1 Method For Inproving Viscosity of Thickeners For Aqueous Systens This
invention relates to a conposition for a reduced viscosity hydrophobic

t hi ckener system for thickening a pol yner-containing agueous system a

met hod for providing a reduced viscosity thickener systemfor a

pol ymer - cont ai ni ng aqueous system and a nethod for increasing the
viscosity of a pol ymer-containing aqueods system Pol yner-contai ni ng aqueous
systens, such as for exanple Qoathgs co | si on pol yner bi nders,
typi cal |y enpl opethed Fgpling Yt &y SALNRS ALY . HECOSi ty
needed for the proper fornulatlon and appllcatlon of the aqueous system One
general type of thickener used in aqueous systens is referred to in the art
by the term "HssookatinvelatesAssoainpoditien fohickined sisarséy dpdrophdbedthimkcmeuse t he
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carbital. The function of the organic cosolvent is to suppress the
viscosity of the aqueous solution containing the associative thickener to
al 'ow for easepdjfinbl éonpmq& LR oRELRIES LithYS fordRaRplloGifi&bna il Sadvant age
of these organitc cosolvents'is that they possess Botentla envi ronnment al ,

saf ety angmniigah phiynei badeantypigddy ervploe dsckeyers ippbtesishodesmey degrepolbe
acconplished by t se of surfactants e thig presents no ecific
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sol vents. atent Nunbers 5 and 5,376,709 are directed to
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in an efficient and cost-effective manner. Since cyclodextrin cofpounds are
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viscosity u reSS|o efficienc t cycl trin-co i ni ng _comnpound,
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thickener to allow for ease in its handling before its use as a thickener. A disadvantage of

these organic cosolvents is that they possess potential environmental, safety and health
disadvantages. Viscosity suppression may also be accomplished by the use of surfactants.
While this presents no specific health/environmental hazard, it does degrade paint

performance.

Others have achieved viscosity suppression of associative thickeners without the use of
solvents. U.S. Patent Numbers 5,137,571, and 5,376,709 are directed to viscosity
suppression of hydrophobically modified associative thickeners by mixing them with
cyclodextrin-containing compounds which complex with the hydrophobic groups on the
thickener. However, none of these references teach, disclose, or suggest methods to achieve
such viscosity suppression in an efficient and cost-eftective manner. Since cyclodextrin
compounds are extremely costly, it is desirable to have a rmethod for increasing the viscosity-
suppression efficiency of the cyclodextrin-containing compound, thus reducing the amount of
cyclodextrin required to suppress the viscosity of a hydrophobically modified associative

thickener.



t hi ckener. 2 Applicants have unexpectedly discovered that when suppressing
the viscosity of a hydrophobically nodified associative thickener by m xing
the thickener with a cycl odextrin- containing conpound, the viscosity
suppression efficiency of the cyclodextrin-containing conpound can be
significantly inmproved by careful selectpon of the thickener phobe(s) and
the cycl odextrin-contai ning conpound. Applicants have further unexpectedly
di scovered that when the hydrophobically nodified associative thickener is
a pol yet hoxyl ated urethane thickener having at | east one diisocyanate
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cycl odext ki, -+ - i . ng. ignif.icant]y, i nproved car ef ul
el eoti on ol PR e A B o e b B bR s oot o)
and the cymthiatgxdomipousd nlicyifiosty QPPRILIBE efflciendy b 118 ey@8R8Ehn-08nthilif) ghresent
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hydr ophobi c_cavity. In a second aspect of the present invention, there is
provi ded IRIEKEE-FBFIPRHIEPMNGIa a reduced viscosity thi ckener system for
a pol ynmer-contai ni ng agueous system the nethod conpri-sing: (a) providing a
cycl odextrin-contai ni ng conpound havi ng a hydrophobic cavity of a
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cavity of said cyclodextrin-containing compound; and, wherein at least a portion of said
cyclodextrin-containing compound is complexed with said hydrophob‘ically modified
associative thickener in such a way that at least a portion of at least one of said phobes at

least partiaily fills said hydrophobic cavity.

In a second aspect of the present invention, there is provided a method for providing a
a reduced viscosity thickener system for a polymer-containing aqueous system, the method
comprising: (a) providing a cyclodextrin-containing compound having a hydrophobic cavity
of a predetermined size; (b) providing a hydrophobically modified associative thickener
containing at least one terminal phobe of a size capable of complexing with said hydrophobic
cavity of said cyclodextrin-containing compound; (c) mixing said cyclodextrin-containing
compound provided in step (a) and said hydrophobically modified associative thickener
provided in step (b), such that at least a portion of said cyclodextrin-containing compound of
step (a) is complexed with said hydrophobically modified associative thickener of step (b) in

such a way that at least a portion of at least one of said phobes at least partially fills said

cavity.



such a way that at |east a portion of at |east one of said phobes at | east
partially fills said cavity. 3 In a third aspect of the present invention,
there is provided a nethod for increasing the viscosity of a

pol ymer - cont ai ni ng system conprising m xing the reduced viscosity thickener
system prepared according to the nmethod pf the second aspect of the
invention with: a polyner-containi ng aqgueous system wherein said polyner is
wat er -i nsol ubl e; and a surfactant capable of deconpl exi ng said

cycl odextrin-containing conmpound from said hydrophobical |y nodified
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thickener of step (b) in such a way that at least a portion of said phobes at least partially fills

said cavity.

In a fifth aspect of the present invention, there is provided a methed for increaéing the
viscosity of a polymer-containing aqueous system, comprising mixing the reduced viscosity
thickener system prepared according to the method of the fourth aspect of the invention with:
(a) a polymer-containing aqueous system, wherein said polymer is water-insoluble; and (b) a
surfactant capable of decomplexing said methyl-c-cyclodextrin from said hydrophobically

maodified associative thickener.

The composition of the present invention is useful for a reduced viscosity
hydrophobic thickener system capable of thickening a polymer-containing agqueous system.
The composition contains a hydrophobically modified associative thickener, and a

cyclodextrin-containing compound having a hydrophobic cavity.

The viscosity suppression of the hydrophobic thickener system is achieved by use of a

cyclodextrin-containing compound in the composition of the invention. Cyclodexirins are



cycl odextrin-contai ning conpound in the conposition of the invention.

