyisobutylene and

chl or opr ene wdilisehfyethe comgogdtiod.si ons 15 of hydr ophobi ¢ pol yners incl ude

t hose based on natural rubber and SBR Preferred o0ils for osj tions
conpri si ng nat ur af et paeyBer Uty fogshe discdpssd COPRPSIFPRSS @S an}?gﬁ’ﬁf ecgf’r and
aromatic oil - 11RG: ; Lyher, of maleic
anhydr i de i SR By B BB D o AN o

pol y(acryl i @ha@edceticapPeytidies, Hacitigdriand teilike, The hypophiliephasé and the

pol y(net hacrylic aci dL, starch 20 contai ni ng I%régifted si de chai ns .consisting
of 2- pr obkndiviwehelic phasesy dhfosaamnpsitign allgrate splukility pees|ofien pesgeigied; ne

foregoing. Pr.eferr m; i | Q“ﬁ;r [y he
WATERL OCK séxgll%e%e 8?@%?%2 S C%&%L@’g?ﬁﬁ@%%gg %Ogleo%(ﬁ)ér)p. , Eté!&g@égdcjlg_g%eri es
product s fr @RuiNAEEHvallgtR6t&TARhs FREh @ddpacido phhetacestivaty toseledseof apol yrer s
products fromInternational Specialty Products. 25 For waterproofing and

coating conpeegitcrphe corislieddy fampatingdhe rarppRsiien to efeAdthefiesiresail. puny|

rubber, pol yi sobuty nd - the. j ase

conpr 1 ses t TRy oh G B0 g R AR R S WERATE Rofep RAG TBe BE Y

fracti omof thyshcaphiehiferepop ¥ BRI therbodhendyidr dyghiebiate. phdryoxetplehiagse is 20% to

100% by wei %ht; the weight fraction of tackifier in the hydrophobjc polyner

phase is 30 Tousuleimesoohs fonm ofitill aheppeHe thid igreisiepHeaehe drrageion Rut he

g%lﬂ;?pihgglr g &?Sg(::,el%{@ﬁ:é lt]o @%}%&c?aﬁ'oﬁ apro{@utn%l ;ZI?%EQ }Shéﬁﬁ"lagghical-f}hgctﬂ}éig&ft Wiﬁ%a&f the
through the stomach and be released in the lower part of the digestive tract. Systems

of this type are particularly well suited for delivering protein-based agents. In
20 addition, the device may also be formulated as a patch on the skin for controlled
release of a pharmaceutical agent.
The invention is illustrated by the following examples, which are not

intended to be limiting in any way.



conposition are as descri bed above. WO 03/ 020800 PCT/ US02/ 28029 -23 The
di scl osed conposition are also ideally suited for use as waterstops for
col d j oi we oBf2@sencret e construction. The conposi ti ons camChasdesiogned to
be pressure sensitive and/or water sorblng Pressure sensitive adhesive
conpositions described above ca erstops. In a preferred
wat er st op conposition, the 5 hydp%%ﬁBﬂﬁig%ﬁﬁJ is continuous and the

wat er - swol | en superabsorbent polyner is the di sperse phase or,
alternatively, both the hydrophobic polymer and the water- swollen

super absorbent are continuous. The wdxamgtlop can be manufactured in the

factory or at the site. actory the 03| lon.can,be m xed
and extruded as a Qi eToReRtERGUel REyRL s B At sRB AT Pk o pl aced

in the cold jgj ne%ﬁtﬁe ﬁese&keegfbcgheﬁvﬁlﬁufeft@&@baew held in place, for
exanpl e, nechanlcally or fastened wth glue. Concrete is then cast onto

t he hardened concrete surface with the extruded profile fastened thereto.
Alternatiyely a two conpongnt conposition can be m xed on_site and applied
as a quéid to a hardened‘ﬁ%ﬁ&?gPe surface, and all owed ¥nke to cure
before casting the 15 concrete onto the hardened concrete surface.

Al ternatively, xrng dNBm&onponent s c?.ppeebe ;pray O%}ee tgfl@&néx\ﬁ)enggrponent

spray equi pnent 0or as a bead or pro usi ng neter, or
extrusion equi pnent. The two conpositions can also appl i ed Wpth a two
conponent, cartridge type caul king gun. A waterstop that is both
hydrophi | l'i c angNpE&sHUr € segsk th st @b ﬁ& d¢0 wat er proofing gygpection
for the cold joint ?ﬁ at Iea§$ t wo &a @M/d wat er st op swel |'s ?n t he
presence of water from an externabys&q@@e to block and pressurize the cold

joint. In addsHEgnFuEngzqgterlalnggmﬁ@g&nxo bot h faress of the concrete cold

joint becausetdygy BRERHAAl IS H{afe%smg,dﬁ&rm tive. Wperstops that are
pressure sensitive are prepar gﬁg dients and using quantities that
ns

are as descri bed above for 25 pressu I'tive adhesives. Waterstops that
are not pressure sensitive can g8t a ?%rnulated sing ingredient types
and quantities that are as descri beﬁil ove for vvat3'r91roofi ng conpositions

and coati ngs. zinc oxide
zinc isopropylxanthate 2.34
zinc dibutyl dithiocarbamate 2.34
dibutyl amine
10 Component Total 89.1 110.9
Composition Total 200

As can be seen from the table, the ingredients in Component A were an oil,
a superabsorbent polymer, and cross-linking agents; and Component B comprised a
hydrophobic polymer emulsion.

15 Component A was prepared with a Silverson high speed rotor-stator type
mixer. All ingredients, except superabsorbent, were charged into a container and
mixed at 4000 rpm for 15 minutes. A single shaft, paddle type (about 200 rpm),

* vacuum mixer was used to incorporate the superabsorbent into the mixture of oil and
cross-linking agents. This mixing step was run for one minute under vacuum.

20 Component B was immediately added to Component A and the composition was
mixed with the vacuum mixer. Significant thickening occurred within one minute.