Cycl odextrins are 4 produced fromthe starch of plants such as corn, potato,
waxy mai ze, and the |like. The starch rmay be nodified or unnodified, derived
fromcereal, tubers, or the anylose or anylopectin fractions thereof.
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present invention.

The torus structure of a cyclodextrin compound contains a central hydrophobic cavity.
The size of a cyclodextrin compound’s central hydrophobic cavity varies depending the type
of cyclodextrin, and increases with the number of glucose units. For example, the diameter
of the hydrophobic cavity of a-cyclodextrin (4.7 - 5.7 nm) is smaller than that of -
cyclodextrin (6.0 - 6.6 nm), which is smaller than that of y-cyclodextrin (7.5 - 8.5 nm). The
central cavity of a cyclodextrin compound can form inclusion complexes with hydrophobic
compounds, greatly increasing their solubility. By “complex” herein is meant a molecular
entity formed by loose association involving two or more component molecular entities,
where the bonding between the components is weaker than a covalent bond. By “inclusion
complex™ herein is meant a complex in which one component (the host) forms a cavity in

which molecular entities of a different component (the guest) are located. The ability of



conpl ex" herein is neant a conplex in which one conponent (the host) forns a
cavity in which nolecular entities of a different conponent (the guest) are
| ocated. The ability of 5 cyclodextrin conmpounds to forminclusion conpl exes
wi th organi c conpounds and thereby increase the water solubility of the
organi ¢ conpound is known. In "Cycl odextsins Increase Surface Tension and
Critical Mcelle Concentrations of Detergent Solutions" by W Saenger and
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improved. By “viscosity suppression efficiency” is meant herein the degree of effectiveness

of the cyclodextrin-containing compound to maintain the viscosity of the thickener at the

level desired, for example er ease of handling. Applicants have discovered that the better

the fit of the terminal hydrophobic portions of the associative thickener in the cyclodextrin

compound hydrophobic cavity, the higher the viscosity suppression efficiency of the

cyclodextrin-containing compound. Thus, a host:guest ratio as low as 1:1 can be achieved by

selection of a cyclodextrin compound having a predetermined cavity size and a thickener

compound having terminal hydrophobic portions of a size and/or configuration such that they

are capable of complexing with the hydrophobic cavity of the cyclodextrin compound.

In one embodiment of the present invention, the terminal hydrophobic portions of the
associative thickener compound contain at least one terminal phobe. By “terminal phobe™
herein is meant a hydrophobic group located at the end of the thickener compound. In this
embodiment, the viscosity suppression efficiency of a cyclodextrin-containing compound is

improved by utilizing a composition containing a cyclodextrin-containing compound having



associ ati ve thickener conpound contain at |east one term nal phobe. By

"term nal phobe" herein is neant a hydrophobic group | ocated at the end of
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ur et hane thickener having at |east one term nal phobe of a size capable of

conpl-exing with .t hydr obi vity of. the cyclodextrin- containing
conpound, and ]gta Cplg%rggt K Q%QHF?ré8@%@5%/58“&1%%%0811%? te@?"&?ﬂ)hl‘%ﬁﬁwl%%ﬁl%_ and
conf i gur aéfitasoeinitehbickérder tompAPARLALON at FABPIRNEAD n Y ﬁhBFé D fiydcopaobi ¢
cavity of the cyclodextrin-containing conpound. Optionally, the at |east

one hydr dfkeBicegts {ungtenal swyp. Polhjsetrmimdiyment ctlie wisetsitasepirbistloaribcietagrafianal
Funct i onal oS s0nn ket hublna ML 8% aflioe Ar apatobie ¥R edasoc at i ve
t hi ckenercyolodettris-contanthg@nipousid Baivgs prRAabirgakd Myd¥Bstidbidvity size with a
hydrophobically modified polyethoxylated urethane thickener having at least one terminal
phobe of a size capable of complexing with the hydrophobic cavity of the cyclodextrin-
containing compound, and at least one diisocyanate functional group having a size and
configuration such that it is capable of complexing with the hydrophobic cavity of the
cyclodextrin-containing compound. Optionally, the at least one hydrophobically modified

polyethoxylated urethane thickener terminal phobe has a predetermined size, and/or the at

least one diisocyanate functional group has a predetermined size and confi guration.

The associative thickener of this embodiment is a hydrophobically modified
polyethoxylated urethane thickener. Associative thickeners of this type are known in the art.
Typically, they contain polyethylene glycol units of varying length, connected by urethane
linkages, and terminated by hydrophobic end groups. The urethane linkages result from the
reaction of a diisocyanate with an alcohol. Applicants have unexpectedly discovered that the
configuration of the diisocanate used to make the thickener urethane linkage affects the

viscosity suppression efficiency of a cyclodextrin-containing compound. The configuration



pol yet hoxyl at ed ur et hane thickener. Associative thickeners of this type are
known in the art. Typically, they contain polyethylene glycol units of
varying | ength, connected by urethane |inkages, and term nated by

hydr ophobi ¢ end groups. The urethane |inkages result fromthe reaction of a
di i socyanate with an al cohol. Applicants have unexpectedly di scovered that
the configuration of the diisocanate used to nmake the thickener urethane

l'i nkage abftbetsletdnene diiHeasiateyfusdtRREBESROR c9Eild, 6Bk BhinRd, straight chained

cycl odextrin-contai ning conpound. The configuration 7 of the at” | east one
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or conbi natd ) i d ta_any. rticular.theory, it is
bel i eved (har T AP Sn SECREHE rBE MBI el taBi e il elBRibtor,

i ncr easesthpidiibpcyimetd dtaire als Bthefib e thatlthd diisotyanh@@ ofipbSQEN 3NAILS 15 Rt of T 1S
bel i eved that the diisocyanate conpensates for any lack of fit of the

t hi ckener® Eaﬁfkelnéraﬁ‘t lepteOnecterminal Phvhe ethe hydmphdbjeiephiobite ayaleileyriof t he

cycl odext &dnfin; i0jng onpl exing. w t he cayjt al ong with
t he phobe. nTﬁnelrﬁ%? %@%&Un@ h%}?é)dr%%mg$ ‘e‘@éﬁﬁee%%’ %?’%s‘ﬁﬁ@gﬁd}h@b%hfihﬁeéfqrﬁéh%ett er
the dii souymifxiblé tealhibeyhoue e lisabetef OF dANEyasHRs is%f‘&%}éoinﬁeﬁs'aﬁ thi fnyof the
phobe inrﬁeﬂgi&c clodextrin cavity. D isocyanates useful for the present

i nventio P the Bt ofdke apbe i1 the.qvelodetdn hytien ditior woelgansefe; fordthe-
hexanet hyl &gt indédiSQC te (L HDL)G 4 L A0-decanethyl ene dijsocyanate; 2,2, 4-
trimet hylﬂ-_r_l, fit ingorl DR MY g?{%féan@;e Iy %.‘%&%ﬁ% SRe ol f%/?éa%?‘i’goééi‘sﬁ‘ﬁeé?ytl%le4

net hyl enehisegyiasae ¥ aiial poyrl-ohexamelené dResyMale; 2,2,4- trimethyl-1,6-

1-i socyanat o- 3-i socyanat onet hyl -3, 5, 5- tri nethyl cycl ohexane; 2,6- and

5
2, 4-t ol yIBREYANFelEng: dvbcyclotoryisre diisogyigats: bfienyl ene  dii socyanate; xyl ene

di i socyanadigyle fpiltk QA5 x Wrsogyanate:. 4:4' -bi phe h) €

di i socyanat g};( T 4!&-S mg{[R R%?%ﬁerﬁg%hgﬁ%e ?g\{) yg'ynséjf e tﬂl\bfsoﬂani,%g’-cﬂé' 'ﬁlgl’ﬁ?l ene

di i socyanemethysmdohexabe;teg-r-ab Por-onagfidigbaagate (1 TI9C) Mang p-pHanf 1S _
enbodi rre(rﬁljt., at |east a EOI"[I on of the cycl odextrin-containing-conpound is
conpl exe ”\ﬁﬁ’ctyﬁ“*{tﬁé‘yhvafi Mirgwatea trepleredi ¥ plsaryigae 8dsosyanats; tHi dlhaeyleden- such a
way that gakody@@ed: 494 RREHISK: Bbndbii ; ~.tLhe _phaohes and/or at | east a
portion of tr){e dii socyanjéte Pu%%%]%%ﬂgrfategC%%E %itlr’ﬁere]aoglﬁwpeanrgtﬁg?ﬁyﬁnq{?’IaP t he
cycl odextls3-ietrhfdirophbihyenc disiocyanafehe vi scosity of the aqueous sol ution
contai ning the associative thickener increases wth increased thickener
solids content. Therefore, the anount of cyclodextrin needed to suppress

the vi scosi ty rofid ibmae] aldea ptiEKEPEE | AGEEATE Sothilh gl if38hd 45 cont ent

complexed with the hydrophobically modified associative thickener in such a way that at
least a portion of at least one of the phobes and/or at least a portion of the diisocyanate

functional group at least partially fills the cyclodextrin hydrophobic cavity.

The viscosity of the aqueous solution containing the associative thickener increases
with increased thickener solids content. Therefore, the amount of cyclodextrin neéded to
suppress the viscosity of the associative thickener increases with the solids content of the
thickener. The thickener solids level can be decreased to limit the amount of cyclodextrin

required. Preferably, the solids level of the thickener is 15% to 25 %, more preferably 16% to
20%.

The methods of the present invention relate to providing a reduced viscosity thickener
system for a polymer-containing aqueous system, and methods of increasing the viscosity of a

polymer-containing aqueous system using the reduced viscosity thickener system. The



t hi ckener. The thickener solids | evel can be decreased to limt the anount
of cyclodextrin required. Preferably, the solids |evel of the thickener is
15%to 25% nore preferably 16%to 20% The nmethods of the present
invention relate to providing a reduced viscosity thickener systemfor a
pol yner - cont ai ni ng aqueous system and nethods of increasing the viscosity
of a polyner-containing agqueous system using the reduced viscosity

t hi ckener rsystdmscdiitg tickedugeenvpoeass foy eadei of hemimgf shtecavsqrioive deskdnor ease
of handling. of the gssociative thickener rior.to uge in Ibe

pol ymer - cc}%‘("éf%lst’?d“ (ROD{RETLPRIAINRG RAUeQUS SYPEJEL IRl§DHes toklirken n one

enbodi nent of the invention, the thickener systemis provided by m xing a
hydr ophobi cal | y nodi fi ed associ ative thickener of the type described above
with a cycl oddrbné embaditrantmifnie neeponnde hiavkangr sy steydis gpdnadddobycaixkingya of a

redeterm ned size, causi t he.t hj ckener _and cygcl odext i n- cont ai ni ng

orpound (HOEEHHEAY TGS ROV g irgrEREre: Eb i SSdea ISt SbPE ¥ ient fon 1 n a

di fferent &pBANIRR NG hide®ripBYEIhIVEk a htEo Bl QG bf PpeRREALREDY,£OMPpound
| thP

is nethyl-ct-cyclodextri'n . "I n this enbodinment, the ckener systemis
provi ded pusmgihaghiekenhyahrdogyhlobéariaichytamig dongebuad socimatlex, ehushirakéingrheof t he
t ype descri bed .abovfe w.th nmethyl-a- cyclodextrin having a hydrophobic

cavity, c&9TPRYUPHE! AIREBHY and net hyl - a- cycl odextrin to conpl ex, thus
provi ding the conposition of the invention. It is well known in the art that
met hyl - 3-cycl odextrin can provi de superior viscosity suppression as conpared
to hydroxyet hyh adyftdradexrtbodiment ohthe imxyien the cyclpdbadesxcbniamifgseefoand eéxanpl e
U. S. Patent . 5,376, 709). However, applicants have discovered that in
sone caseé{letgﬁf%FyC&%P‘Bﬂ’ex tPﬁ§\,rAn%°§%€wtséEe {haksDar SYStERA BREIder PX MIEIAS 2pr ovi de
better vi ' - ' == [ ' t
nt endi ng T e SHREHGAREPRboRNHERGRELIME ot IR S YR,
superi or \tysle@sdtiiy h8uppa BEEbFHbbRCRMLS, Ml ettt fiiclkeeMitame RyIds @ ph1odix&iPer t i on
of the associative thickener has a size and/or configuration such that it
fits well ogMplixnthuparovidieg bislkempesiden oftthe srventimm. pHig well kagwn in the art that

cycl odextrin- cont ai ni ng. conpound, which.may be nethyl -a-cycladextrin. The
o 11 oi ency ST s R Sin G Biide seperi iR e S A B R e keni ng a

pol ymer - caitirixMthg cREld@Sn Y HIdesRypIpyESyclRBLINE (RG fUPORMPEULS Paredf No.

thickener '5_,5@%?705561}1”5»?3%13 applicants have discovered that in some cases, other cyclodextrins,
such as methyl-at-cyclodextrin, can provide better viscosity suppression than even methyl-p-
cyclodextrin. Without intending to be bound to a particular theory, it is believed that Sl.lCil
superior viscosity suppression occurs where the terminal hydrophobic portion of the
associative thickener has a size and/or configuration such that it fits well within the

hydrophobic cavity of the particular cyclodextrin-containing compound, which may be

methyl-o-cyclodextrin.