The composition was rubbery at this point. The sample was pressed into a 60 mil



In one exanpl e, the hydrophobic polynmer phase in the pressure sensitive
adhesi ve waterstop is continuous and conprises SBR, tackifier solids and an
oi | such wB®@3m2asapht henic oil. The weight fraction of thePconiSozizsoes phase
relative to the entire conposition i8755%to 80% by wei ght. The conti nuous
phase corrpri(ﬁi{gs 25 %to 90% by weight SBR, 10%to 65% by weight tackifier,
and 0% to 509y The reaposiiqn wasithen @gnmdée cesiss-likedcad mps tdriypenatutesfot he

di screte ph t bent WO 03/ 020800 - 24-
peT/ Usoa) 28005 ¥R Tey TR BT R0 VBhE e, et sppeckor

super absor beatt"/mpmutenResudty afe shéwn Peloyvi nyl et her - mal ei ¢ anhydri de copol yner.
In one specific exanple, a pressure sensitive adhesive waterstop is
prepared fromthe following liquid applied, two conponent system
Component A conprises a mxture of a 70% solids SBR 5 emul sion and a 50%
solids tackifier enulsion.Téisde Batwglice ofElongguionent A is water. Conponent
B conprises a naphthenic oil and pol yvinyl et her-mal ei ¢ anhydri de

copol ymars. I n anot her exanpl e,(P#ihe hydr ophoBick pol ymer phase of an acrylic
pressure sensitive adhesive g@ggrstop IS éﬁntinuous>and conprises a
pressure sensitive acrylic 1 d a polye #f oil such as an adi pate or
pht hal ate. The weight fraction of the continuous phase relative to the
entire conmposition is 70%to 80% by weight; the continuous phase conprises
65% to 100% by wei ght acrylic, with Ekinﬁngg ng up the balance. The

di screet phase is the water-swoll en superabsorbent polymer phase, which
conprises 0.5%to A0Wpippmpenenhforofulation epmpebisgmbeiitwasprgpmesd mudahixad 15

pol yvi ny] et her.- nal ei ¢ anhydr i copol.yner. nposi ti ons of the present
i nventi ofn(ﬁclaagdggeg%tlt}g%al]g anipg%}.glﬁ}egn%g&%:ﬁﬁtf 1 8‘?60% CQH%‘?IE?TWI%@%]PQFW oof i ng
and coati ngtgepeswt i ons descri bed above. Seal ants can be applied by
processes simlar to those descri bed above for waterstops. Yet another
utility for the disclosed conpositions is as a cushioning material. 20

Materials of this type gengrall.y conprise a high |evel of plasticizer, and
st

optionally, a g{,oss-: i nki . Cushioning materi al s ¥4 be nol ded,
i nj ecti on nol dedtTag¢ &. Cross-libieng, if preomepnnent & FanpprgityB

carried out as the conposition is shaped into an afg)icle or af(ger the
conposition is shaped into an article. In one exanple of a

HARTEX 101 natural rubber L 166
emulsion (60% solids by
weight)
naphthenic oil 50
15 STABILEZE QM maleic anhydride 3.3
vinyl ether copolymer
superabsorbent
Sulfur 1.5
zinc oxide 5
zinc isopropylxanthate 3
zinc butyl dithiocarbamate 3

dibutyl amine

Component Total 65.8 166.0
Composition Total 231.8

Tensile and elongation test results for the composition produced from mixing the
two components are shown below.
20



cushioning material, the hydrophobic pol yner phase is continuous and
conprises 25 1 %to 50% by wei ght of hydrophobic polyner; the balance is a
sui t abl e wDlo3/03tse0 quantities of the remainder of the ingPediusn/ssen the
conposition is as described above.-28nother inportant utility of the

di scl osed conpositions is as an absorbent. Optional ingredients include a
plasticizer and a cross-l@&%ﬂggt t. OkRpkatdéh i Ngredi ents can be added as
wel I . When used as an absorbent, 1t is preferred that the hydrophobic

pol ymer occupy a continuous pfpage in the cy¥®d two phase conposition. A
pol ymer enul sion can be mxed with a dry particul ate superabsorbent, a
super absor bent enul sion, or S¥Bdrabsorbent2®i%persed in oil by WD 03/ 020800
-25- PCT/ US02/ 28029 various m xi ng processes that have al ready been
described. It is inportant to coat or formthe conposition shortly after
m xi ng. Here, the m xed conpositionmﬁgﬁgﬁg3 formed into a sheet by casting
onto a casting belt after m xing. AnO r-optionis to coat onto a

web- 1 i kespl astic fA i canpdlent Compkitidn wels @agardd Reesdridep beldwcEha support ed
5 structure. Yet another option is to extrude a profile and use the
extruder t oingiedieats inweth cempaivaipmditheaneivused anshovayin dhfeble belom 1 i ty for
t he di scl osed conpositions is as a nedical device for the controlled
delivery and/or release of a biologically active agent, e.g., a
pharmaceutical, pesticidemgfddidoti zer and the |ike. The MNodsophilic phase
and the 10 hydrophobi c phase of the conposition alleviate. solubility

i ssues often associated wth the delivery of such agents, includin

smal | - nol ecul e arfrade=me- based agenTspe phar na€ompangnt H aeompengg%n S.
Wth respect to pharmaceuticals, the release of an (gpent can b@)controlled
by fornmulating the conposition to erode at the desired pH  Therefore, by
selecting the proper formulation, it is possible to control the release of
15 the agent at ditf@4RdAB parts ofactylie ewothjorand at a desired rd#e. For
exanpl e,joby foSTABILEAG QM t he f emimiofintydpdé| or c3@6éul e that is resistant
to acidic degradation but suscephylktiertepdd@aeadati on at neutral pH, the
phar maceutical ly active agent mﬁllﬂ@gﬁgyxgaﬁough the stomach and be

rel eased in the lower part of the diggstdve tract. Systens of this type
are particularly well suited for delivering protein-based agents. In

Component Total 25 125
Component Total ' 150

Component A is a dispersion of a superabsorbent polymer dispersed in
water. The other component is an aqueous emulsion of a butyl acrylate styrene
15 copolymer, which is pressure sensitive.
Component A was prepared using a high speed Cowels dissolver. A few
minutes of mixing was required to produce a thick, paste-like material. Component
A and Component B were charged into the vacuum mixer and mixed for two
minutes. There was a significant increase in viscosity at this point, and the mixture
20 had a spreadable, paste-like consistency. A 60 mil sheet was pressed between two
sheets of PET release liner. The material was transformed into a rubber-like
consistency after sitting for one day. Tensile strength was measured after one week.

Results are shown below.