The efficiency with which an associative thickener is capable of thickening a
polymer-containing aqueous system varies depending upon the type of thickener. Applicants
have discovered that hydrophobically modified nonurethane thickeners tend to have a
thickening efficiency equal to or better than that of hydrophobically modified polyethoxylated
urethane thickeners, depending on the type of polyethoxylated urethane thickener. For
example, nonurethane thickeners typically have a thickening efficiency equivalent to that of
1,6- hexamethylene diisocyanate (“HDI”), and better than that of 4,4’-methylenebis

(isocyanatocyclohexane) (“Des W),



have di scovered that hydrophobically nodified nonurethane thickeners tend to
have a thickening efficiency equal to or better than that of

hydr ophobi cal | y nodi fi ed pol yet hoxyl ated urethane thickeners, depending on
the type of polyethoxyl ated urethane thickener. For exanple, nonurethane

t hi ckeners typically have a thickening efficiency equivalent to that of
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t hi ckeni ng efficiency ferent ||so yanat I S necessary
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carbon size. For npl e, the thickening efficiency of thickener “A having
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li nkage, ﬂﬂgoc?%?artn%/@ﬂnﬁlaf @%Pmﬁ&?rl?%% Hﬁ§%91h%?f£&%%a%ﬁ siZ2. FBi ckeni ng

ef ficiency equivalent to tha ener aving a strai ght chained
di i socyanatanplajthefideningeffidetego! diidenedf A6 having heycliedisananht: Moaxgectiand

bearing a term nal. phobe havi n 14 carbons. The abil i t o deconpl ex the
cycl odext Fth OR SiA 5 141 REs SRk KaE g E%a““ﬁde%H@mh@%%/\E%’és 14 papbons e kener

i's just ag PRl AHici@Rcy! d48ivaRhl io txatqsfftﬁlas‘cn&wﬂ %Q%E sﬂalﬁﬁp&fameﬁ" ng conpound

to conplex with the associative thlc ener in theft stance. In order
for the tHdisicgaete,tap gectiar aarbdnssizenit € mdend uwitspedinkygd, acd basinpg téronie i on i n
t he aqueou ste to which the associative thickener solution is added, it
is criti CQF‘ Q%"é‘t"mtgﬂé C@Q’(‘,’F‘ﬁldext rin becones deconpl exed from the hydrophobic
noi eties on the associative thickener nolecule. Cyclodextrin-containing
conpounds are readi|ly deconpl exed from hydrophobi ¢ associ ative ~ thickeners:
sinply by the dddibiliprtodfcanplet éwicad:lomtnimcmsnmg cafrfponmd frofche t he

nvent| on face active agen esent in

| odext
o o R RS e e R B 5 S R Db e & tad P 8 ! U
lauryl sukémhifingR@RipBRhE o BRIpREL AR teSoRiafte tHiRERALA rtﬁe%@igstﬁﬁ’cel% BRE

et hoxyl ate of nonyl phenol), "and cationic surfactants, may be
for the thickener to perform its intended v1scos1ty increasing function in the aqueous system
to which the associative thickener solution is added, it is critical that the cyclodextrin
becomes decomplexed from the hydrophobic moieties on the associative thickener molecule.
Cyclodextrin-containing compounds are readily decomplexed from hydrophobic associative
thickeners simply by the addition of a material which has an affinity for the cyclodextrin.
Conventional surface active agents commonly present in aqueous coating systems including,
anionic surfactants such as sodium laury! sulfate, nonionic surfactants such as |
IGEPAL®CO660 (a 10 mole ethoxylate of nonyl phenol), and cationic surfactants, may be
used to decomplex the cyclodextrin. Other water soluble organic solvents such as for
example ethanol and TEXANOL® solvent may also be employed for this purpose, but are
not preferred. It is preferred to utilize about one mole of the decomplexing agent per mole of

the cyclodextrin added to the associative thickener solution to achieve complete

decomplexation.

Both the complexation and decomplexation mechanisms are easily achieved by the

addition of the reactants with mixing. No special purification or separation steps are required




used to deconpl ex the cyclodextrin. Qther water soluble organic solvents
such as for exanple ethanol and TEXAANOL(r) solvent may al so be enpl oyed
for this purpose, but are not preferred. It is preferred to utilize about
one nol e of the deconpl exi ng agent per nole of the cyclodextrin added to

t he associ ative thickener solution to aghi eve conplete deconplexation. Both
t he conpl exati on and deconpl exati on nmechani sns are easily achi eved by the
addi tion @f robRflemBAGHANT WhYik hildilTbot @Qf‘fﬁ&ﬁtﬁf\%\ﬁ%b%ﬁdeﬁﬂft'g h&‘}{ebc%@ar ko gfParation
steps are required 10 at room tenperature. ile additional surfactant may
be added, ailditipmal swfacteat essase/tht deautplexatidn prazasl to soafraht dotnulaicnause t he
deconpl exat i.on process to occur; the fornmulation suyrfactants already
present i ﬁurlffﬁéa”%aa}?‘f‘?? W%enbgbtﬁe PGH&&‘”F e%}ogaﬁfqtgwﬁfmeq’fha f ol | owi ng

exanpl es are presented to illustrate the invention. Exanples 1-4 Four

hydr ophobi cal |y nodi fi ed pol yet hoxyl ated uret hane (HEUR) thickener sanples
wer e used Tha fdlwevit @stamplascroprastetedveiBustyate tes irnetitiosi ng 4, 4' - net hyl ene

bi s- (isocyanatocycl ohexane) (Des W as the urethane linker. The other two
sanpl es used 1, 6- hexanet hyl ene diisocyanate (HDI) as the urethane |inker. 5
grams of eagh.fbhiekener sanple were mxed with 20 gram m xtures of water
and net hyl-hp-‘?ﬁﬂ_odextri n at different concentrations to form solutions of
20% HEUR sol i dEourHydrdphwbisdibanodifisd paliy¢tiioofiatehadethane UEURNthid@heH shdplewas

measur ed usi nL% 5/1 Brookfield yisconeter. The viscosjty at different
cycl odext MEIF PEVE e {f8s he ralbemarete synthrsiagd 4sige vy rgthxlens Biwsl uti on where no

cycl odext fig&g%\ga?octy@l%ﬁ&an%{/@eg W)U«Jsttﬁci %Pﬁgﬂaﬁ@liﬂ{e?. FHOBRE! ahdb1ebaRL £

denonstrate he met 3- cyc xtrin suppressed the vi scosf%y of the
hy dr ophobhoakiethytene iditbagammod (HIDH ax jHeatratlanclimdbh ahgratasiof kehehickanet Regnptbl

chem stry better th%n a hydr.ophobi cal |y nodi f@d ol yet hoxyl at ed ur et hane
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VHDI HDI
resultant solution was measured using a Brookfield viscometer. -The viscosity at different

cyclodextrin levels was normalized to the viscosity of the solution where no cyclodextrin was
used. The results, which are summarized in Table 1, demonstrate that the methyl-p-
cyclodextrin suppressed the viscosity of the hydrophobically modified polyethoxylated
urethane thickener having HDI chemistry better t-han a hydrophobically modified

polyethoxylated urethane thickener made with Des W chemiétry.

TABLE 1
METHYL-3-CD THICKENER THICKENER
WT% NORMALIZED VISCOSITY % SOLIDS
HEUR1 w/ |HEUR2 w/|HEUR3 w/| HEUR4 w/

DES W DESW HDI HDI

(Ex 1) (Ex 2) (Ex 3) (Ex 4)
{ (comparative) 1 1 1 1 20
0.5 0.927 0.967 0.27 0.328 20
1 0.785 0.887 0.141 0.153 20
1.5 0.565 0.748 0.084 0.092 20
2 0.377 0.49 0.046 0.062 20
25 0.209 0.278 0.032 0.043 20
3 0.123 0.159 (.018 0.025 20
35 0.089 0.096 0.014 .02 20




(Ex 1)(Ex 2)(Ex 3)(Ex 4) O (conparative)111120 0.50.9270.9670. 270. 32820

10. 7850. 8870. 1410. 15320 1.50. 5650. 7480. 0840. 09220 20. 3770. 490. 0460. 06220
2.50. 2090. 2780. 0320. 04320 30.1230. 1590. 0180. 02520 3. 50. 0890. 096_

10. 0140. 0220 11 Exampl es 5-10 Four hydrophobically nodified pol yet hoxyl at ed
uret hane (HEUR) thickener sanples were used in the test. Two of them was
synt hesi zed using Des Was the urethane linker, while the other two used
HDI as tHxamgteetshene linker. 4.5 to 5 grans of each thickener sanple were

Var fous concERYAEBRIEDY oL b ot FonERar 1 G (RS K00, L

sol i ds. Jheuseh avns hearrwi genst s htheash usiag Det Whis thobrathirerinkas neasur ed
using a Brookfield visconeter. The results, mhlch(ﬁre sunyarlzed in Table

2, denprishiledbeothesayo Pﬁdﬁmléké’ﬁé*femé%i@?% Ha e hmaRs HEaRERTST i ds cont ent s,
the et M il RACLBIFYS D PUPPESRS ARG YhafAY hotnflla-HRBaeibiLOPhODI cal Iy

nodi fie oxy ate ne thickener having HDI "chem stry better
t han t hevahiyarcophabiteak tcyfomshhﬁuced oh A% BERBeplidt ad 207ediFaR eclidsi dkener made

D CES M Chert ol J0E 2 TLOGIER Y Stunl ol e Y LS

at DES W'ﬁk'f@'u]tﬁﬂnh%%%rﬁﬂhrﬁz@& Bﬂ%bﬁOJ ldéhié’&%tgﬁiat thaRiRenSodystedsid 886iBo! | ds18%
Solids (Ex 5)(Ex 6)(Ex 7%320 8) (Ex. 9) (Ex 10)
( conpar atiffereltaolibeauawe @Mi%@flfé%rmmme%ﬂsfﬂ%@%@% the

hydrophobically modified polyethoxylated urethane thickener having HDI chemistry better
than the hydrophobically modified polyethoxylated urethane thickener made with Des W

chemistry.
TABLE 2
: THICKENER VISCOSITY {cps)
. HEURS w/ | HEUR3w/ | HEUR6éw/ | HEUR7w/ | HEUR6w/ | HEUR7 w/
METHYL-$-CD| DESWat HDI at DES W at HDI at DES W at HDI at
WT% 20% Solids 20% Solids 20% Solids 20% Solids 18% Solids 18% Solids
(Ex 5) (Ex 6} (Ex 7) (Ex 8) (Ex 9) (Ex 10)
0 (comparative) 22700 44400 - 17200 21250 11000 14700
0.45 : 11300 6900
0.5 22600 1200 17800 9800
1 18450 6250 14400 5850 10100 4050
1.35 7300 2850
1.5 14200 3750 11500 4200 :
1.8 5250
2 8900 2050 7750
2.25 3700
25 5300 1400 5250
2.7 2300
3 3500 800 3150
3.5 1650 600

Examples 11-14

Two hydrophobically modified polyethoxylated urethane (HEUR) thickener samples
were used in the test. One of them was synthesized using Des W as the urethane linker,
while the other one used HDI as the urethane linker. 5 grams of each thickener sample were

mixed with 20 gram mixtures of water and methyl- B -cyclodextrin at various concetrations