20 addition, the device may al so be fornulated as a patch on the skin for
controlled release of a pharmaceutical agent. The invention is illustrated
by the foWwbDesioengoexanpl es, which are §|o i ntended to be IPCEiUSOnggoRN any
way. WO 03/020800 -26- PCT/ US02/ 28028’ EXEMPLI FI CATI ON Exanmple 1 A two
conponent fornulati on was prepared. The ingredients in each conponent and
the quantities used are siTensild Strdrgeh t ablElobedtiow. 5 I ngredient No. 1 Trade
Name Type Conponent A Conponent B (g) (g) |NTEX 132 SBR enul sion (70%
solids 110.9 by wei ght) SHELLKp#EX 6212 naph(hknic oil 77.64 STABILEZE QV
mal ei ¢ anhydride 1.7 vinyl ether copolyner superabsor bent Sul fur 1.17
zinc oxide 3.91 zinc |sopropyI§§nt hate 2.345#inc di butyl dithiocarbamate
2.34 dibutyl amne 10 Conponent Total 89.1 110.9 Conposition Total 200 As
can be seen fromthe table, the ingredients in Corrponent A were an oil, a
super absor bent  pol Tﬁ&éweﬁﬂgsﬂc{&%tké%dsﬁﬂmé%ﬂfe SresRAUnCHIRAREAb: B conpri sed
a hydrophobi c pol yner enul sion onent was prepared with a

Si | ver sons himgépasgieethouwbdr - st ator type mxer. Al ingredients, except
super absorbent, were charged into a container and

Example 4
Formulations were prepared and tested in a similar manner in comparison
to Example 1 except that water was added to Component A for some formulations.
Tensile strength and elongation were evaluated as a function of the volume fraction

10 of the polymer and oil in the compositions.

1 4 5 6
Weight Fraction Polymer and Oil 0.78 0.7 0.64 0.22
Weight Fraction Superabsorbent 0.22 0.3 0.36 0.78
and Water
Tensile Strength (psi) 151 44 not NA
15 Elongation (%) 274 202 tested NA

INTEX 132 was used in Component B for all samples
SHELLFLEX 6212 naphthenic oil was used in Component A for all samples

Oil/rubber ratio was 1 for all samples
The weight fraction of pblymer and water was adjusted by adding water

20 Component A in all samples comprised 5 parts STABILEZE QM superabsorbent /
100 parts water

1.5 phr sulfur, 5 phr ZnO, 3 phr zinc isopropyl xanthate, 3 phr zinc dibutyl
dithiocarbamate, dibutyl amine was used in Component A for all samples



m xed at 4000 rpmfor 15 mnutes. A single shaft, paddle type (about 200
rpm, vacuum m xer was used to incorporate the superabsorbent into the

m xture oWomBlo2@nd cross-1inking agents. This m xing stepCRAS02/28029 Or one
m nut e under vacuum 20 Conponent B-¥&s i medi ately added to Conponent A

and the conposition was  mxed with the vacuum m xer. Significant _
t hi ckeni ng occur r eBORRRaoR 1dwd nippauties, i.eTisasilegynsagthend alonaationubisslay at t hi s

oint. The I " Is ] .. 3/.020800 PCT/ 2/ 28029

P 27 sheet. %ﬁgﬁé chﬂ.%%gﬁute }lfl gﬁe%\%gg nE'Eg%rﬂ%]]@ﬁo\%Jg b o] %re%@gﬁsi%%égg’&% om

t enper at ur e after mixing Foeaklatidied Bibd propértien gihlilaatdr@hngidhi 10 RoMRiig RS Ur ed at
a cross-head speed of  20"/mnute. Results are shown below. Tensile
Strength El 6’?55‘5%‘?‘5?1 siggificpativyscosyy ingnsasemftey migngradforaed aAOItltWO}Iw@l@ npgngnt
formul ation 1S] i I . 1 xed, .10 .as cribed in
Exanpl e 150 Iﬁe |5 @gglgrél %? %18%1{:] Seepge%ﬁ}%%ﬁrrggﬁrg%‘?sﬁgo 3"?&%%0?%30{“??8?5&088 l e bel ow.

| ngr edi ent  Mas I@vrthaethdlemsiiclyte G&ﬁ‘g@ﬂ@dﬁfoﬁn@m%ﬂﬁmﬁﬁoﬁ g) (9) HARTEX
101 natural rubber 166 enulsion (60% solids by weight) naphthenic oil 50

15 STABI LEZEcmwlatees didaoh pxhibige sendfioantyiscosithicresepafiey mekingswgevaatas or bent
Sulfur 1.5 W Qisgﬁitglqiqtriid after standing for several hours.

Formulations comprising a high volume fraction of polymer and oil

10 exhibited desirable behavior in that the targeted "cure" process, water absorption
leading to coalescence of the hydrophobic polymer, occurred as evidenced by the
rubbery nature of the compositions and fhe measurable tensile strength and
elongation.

These results show that compositions comprising a high weight fraction of

15 hydrophobic polymer and oil exhibit useful mechanical properties compared with
compositions comprising a high weight fraction of water-swollen superabsorbent.
These results are consistent with the conclusions that compositions comprising a
high weight fraction of hydrophobic polymer and oil comprise a continuous oil-
swollen rubber phase because the oil-swollen hydrophobic polymer phase has high

20  mechanical strength and the water-swollen superabsorbent phase has low mechanical

strength.

Example 5

A water stop composition was prepared from a two component system
consisting of the ingredients shown in the table below:

25



zinc isopropyl xanthate 3 zinc butyl dithiocarbamate 3 dibutyl am ne
Conmponent Total 65.8 166.0 Conposition Total 231.8 Tensile and el ongation
test resuwO302080¢ he conposition proquced from m xi ng t he PChsozzrIpOnent s
are shown bel ow. 20 WD 03/020800 PCPlUS02/28029 -25 Tensile Strength

El ongation (psi) (% 563.1 264.9 Exanple 3 5 A two' conponent conposition
was prepared as descri bed Ipgregignt The i ngredients in eagﬁ"éorrponent and t he
anounts used are shown in the table below. Ingredient No. 3 Trade Nane
Type Conponent ATEskepidment B (g) (§ypeUCAR 12&oapoyttitd emilosipementd 10
STABI LEZE QM nal ei ¢ anhydride 3.26 vinyl ether copg)yner supé&)absorbent
Water 21.74 Conponent Total 25 125 Conponent Total 150 Conponent Ais a

component 1 5 an aTARARCr S “ﬁgﬁ% “eryl atg styrene 1 copol

: . ; ] pol yrer,
which is press&:[z%stg‘%git . Co.r%?eln}(%n Was pr epar gd usi ng a high speed
Cowel s di ssolver. A few vinyl ether copolymer

superabsorbent
5 PLASTILIT 3060 plasticizer 26
Component Total 34 200
Component Total 234

Component A was mixed with a Cowels dissolver at medium speed for two
minutes. Component B was added to A and mixed with a Cowels dissolver for two
10 minutes. The composition was a thick paste at this point. It was used for hydrostatic
pressure testing. The procedure is described below.
First a concrete slab fitted with metal posts was cast and the waterstop
composition was spread on the surface with a spatula at an average thickness of 1/8".
The waterstop was allowed to cure for 4 days. The specimen was then fitted with a
15 tube that rested on top of the waterstop. Another slab of concrete was then cast on
top of the waterstop. The hydrostatic pressure was tested by filling the tube with
water and attaching to a regulated, pressurized water line. The pressure was raised in

5 psi increments each day. The sample did not fail up to 40 psi.