0. 52260012000178009800 1184506250144005850101004050 1. 3578002850
1.5142003750115004200 1.85250 2890020507750 2.253700 2.5530014005250 2. 72300
335008003150 3.51650600 Exanples 11-14 Two hydrophobically nodified

pol yet hoxyl at ed urethane (HEUR) thickener sanples were used in the test.
One of them was synthesized using Des Was the urethane linker, while the
ot her one used HDI as the urethane linker. 5 grans of each thickener sanple

were m x&dfopn splugonspt FRTrlEY BrselddsofAnpghee P gemmes afhsedhthickepr sayple vdextrin at
various cqonecetrations 12. to form sol ution f % HEU olids.. Another 5

grans of gﬁ’gﬁ ‘Jt;l?ﬁ %[E%rﬁ%lrmgg]rrr%slocef W\rfligteerr gnyh\/c%é%p\?ﬁpty ﬁ Z'GYCQE?Aagr’hﬁlrﬁ LNEE of water
and hydr oxyreeqidns 1dforrd ¥6luase X 20% HEUR 36lid3U The GoNGIRhF Akdd@itpof @ch Or m

sol utions of 20% HEUR solids. The |ow shear viscosity of each resultant
sol uti on Vas!tane st Baneagurad Br B Rk Broskfeldivicomaer Mhe wesalty. &dightase which are

summari zed, l; ejggrm - ] d the
viscositygg¥£%%%ﬁlﬁ§§?%gho |C%F@§ﬁﬁg ?%?%Qﬁﬁg%%gﬁﬂgéé?g@gﬁgﬁﬁéﬁﬁgﬁb

t hi ckener hithuphodickiDr moliied polyythtret dtat urethh@nthickeneh yighi o HOD cloeahibtyy venedi f i ed
pol yet hoxyl at e ret hane thickener nmade with Des W chem stry, whether the
cyci odext HheR ”l?gl-ifgr%’é%b‘ﬁ@tyﬁw@ﬁ%l pobyFHosdalet urgthage ﬁnwﬂerxrpiﬂedv% DeV.

cycl odext gj.: | ha (o gl sa . : > gqret hyl -
(3 -cyc|o§§§P$5ﬁgﬂﬁ%é”ﬁ%?%a%?gyﬁﬂ%ﬁf“%ﬁﬁ??@cgsgﬁgﬂgﬁ%gﬁigéﬁo Fﬁ§ﬁ1¥ﬁe
hydr oxypr opjddextiRn-(ByQH-otleSDY. iThe rébABt HsBddmidd¥iratt 8raCBE Hh«QSENER yWoSGOH TY

(cps)rO+J -CDTH CKENER VI SCOSI TY (cps) W%IEURS w HEUR9 w WT%HEURS w/ HEUR9
Y was more efficient in viscosity suppression than the hydroxypropyl- B -cyclodextrin.

TABLE 3
METHYL-B-CD | THICKENER VISCOSITY (cps) PrOH-B-CD | THICKENER VISCOSITY (cps)
WT% HEURS w/ HEURS w/ WT% HEURS w/ HEURY w/
DES W at HDI at DES W at HDlat
18% Solids | = 18% Solids 18% Solids 18% Solids
(Ex 11) (Ex 12) (Ex 13) (Ex 14)
0.5 20800 0.5
1 9400 1 45700
1.5 5600 15 31300
2 17300 3500 2 21100
2.5 11100 2200 2.5 37400 17000
3 6650 1500 3 22600 13800
35 . 3100 35 11200
4 2500 4 8400
45 1200 45 2050

Examples 15-18

Two hydrophobically modified polyethoxylated urethane (HEUR) thickener samples
were used in the test. One of them was synthesized using Des W as the urethane linker,
while the other one used HDI as the urethane linker. 5 grams of each thickener sample were
mixed with 20 gram mixtures of water and methyl-B-cyclodextrin at various concentrations
to form solutions of 20% HEUR solids. Another 5 grams of each thickener sample were
mixed with 20 gram mixtures of water and methyl-o-cyclodextrin at various concentrations
to form solutions of 20% HEUR solids. The low shear viscosity of each resultant solution

was measured using a Brookfield viscometer. The results, which are summarized in Table 4,



DES Wat HDI at DES WatHDI at 18% Sol i ds18% Sol i ds18% Sol i ds18% Sol i ds ( Ex
11) (Ex 12) (Ex 13)(Ex 14) 0.5208000.5 19400145700 1.556001.531300
2173003500221100 2.51110022002. 53740017000 36650150032260013800

3.531003. 511200 4250048400 4.512004.520%0 Exanpl es 15-18 Two hydr ophobical ly
nodi fi ed pol yet hoxyl at ed ur et hane (HEUR}) t hi ckener sanples were used in'the
test. One synt hesi.zed usi Des Was-th ret hane linker, while
e ot hor S TR IbAGTE SRpH S ol B b Budtb BB R A MR Bl e
sanpl e wepéyethors@edmrtiha@Othigkarer FviHHBS cRImive) Bittearen MRITIophbbicag! odext rin
at various concentrations to formsolutions of 20% HEUR solids. Another 5

grans of BRENeE RPYRBABaeG wshangbickengrimadg Wahtpes 3 chemaisinys whetlica eof  wat er
and net hyl-a- | j _Mar , At C . for.m sol.utijons of
20% HEUR, ST EEERET A b PO BB RIFBRUE LG DBt BSFR Y B as
neasur ed d&hi@trate Bidd Akkbiedded Wivge 58t the thitRedee GiétHage liMdr Ghetay-68 Summari zed in
Table 4, 13 denobnstrate that the cyclodextrin suppressed the viscosity of

t he hydr optedtsiestain|was mise eifisignt ipoisgetityonpprassenh tharemprhple ot-hycdddeniin; whilé ng HDI

chem stry_bet t han t he hydr ophobi.cal . nodi, fied pol yet hoxyl at ed uret hane
b ckener “HeaAih T et A EPRT R S tr i P S BIREkT o e v

met hyl - LifficeUCinQe@dityl sHpREssiPRlci metBlyl: BY.G)RABXFLI . The results al so
denonstrate that wheré D%s Wwas used as t'he thickener urethane |inker,

met hy- 03 - cycl odextrin was nore efficient in viscosity suppression than
met hyl - a'FABE%CLJ odextrin; while where HDI was used as the thickener
I nKe

ur et hane r, methyl- a -cyclodextrin was nore efficient in viscosity
suppr essipapTH IR CORTAYIKENER vistysiodesf r i NMETHYL-o-CD | THICKENER VISCOSITY
{cps)
WT% HEUR 10w/ | HEURI1 w/ WT%  |HEURIOw/| HEURIL w/
DES W at HD at DES W at HIM at
2(% Solids 20% Solids 20% Solids | 20% Solids
(Ex 15) (Ex 16) . (Ex 17} (Ex 18)
1 14300 1 - ' 14100
2 17800 5400 2 _ 3350
3 8350 2550 3 13300 1600
4 2500 4 2750
Example 19

Two hydrophobically modified polyethoxylated urethane (HEUR) thickener samples
were used in the test. One of them was synthesized using Des W as the urethane linker,
while the other one used HDI as the urethane linker. 42 Ibs of a 20% HEUR solids solution
of each thickener sample were mixed with a paint based on a 100 gallon formulation of
Rhoplex™ SG-30 (an acrylic binder containing a surfactant, made by Rohm and Haas
Company, Philadelphia, Pennsylvania). Another 8.4 Ibs of each thickener sample was
mixed with 0.84 1bs of a 50% solution of methyi-B-cyclodextrin and 32.8 lbs of water,
containing 1 wt% solution methyl- B -cyclodextrin, and then mixed with a paint based on a
100 gallon formulation of of Rhoplex™ SG-30. The efficiency of the thickener was
determined by measuring KU viscosity and ICI viscosity. The high shear ICI viscosity of
the paints was measured using an ICI Viscometer. The Stormer Viscosity was measured by

using the Brookfield Viscometer.



TABLE 4 ETHYL- | 3- CDTHI CKENER VI SCOSI TY (cps) METHYL- cc- CDTH CKENER VI SCOSI TY
(c s) WI%EUR 10 w HEUR11 w WI%4{EUR10 w HEUR11w DES W at HDI at DES W at HDI
at 20% Sol i ds20% Sol i ds20% Sol i ds20% Sol i ds (Ex 15) (Ex 16) (Ex 17)(Ex 18)
114300114100. 217800540023350 3835025503133001600 4250042750 Exanple 19 Two
hydr ophobi cal Iy nodi fi ed pol yet hoxyl at &l ur et hane (HEUR) thickener sanples
were used in the test. One of themwas synthesized using Des Was the

ur et hane | i nkédhe resfis, [#highyse ghovein Tahle Jusleat HEl tha gresense of exchaletrinimiber . 42

| bs of a i j f hi ner. s l,e were m xed with
a pai nt btﬁ]gloé@ “on 15?0%891313??%%&#@&%&5{1 ?%ﬁc@g%mg op ng&?ﬁﬁrﬁg@%nfraﬁr Qé@?’yl ic
bi nder cagmémitisodte palit famuanbn. TRdRsiy aRoiemandrado@st th&esmaRNAtion of the

Phi | adel phi a, Eennsyl vani a). Another 8.4 | bs of each thickener sanple was
m xed wi tRetey18d -ypl9deian wihdhaBickenes i apfevaisiig anditBat shaciusidennts presemch 32. 8 | bs

of water, teal nj % Ut o - -cycl adextrin, and then

m xed W tﬂF]e gﬁﬁ&al n lﬁg)gég\é%n&gf%#%bo %gpﬁ%%)(#lgrckgllog&x%lﬁ%g’f&%? {hﬁ]l(S'beirEXTM SG 30.
The efficiency of the thickener was determ ned by neasuring KU viscosity
and | Cl Vﬂ%‘fc Lty. The high shear ICl viscosity of the paints was neasured
usi ng an i Lkp scometer. The Stornier Vi scosity was nmeasured by wusing the
Br ookf i el'd Vi SCOMET Efpickadr.  1HE HEGRIZLS
t he presence of | odext rHA—+a—the—tht-ekener—sg-ut-enrs—d-d—hot

affect the thi ck@?\élﬁeﬁer%@/ﬁ% ci ency & the thicBéndr, or offer propertt es of
the paint formul aMdiP 4he result L al so defronistfate that®the conpl exation of
the methyl- f3 -cycl odextri iCovptrnive Belo hi ¢l waSompente Sk blie anek 2hat t he

DEYWW CIT ane showggrg Fagtigs 5, —show t hat
H d not

leannr oAl it oRS i "d\'ln!" Ql}l y

surfacta Lac iSRG N TMe parm 9§ ormut at{ oQg re suffggcrent—tg dgconpl ex
the cycl pa&XkEslfiplil.gm the|thickengr. 1.6 1.7 1.6

ILeneta Sag Resistance 12 12 10 10

Leneta Flow / Leveling 9 9 10 10

Example 20

Two hydrophobically modified associative thickener samples were used in the test.
The first sample was a hydrophobically modified polyethoxylated urethane (HEUR) thickener
that was synthesized using HDI as the urethane linker. The second sample, was a non-
urethane type of hydrop‘h'obically modified associative thickener. Solutions of 20% solids
thickeners were made by dissolving 5 grams of each thickener sample in 20 gram mixtures
caonatining water and various cyclodextrins at various concentrations. The low shear
viscosity of each resultant solution was measured using a Brookfield viscometer. The results
were summarized in Table 6, demonstrating that the cyclodextrin suppressed the viscosity of
the hydrophobically modified non-urethane associative thickener efficiently, with the degree

of viscosity suppression efficiency varying depending upon the type of cyclodextrin



TABLE 5 Thi ckener:
8.48.48.48.4 Me-?-CD Wt %

HEUR12 w DES WHEURL13 w/ HDI
0101 (Conparative Ex 19) (Ex20) (Conparative Ex

Thi ckener dry | bs:

21) (Ex 22) tourer Viscosity (KU 99969390 Cl Viscosity (poises)l.71.61.71.6
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WHAT IS CLAWED I'S: 1. A conposition for a reduced viscosity hydrophobic

t hi ckener system for thickening a polyner-containing agueous system said
conposition conprising: a) a cyclodextrin-containing conpound having a

hydr ophobi ¢ cavity of a predeterm ned size; and b) a hydrophobically
nodi fi ed associ ative thickener containgng at | east one termnal phobe of a
si ze capabl e of conplexing with said hydrophobic cavity of said 4:5

cycl odextrin-contai ni ng conpound; wherein at |east a portion of said

cycl odexWHATF ¢oat.aiMERgSconpound is |'m conplexed with said

hydr ophobi cal | y nodified associ ative thickener in such a way that at | east
a portion of at |east one of said phobes at |east partially fills said

hydrophobi ¢ caubh¥ositionor 4 REuGATRRE L ArBRAAE i MnerlsQst&h @b Thitkentfles €1 n sai d
cycl odextrin-containing conpound is sélected fromthé group consisting of .