Example 6
20 Microscopic measurements were used to confirm the morphology of the
disclosed compositions. Specifically, a first componen;c comprising an emulsion of a
hydrophobic polymer and a second component comprising a superabsorbent polymer
dispersed in an oil were mixed. The first component also contained a water soluble
fluorescent dye. After mixing, the water swollen superabsorbent polymer phase
25  contains the fluorescent dye, which facilitated confocal examination.

The formulation used for the evaluatioﬁ is shown below.



m nutes of mxing was required to produce a thick, paste-like material.
Conmponent A and Conponent B were charged into the vacuum m xer and m xed
for two mvowsesnsodrhere was a significant increase in visSc@®STIUsOALI0LNI S
point, and the mxture 20 had a spr¥adable, paste-like consistency. A 60
m | sheet was pressed between tv sheets of PFT release liner. The
material was transforned into a rubber-|ike conssigtency after sitting for
one day. Tensile strength widsAneasured after pne week. Results are shown
bel ow. WO 03/020800 -29- PCNazhl#Eic281029 Tens| | e7®Gtriengt h El ongati on (psi)
(%9 5.3 155.2 These resul t¥irshenert hakicconpos| tihs jof the present
invention can be 5 prepar e@niditiosiberabdorbeftxanpl e 4 {Formul ati ons were
prepared and tested in a sipgatBar manner in copparison to Exanple 1 except
that water was added to ConsBrRaatex &obosolidspne forwul ations. Tensile
strength and el ongati on wergréddinistiesdl as a funcgi onf of the volunme fraction
10 of the polymer and oil iTHlagngepposi tions! 1 4 5 6 \Wight Fraction
Polynmer and G| 0.78 0.7 0.64 0.22 Weight Frhaction |{Superabsorbent 0.22 0.3
0.36 0.78 and Water Tensile Strength (pst) 151 44 not NA 15 El ongation
(%9 274 202 tested NA |INTEX 132 was used in Conponent B for all sanples
SBELLFLEX 6212 naphthenic oil was used in Conponent A for all sanples
Qllrubber ratio was 1 for all sanples The weight fraction of polyner and

wat er was adj usted by adding water 20 Conponent A in all sanples conprised
5 parts STAB Laﬁ“hg}{lrgc%gr%%gggn?risbr% etrreé to g‘sq%t B} $he 8518 above and includes

the fluorescent dye propidium iodide, which was premixed with the SBR latex. The

fluorescent dye was water soluble and insoluble in the hydophobic polymer. The dye
5 was added to image the water-swollen superabsorbent polymer after mixing the two
components. The second component comprising the superabsorbent polymer
dispersed in oil is referred to as “Pt A” in the table above and was prepared by
mixing with a high shear rotor-stator mixer at 3000 rpm for fifteen minutes.
The two components were charged to a vacuum mixer and mixed for 30
10  seconds under vacuum. After the cure was complete, a 30 mil sheet was quickly
hand pressed between 2 sheets of silicone coated PET.
The specimen was imaged on a LSM 410 confocal microscope using a 20x
objective. a Photomicrograph is shown in Figure 9. As can be seen from Figure 9,
the disperse phase fluoresced, which is attributed to the water-swollen
15 saperabsorbent. The continuous phase was dark which is attributed to the oil-
swollen hydrophobic polymer. These results are consistent with the formation of a
two phase morphology from mixing a two component composition of the present

invention.

Example 7
20 The compositions of the present invention are water absorbent. This is

illustrated with a composition prepared from the formulation listed below.
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The two components shown were applied to silicone coated release paper

20

with a two component spray equipment. The sheets were heated for two days at 160°

F to effect vulcanization and drive off water that was contained in the water-swollen

superabsorbent polymer phase in the “as made” composition. The volume of the

dried compositions was measured using a graduated cylinder partially filled with

water. A sample of the dried composition was submerged in the graduated cylinder

25

containing water. The displacement is the volume of the dried sample. The dried

samples were immersed in water and the volume was measured as a function of soak

time. After immersion samples are patted with a paper towel to remove surface

moisture, and the volume was measure by the procedure described above. The

results are shown in Figure 10 below. Five specimens were evaluated for the one

30

composition. The average water absorption was 16.9% by volume after 9 days.



WO 03/020800 -31- PCT/US02/ 28029 Ingredient No. 5 Trade Nane Type
Conmponent A Conponent B (g) (g) UCAR 123 acrylic enulsion 200 STABILEZE
QM nmal ei cwanbyzisbde 8 vinyl et her copol yner superabsor be®CT/USORRSAST] LI T
3060 plasticizer 26 Conmponent Total ~ 200 Conponent Total 234 Conponent
A was m xed with a Cowel s dissolver at nedium speed for two m nutes.
Conponent B was added to A and ni xedE¥#®mBle Cowel s di ssol ver for two 10

m nutes. The co ot WBSw ' PR ' it used for
hydrostatic pr g%gﬁﬁogelhﬁ%gtl ng’fafe éigpl‘?r ocedﬁ?e gin@%icg@%o%%an%gﬂo%‘@ﬁ First a
concrete sl atmpoditied, wid donhaht Wt mtwalsrubbetenfuldior, FRARBE XS OThe
conposition was _spread on the surface with a spatula at an average

t hi ckness ofecepgeompanat Gomprised gaphienie PR BLEIGLEY, o213, spparabsaipsnt The

speci nenzwa ' g”gj 0. A 15 t t o

wat er st 08. %lg?ﬁgrﬁlgﬁﬁaf 0 ‘%:u?)cr?%zég %ﬁ ﬁ%@%ﬂ%ﬂde&%ﬁ%ﬁ%@@@& F?Ithaglewat er st op.
The hydr ost &rinal4tioas gisrievelas supesibestbent wdsl3% 66 watee abdie o /i rubsdrer and
attaching to a regﬁlat ed, pressurized water line. The pressure was raised

in 5 psi ifeersits Baamleiops anhieskypepimens pg prenarddzgs|desgsibed imo psi .

Exanple 6 29, r L S re hd Mt he r phol ogy
of the. di soTHaE TOERRYE FEGTN R NS Bl VR Qe BT Ko Rilinr 1 o1 m
an emnul si onpgér ta mdeyiaiogifedting. Riaky MRersimchodwee EaMll (HRERAAGIRE WHBHPT | Sing a
super absor bent pol yner  dispersed in an oil were m xed. The first conponent
al so conf ai mawte igay Be tiges thfreixing of shevassnmpepents afes @itiztediAdbsammMes wat er
swol | en sup r . talns._ t | uorescent dye, which
facilitat edg%@%?eglcsgﬁ%ﬂérx%%%gﬁ ?%%{'%ﬁﬁﬁléﬁg%}%%uﬁge&e%u#gf?g%&v ‘for the eval uation
is shown bel ow.

Superabsorbent Tensile psi Elongation Percent
STABILEZE QM 600 1017
CARBOPOL 674 596 ‘ 1055
15 WATERLOCK A100 576 1105

These results show that phase inversion can be effected with a variety of

superabsorbents.



WO 03/ 020800 PCT/ US02/28029 -32 Pt A Naphthenic oil 70 VII ether -
maleic_ 1.5 anhydride superabsorbent Pt B SBR Latex (70% solids 100 Pro
idp ium iwoiode2@dod ng/m in H2O _ The first conponent i sPC&fUspy/es#24 0 as
"Pt B" in the table above and incl ud®s . the fluorescent dye propidi um

i odi de, which was_prem xed with the SBR |l atex. The fluorescent dye was

wat er sol ubl e andVhilsisiByetion hankeenpavisbply shown ppd described Wijle 5 was added
to 1mge tNEaRhak S fRiREN SHPREAARORRANE POV EEEn LS 1) SbALE o
conponent s. e second conponent conprisi’ng € superabsorbent” polyner

di spersed i thedirt thasvariohe chaged @ fofn il dAdild May benlabiereab@utbodnd was
prepared by mxing with a high shear rotor-stator m xer at 3000 rpm for
fifteen m nderastin @nt%swﬁﬁﬁgﬂ@nwnw encommegssd bydhaappsadadralaiinger and

m xed for 30 10 seconds under vacuum After the cure was conplete, a 30
m | sheet was quickly hand pressed between 2 sheets of silicone coated
PET. The specinen was imaged on a LSM 410 confocal m croscope using a 20x
obj ective. a Photom crograph is shown in Figure 9. As can be seen from
Figure 9, the disperse phase fluoresced, which is attributed to the

wat er - swol | en 1-5 superabsorbent. The continuous phase was dark which is
attributed to the oil- swollen hydrophobic polyner. These results are
consistent with the formation of a two phase norphology frommxing a two
conponent conposition of the present invention. Exanple 7 20 The-
conpositions of the present invention are water absorbent. This is
illustrated with a conposition prepared fromthe fornulation |isted bel ow.



WD 03/ 020800 -33 PCT/US02/ 28029 Ingredient Level Conponent A naphthenic
oil 81.5 iron oxide 0.6 5 sulfur 1.0 zinc oxide 3.2 zinc

i sopropylweanshaseo 1.6 zinc di butyl dithiocabamate 1.6 diPomtush2/2zamene 10
starch grafted with 0.5 copol yner of6-2-propenani de concentrate of clay

t hi ckener 10.0 and naphthenic oil Total 100.0 15 Conponent B Nat ur al
rubber emul sion 100 (60% solids) Th&AMdIEonponents shown were applied to
silicone coated rel ease paper 20 with a two component spray equi pnent. The
sheets were heated for two days at 160 F to effect vul canization and drive
of f water thghatwasagseatiai ned in the water-swollen superabsorbent polyner
phase in the "as made" conposition. The volune of the dried conpositions
was neasured using a graduated cylinder partially filled with water. A

sanple of the-dried conposition was s r uated cylinder 25
cont ai ni ng wat er A G590 nﬁéoﬁllcé’mﬁ’tg%@%fﬁ %‘?%ea“g el3sarrpl e. The
dried sanples \A@%uem&;e%glorbanwﬁﬁer%ﬁ&ket Qﬁeﬁéﬁﬂ tﬁgeo siffggur ed as a

function of soak tinme. After |mersion sanples are patted with a paper
towel todrenove substatially fioe of canesnt shen thwesuyﬂhbﬂwbampohyms iroatibyict he

procedure descri be bove, The sults. a i.n Fiqure 10 bel ow. Five
speci nens were e\?ﬁ‘?ﬂ’%’?&l%rco’ﬁnﬁgm %mss@b%@ﬁﬁﬁg%epgﬁwaﬁ 0&?/%%‘&‘8@' wat er
absorption was 1¢@P0 by volune after 9 days.

2. The composition of Claim 1 wherein the hydrophobic polymer phase is

continuous and the water swollen superabsorbent polymer phase is discreet.

10 3. The composition of Claim 1 wherein the hydrophobic polymer phase is at
least 30% by weight of the composition.

4. The composition of Claim 3 wherein the hydrophobic polymer phase

comprises a hydrophobic polymer dissolved in an oil or plasticizer.

5. The composition of Claim 3 wherein the superabsorbent polymer is a maleic
15 anhydride/vinyl ether copolymer, poly(acrylic acid}, a copolymer of
poly(acrylic acid), poly(methacrylic acid), a copolymer of poly(methacrylic

acid), starch modified polyacrylic acid or an alkali metal salt thereof.

6. The composition of Claim 3 wherein the superabsorbent polymer is starch

containing grafted side chains of 2-propenamide-co-2-propenoic acid.

20 7. The composition of Claim 3 wherein the hydrophobic polymer is natural

rubber, styrene butadiene rubber or acrylic.

8. The composition of Claim 3 wherein the superabsorbent polymer comprises

acidic or basic functional groups.



WO 03/ 020800 -34- PCT/US02/ 28029 Exanple 8 Al formul ations were nmade from
two conponent conpositions. For all conpositions, one conponent was a

nat ural rwbhlan2moul si on, HARTEX 101. The second corrponentPCtrmSpZ/zweﬁ

napht henic oil, SHELLFLEX 6212, supef&bsorbent 5 polyner, and the sane

vul cani zati on package as described in Exanple 1. For all fonnulations the

| evel of superabsBreenmpodion 39 drmibawherchrtie cdnapasition afiditianalipermprisas i 0 was

0.5. Fornul ations_and_t est speci re d.as escrl bed . Exanpl e
T o ththe. excaptTBi Fists R RESTERBo el Tad £ CHPei S G s T O day s
prior to mechani c@ler!Bsibinest, a?ﬂm@&&aﬂt%ﬁdbﬁbﬁﬁmﬁ%@'\ﬁﬂa&ﬁée@& fibdrDa RIS ANPI es
within | 10 minute fromthe time that m Xi ng of the two conmponéents was

initiated. All sanishessgerihiubricant, s veid) atackifins ilceagilantmedaseamdne fongat i on.
See resul.ts belo uper bso bent Tensi | El on i on Percent STABILEZE
QM 600 1017, F‘iﬁ%ﬂi‘(’ﬁ oS ase g ootk pERL %8]63%"76 1105 These
results show t hat phase |nverS| on can be effect ed with a variety of

super absorbents. WO 03/ 020800 PCT/ US02/28029 -35 Wile this invention has
been parti culOar | yA predin aaﬁdh@e@mwnwdltmnxawoaneg,etrseaiamsotmmle]ker red

enbodi nents thereof, .it e under st.ood those skilled in , the art
that various chaﬁ@g@nflﬁgfa&W&p ﬁ%f’ PHRFIHON berEa Sﬁ‘&dgotﬂ&i‘é?eeqoﬁlwlﬁlﬁﬁut

departing fromthg drd aENEATRASSE d
clainms. WO 03/ 02086% PCT/WSO /280 9 %r CLAI ﬁ/s at ‘?ﬁ%?@e %g%g{e

conposi ti on conpmioyinrey phaseydr ophobi ¢ pol yner phase and a water- swol | en
super absor bent pol yner phase, wherein the conposition is

10 11. The profile, adhesive composition, coating, sealant, or article of Claim 10
wherein the hydrophobic polymer phase is at least 30% by weight of the
article.

12, The article of Claim 11 wherein two phase composition is vapor permeable.

13.  The profile or coating of Claim 10 wherein the profile or coating is a

15 waterstop.

T4, Atwo component system for preparing a composition comprising a

| hydrophobic polymer phase and a water-swollen superabsorbent polymer
phase, wherein the first component is an emulsion of the hydrophobic
polymer, the second component comprises the superabsorbent polymer and

20 the first and second components form the composition when mixed.
15.  The two component system of Claim 14 wherein the system is a kit
comprising a first and second container, the first container comprising the

first component and the second container comprising the second component.

16.  The two component system of Claim 14 wherein the second component

[08]
A

consists of the superabsorbent polymer.



5 substantially free of cenment when the superabsorbent polyner is cationic,
and wherein the conposition is substantially free of water froma bodily
fluid. 2.wohg/oesnposition of Caim1l wherein the hydropholpCa/ysot/gsvey phase
is continuous and the water swol | enr3&uperabsorbent pol ymer phase is
discreet. 10 3. The conposition of Claim1 wherein the hydrophobic pol yner
phase is at 17eastTlﬁl%mpnmhgﬁtsyﬂémtolfé?laimﬂpbshdréimhe gecoflheormmmentsis i on  of
Claim 3 wherein the h drotFloblc r hase conprises a hydrophobic

pol yner di ssol ved FRY™EM eS‘r‘peﬁ nerdn afr QY Of 3 RIFSEFIZFon of O ai m 3
wherei n the superabsorbent pol yner |s a mal ei ¢ 15 anhydri de/vi nyl ether
copol yner, poly(acrylic acid), a copolyner of poly(acrylic acid),

pol y(met hacrM.ic Eiteitw)o coanpoo@d|systen o6 Clginl M(wﬂmréiacthqéiiorplamcdber starch
nodi fied pol yacryljc.acid or an al kal i tal s t ther 6. The

conposi tion of Claé}fitﬂ‘@a EQTRPIERCE A &TOSEY: Eﬁﬁé&fﬁ’é 1CTQRStl gtrh§ starch

cont ai ni ng gr af t ed,qsdA6bie H-FRE m de- co- 2- propenoi ¢ acid. 20 7.
The conposition o Clpai rrlt gﬂv&}gerrgifln tfﬁet%hy%?ophobi c polymer is natural
rubber, styrene butadi ene rubber or acryl ic. 8. The composition of Claim3

wherein the uper.gbsor bent pol yner c? rises acidic or bhasic functional
gr oups. 05F 02 PEPMBEDYY S¥tierg of Claymd 4 wihegeip fipypironbghicaolarei m 3

wher ei n the conp gé Q [ A)t?t%, SRE b ”]?BF: ogRopgnt s
selected froma nfloriatc]i%gggp erbl)égpnonéer:el nt 3%%%‘%{; gﬂ& a %ll gnent, a
surfactant, an arsbccmdlotdﬂmonems.uv stabilizer, a fiber, a nold release
agent, a lubricant, a void, a tackifier, a coagul ant, a coascervant for 5
enul si ons, biocide, coalescing agent or an organic solvent. 10. A profile,
an adhesi ve gonp I I ri.sing a
two phase Corrpos?ﬁeg{ri’tvg mﬂ@oﬁé?@tsﬂfs@fggl ) ?Cﬁl‘ﬁ‘ﬁ 1§%her69ﬁ t}?erk ?Ertabgorﬁenn%&%et

hydr ophadlh ¢ pol yremppibaseidanor hnswathﬁcrtromlgrbw a&dpﬂfeﬁebﬁ tHehwPpérabgppbenier

phase.

polymer becomes superabsorbent afier being neutralized or can absorb at
least two times as much water after being neutralized than before being

neutralized.

21.  Thetwo component system of Claim 20 wherein the second component is an
15 aqueous dispersion of the superabsorbent polymer and wherein the aqueous
dispersion has a pH at which the polymer is non-superabsorbing or pre-water

swollen.

22.  Thetwo component system of Claim 16 wherein the superabsorbent polymer
is a maleic anhydride/vinyl ether copolymer, poly(acrylic acid), copolymers
20 of poly(acrylic acid), poly(methacrylic acid), copolymers of poly(methacrylic
acid), starch modified polyacrylic acid or alkali metal salt thereof,

23.  The method of Claim 22 wherein the superabsorbent polymer is starch
containing grafted side chains of 2-propenamide-co-2-propenoic acid.

24.  The two component system of Claim 16 wherein the hydrophobic polymer is
25 natural rubber, styrene butadiene rubber or acrylic.



10 11. The profile, adhesive conposition, coating, sealant, or article of
Caim10 wherein the hydrophobic polymer phase is at |east 30% by weight
of the awoDioslozn80d2. The article of Claim 11l wherein two poagsSoyzsopdsition
is vapor perneable. 13. The profile3%r coating of Oaim10 wherein the
profile or coating is a 15 waterstop. f4. A two conponent system for
preparing a €onpo hqmpmﬁmﬁ’ﬁgm@fmm Ypwbiren tho fiysteomphesd onthd a

wat er - swol | en superab orbent p hase, wherein the first nent is
an enul si on of th%ec?ﬁfz? e %dﬁ ml?rhs’gs QR S OESHBIwE RS é‘gﬁ“g&?ses t he
super absor bent potralmrreﬁﬁ%%g fﬁl'é? afﬂo'iﬁ’em%}&nﬁ SRR 15 BN Blu$achHi, Bt he

conposi tion when m xed. . The two component systeem of O aim 14 wherein
the systemis a k&lﬁloxtﬁ@nfpﬁllgsf ﬁgblézm ¢ §iberan dhodé cderde egant.od lmbncant heevdid,r st

cont ai ner, conpri si | st conponent nd the se ai ner
conprisi my t he seac{dllﬁ]&hg%ﬁﬁ%%ﬁ ’f?% Ewm%ﬂﬁeﬁ &‘? SHPeA ai m 14
wher ei n t he secongeaOiRARSE Cgo‘{)\,éﬁ@nm sts of the superabsorbent polynmer. WO

03/ 020800 PCT/ USO /28029 Q%]é 17. The two conponent system of Caim 14
wherein the second conmponent is a dispersion of the superabsorbent polyner

inan oil or | asticizer. 18. The two ent s stem aim 17
wherein the %qal P BIUEOPS Eylsion CQH@W%%H%YHE’I’B T Zn P(H&W‘]‘qrnki ng
agent for cross- |‘JVHEKhBQcotnlﬂs‘§ %&Mﬁ%ﬂpglﬁcrggeﬁ’ (Nategraoph %x? Shachhase. 19.

The two conponent system of aim 14 wherein t c pol yner phase
is at |east 30% tiya&t\eiﬂgfnld when hslttaimptbsn whanthe fdnegeratie in gdjukied bbowtorand

super absbl bent  paiitBR HegokbRPrEEae 461 HREctr Ubag B IEEPBAME GhiBps and
wherein the super@ﬂagw%chafat f@g{lﬁﬁ&qm %@%@&%ﬁfgﬁg@g@@ &r being

neutralized or can absorb at two tines as nuc r arter being
neutral i zed t han sveflene bei ng

27. A method of preparing a composition comprising a hydrophobic polymer
phase and a water-swollen superabsorbent polymer phase, said composition
15 being prepared from a two component system, wherein the first component
1s an emulsion of the hydrophobic pélymer and the second component
comprises the superabsorbent polymer, said method comprising the step of

mixing the first component with the second component.

28.  The method of Claim 27 wherein the second component consists of the

20 superabsorbent polymer.

29.  The method of Claim 27 wherein the second component is a dispersion of

the superabsorbent polymer in an oil or plasticizer.

30.  The method of Claim 29 wherein the second component additionally
“comprises a cross-linking agent for the hydrophobic pqiymer and wherein
25 the first component and second component are mixed under conditions
suitable for cross-linking the hydrophobic polymer, thereby forming the
composition and cross-linking the hydrophobic polymer.



neutralized. 21. The two conponent system of C aim 20 wherein the second
conponent is an 15 aqueous di spersion of the superabsorbent polyner and
wher ei n twWe oaqemsous di spersion has a pH at which the pol PeErUSN%28029

non- super absorbing or pre-water swofden. 22. The two conponent system of

C aim 16 wherein.the superahsor j ' f‘éUH kde/ vinyl
et her copol g’rlrer I&SI‘V?%%E i mé??&‘gtfepegljég{éﬁ%%%%ﬁofﬁ(? pg y( crsyl ic acid),
pol y(met hacryl i ¢ ag#lidor basRFRhstivRESerofipsakbetmhdsaapsthborbant bucreasear ch

nmodi fied polyacrylic acid or alkali netal salt thereof. 23. The nethod of
d ai m 22 wher ei n itshetgubeerkiesenagity Wsnyeairalized svhgrain the: 856094 ni ng graft ed

si de chains of 2-propenam de-go-2- | i Jyo conponent
system of C aim fg"r%ﬁ]éffngil%&taﬁgfﬁ‘;cél%%ﬁiﬁ;%ﬁiggrﬁg?dfﬁ%}t%?)gdn%gsItrllat ural rubber,
styrene But adi en%ufséfhmfbiﬁg o%@@mtsr—smoaamms@al RETiEORIs28029 - 39 25.
The two conponent system o aim 16 wherein the first conponent or the

second conponent adiidietiitonatl spch gl theswnerghwrbant pelymcE BRsYHeE: sel ect ed
froma reinforcing filler, a non-reinforcing filler, a pignent, a
surfactant, an antioxidant, a UV stabilizer, a fiber, a nold rel ease

agent, a | ubpi cantye Rt 85 CRird 27 atekdih Ge superabaghtnapslymer segsdpneramt f or
emul si ons, biocide, coal escing C@a((l;;ent or an organic solvent. 26. An aqueous

enul si on conpri sicegolamiey df expyitshicid, patojsrear of aepodyper sfrealeic gRkidset ones
super absorbent or _incre its water a r bi iy at least two fold
when neutralized SWa%ﬂ@ﬁ&feaécﬁyiﬁﬁgﬁda%&ra@&ﬁs&éat %&gtﬁgeggda%ove or 10 bel ow a
threshol d tenperature and wherein the pH and/or tenperature of the

enmul sion is such that the polyner is non-superabsorbing or pre-water

swol | en.1(27.33A meftvanietbéd pf Elaami2Agvierain thsdwideapbabie PRPIRS PRESCLORPESShobi ¢
ol ymer hase and.a -swol. | en ,super.absor bent_ . id
Pommost i on 15 Hoid TPEBASEET PR TRa o AiA RS I B AP Eecoll

first conponent

components.

34.  The method of Claim 27 wherein the superabsorbent polymer is a maleic
anhydride/vinyl ether copolymer, poly(acrylic acid), copolymers of
15 poly(acrylic acid), poly(methacrylic acid), copolymers of poly(methacrylic

acid), starch modified polyacrylic acid or alkali metal salt thereof.

35.  The method of Claim 34 wherein the superabsorbent polymer is starch

containing grafted side chains of 2-propenamide-co-2-propenoic acid.

36.  The method of Claim 27 wherein the hydrophobic polymer is natural rubber,

20 | styrene modified butadiene or acrylic.

37.  The method of Claim 27 wherein the first component and/or second
component additionally comprises one or more components selected from a
reinforcing filler, a non-reinforcing filler, a pigment, a surfactant, an
antioxidant, a UV stabilizer, a fiber, a mold release agent, a lubricant, a void,

25 a coagulant, a coascervant for emulsions, biocide, coalescing agent, or an

organic solvent.



is an enul sion of the hydrophobic pol yner and the second conponent

conpri ses the superabsorbent polyner, said nethod conprising the step of
m xi ng t hwofosigssoconmponent with the second conponent. 28. PCh@sowedoedl of
Cl ai m 27 wherein the second conponent4lconsi sts of the 20 superabsorbent

| . 29. .Fh had .of. O ai.m 27 wher.ein t he. t i
B shor i on-of ot nek EHHe D eieRtRE & forbiiio] sulmisgie s DI-GIMRATONTRE 30, The
met hod of O aim Z%h‘ﬁdb%ﬁiaﬂwét&esvﬁﬁféﬁ@{}p&%%ﬁmolﬁﬂgj%Q@ﬂ'bfnyanzaéﬁt i ses a

cross-linking agent for the hydrophobic polynmer “an erein e first
conponent and secéHdlsemeonRsIsng bydripebiopudenerend dipolymms vtk bdebmef or
cross-1linking the hydr.ophobi c pal yner hereby formng th conposition and
cross-linking the® a5 ﬂ’d%%%f‘g%}%ﬁ’é?”.ab %8@%%36’03%@??}19&@}@8%@ <40 31.
The nethog of O aiwheRin Weehaiifod it BURESRRIR H SMtcHRAL 85 ises acidic
or basic functional groups and becones super absorcbent¥o |eﬁ§[ﬁg)%ses its
wat er absor bi ng caprasabsgrbikeer prewtataisieeble vdié nethodtdompeBingithe stepoponent i s
at a pH such that the.superabsorbent. pol r is_np 5 superabsorbing or

pr e-wat er - swel | onaé’ﬁlat%tg‘P é?n?PeFﬁBrerﬂfﬁlf‘iﬁ%“ Flgné‘twhotgat thePoRYmEeRbeS™MESs pH such
that the superabsgiReMsodg/dBlattSswidbieal i zed. 32. The nethod of O aim 27
wherei n the superabsorbent polyner I1s a polynmer or copolyner of acrylic
acid, a polyner of copolyner of naleic anhydride, a starch nodified
acrylic acid,gr a,alkali.netal salt thereof. 10 .33. The nethod of C aim 27
wherein the ﬁg'dr oéh%?ﬁ‘?pc‘,’s’ﬁ@ﬁpﬁ"é’@r%@st e%ﬁﬁ?i%@i“may-l east 30% by wei ght of
the conposition after mxing the first and second conponents. 34. The

met hod of Cl aim 27 wherein the superabsorbent polynmer is a naleic

anhydri de/vi nyl ether copolyner, poly(acrylic acid), copolyners of 15
poly(acrylic acid), poly(nmethacrylic acid), copolynmers of poly(nmethacrylic
acid), starch nodified polyacrylic acid or alkali netal salt thereof.



35. The nethod of C aim 34 wherein the superabsorbent polyner is starch
containing grafted side chains of 2-propenam de-co-2-propenoic acid. 36.
The net howooB/ogisaé m 27 wherei n the hydrophobi c pol ynmer i sPpeatusozaksoeubber

20 styrene nodi fied butadi ene or acr??fc. 37. The nethod of C aim 27
wherein the first conponent and/or second conponent additionally conprises
one or nore conponents selected froma reinforcing filler, a
non-reinforcing filler, a pignent, a surfactant, an antioxidant, a W
stabilizer, a fiber, a nold rel ease agent, a lubricant, a void, 25 a

coagul ant, a coascervant for enul sions, biocide, coal escing agent, or an
organi ¢ sol vent. W R3tPZ0800, ogfoy%ggfpgiﬁé%hyd&éh%c pblyiRd BRskeGhd Y epar i ng
a conposition conprising a hydrophobic” pol yner hase and a wat er-swol | en
super absor bewttepevglimrsuptraseriiano polameapbase.uslso dsulosedis adewmoinponent a

hydr ophobiLc pol r and.a pol ynmer . whi ch becones uper absorbing or,

Wt er - sviof | aBSEThISEPEPEHIBEF %lq%@msal&agﬁﬁé?@pﬁwo%r@erm?w % he

enul sion is 1 i i : rd¥ ng or
Pt e- vt or - sual B S B D P TS cooof S R AR,

t enper at ur e the hyfrepkohid solpmes tichsethiat canlysonpt opmeriskethe seseratsafenabsor bi ng
or water swel |l abl e. . ~AC osi.tion prepared by the method of aim 27.
WD 03/ 020800P2IyRer; P@%@J@éﬁ‘é/aﬁ Shsond gpmpp oy the corpRsEIon; %h?ndﬁﬂﬁﬁﬁ sing a
hydr ophobi ¢ pol ynmer phase and a water-swol | en superabsorbent pol ymer phase.
Al so disclosed is a two conponent 5 system for preparing a conposition
conpri sing a hydrophobic pol yner phase and a water-swol | en superabsorbent
pol ymer phase. The first conponent is an enulsion of the hydrophobic

pol ymer; the second conponent conprises the superabsorbent polyner; and
the first and second conponents formthe conposition when m xed.