al pha cycl odepalymar;cohtetnang apeduodpstem,i said qpanpositicly cdnagtesittgr i n, et hoxyl at ed

cycl odextrin, propoxyl ated cycl odextri ,.nEtE -al pha cycl odextrin,
met hyl - bet a C@CPBQIEQ%FFW;C%WHX%TWOP%QW% ﬁr%%‘é’gltcrcﬁ‘fﬁ/y %3 The conposition
according to cl gicheikrh&! gl agfll d hydrophobical |y nodified associative

t hi ckener of steg (b) is a hydrophobically nodified polyethoxyl ated
ur et hane t hi dkenbydrapliobirallyimefigied essacial yesthigkerep egttaiving atliehst ooy wmainel

functional grou avi-ng. i n fi on,such.that it i.s capable of
conpl exi ng w ¢ noIBE 4T 1R 8e SR o DnBRpE U LU e Bt ARl bhdif o At ng
conpound; and weelieurinaodtatoigdogpabhdin occurs in such a way that at |east a
portion of at |east one of said diisocyanate functional groups and/or at

| east one of sai d YPIRBEBRE lgtst # Berden obwid (yalodgxiipcpriaisiizEoRparsRobi ¢ cavity.
o o ho0 G ns RIS Sid BAERGIRSARILN SRR BIRKSERAA
pol ymer-cont ai ning aqueous system t met hod conprising: 1

way that at least a portion of at least one of said phobes at least partially fills said

hydrophobic cavity.

2. The composition according to claim 1, wherein said cyctodextrin-containing
compound is selected from the group consisting of : alpha cyclodextrin, beta
cyclodextrin, gamma cyclodextrin, ethoxylated cyclodextrin, propoxylated
cyclodextrin, methyl-alpha cjclodexirin, methyl—beté cyclodextrin, and methyl-

gamma cyclodextrin.

3. The composition according to claim 1 wherein said hydrophobically modified
associative thickener of step (b} is a hydrophobically modified polyethoxylated
urethane thickener which further contains at least one diisocyanate functional group
having a size and configuration such that it 13 capable of complexing with said
hydrophobic cavity of said cyclodextrin-containing compound; and

wherein said complexation occurs in such a way that at least a portion of at least
one of said diisocyanate functional groups and/or at least one of said phobes at least

partially fills said hydrophobic cavity.

4. A method for providing a reduced viscosity thickener system for a polymer-containing

aqueous system, the method comprising:



a) providing a cyclodextrin-containing conmpound having a hydrophobic cavity
of a predetermned size; b) providing a hydrophobically nodified

associ ative thickener containing at | east one term nal phobe of a size
capabl e of conplexing with said hydrophobic cavity of said

cycl odextrin-contai ni ng conpound; c) ﬁfxing sai d cycl odextrin-containing

conpound provided.in st a) and said hydr,ophobically .nodified associative
Chi Ckener | g obetinen kPl Ry SinER Prapid PP BS R SRpralP Fiv 8« 355 g
cyclodextrin-?@mﬁ@hﬂﬁﬁggﬁﬁnpound of step (a) is conplexed with said

hydr ophobi cal ly nodi fi ed associ ative thickener of step (b) in such a way

that at | eddtpravidppgraiverrpbpbigally reeifiedssociitive shiekepprotpatibie Mtdesstonsartial |y
P i x q ; P . A
nycir ophabi cal 1y e Pe fP4 D2CBEHP DL bRy h st oy JBRNCBI kPR G said

hydr ophobi cal tylogegtihicetapilgyidpouyd; at ed ur et hane thi ckener which further

contains at |east one diisocyanate functional group having a size and
conf i gur at idnmegehsadheicladexyia-copmpIsSoBPORhRIPELdEhE SR B @4isaidhy dr ophobi ¢

cavity of sai éié(fﬁﬁgbigg?f(ﬁlf){l]iﬂé§%5@%&’3@&0%%“‘3& ﬁH‘»QJ}J_ (Bﬁ@ﬁchstﬁét%lt least

conpl exati on in“such a way that at |east a portion of at |east one
of said diisozyatiat ef faithoiclodmeatingowaipmgandponndadf stepas) is omeplefedswitidsaphobes at

|l east partially fi]ls, said._hydrophobic cavity. 6, The nmethod according to
cl o m 4" wher widlpronbieit Bufiogy &SR o ERH Ot BB PUeCOR S,
conpound hng&m)&pbicdt%)!ﬂ&nﬁ off Sail PhdtRSaSb&EpLfialBaNiIfh sAld dagRpt one term nal
phobe of said hydrophobically nodified associative thickener, the higher the

viscosity suppression efficiency of said cyclodextrin-containing conpound,

wher ei n- g_ai e%etbgasatccgr@?r%g {Eirllr?li, ‘Bﬁ'gl%ﬁl &fid ﬁ)ﬁféﬂjh@éﬁggﬁ@/g&g%ﬁ%%gmml fied

-associ ative thickener is arger 1n size t Ic cavity of

said cycl eglierdnti t-s&Nbpis ALY Brop ASHEQUR thodTliedpolRiHdeHale Lrdt iGE Gaddchg t he
viscosity of a golyner-pontainlng_aqueous system conprising mxing the
reduced vi $¥6B& ugthergoptaisy af leass spedisorwpale deicheed cenudiYiseersdF My with: a) a

' gggym&r"- CONLA S Hn3BUPAYUS RYSHHMB o MBRD Rk Mg SRtk RO MBHhobE MRS shigsol uble; -
cyclodextrin-containing compound;

such that said complexation occurs in such a way that at least a portion of at least
one of said diisocyanate functional groups and/or at least one of said phobes at least

partially fills said hydrophobic cavity.

6. The method according to claim 4, wherein the closer the size of said cyclodextrih—
containing compound hydrophobic cavity is to the size of said at least one terminal
phobe of said hydrophobically modified associative thickener, the higher the viscosity
suppression efficiency of said cyclodextrin-containing compound,

wherein said at least one terminal phobe of said hydrophobically modified
associative thickener is not larger in size than said hydrophobic cavity of said

cyclodextrin-containing compound.

7. A method for increasing the viscosity of a polymer-containing aqueous system,
comprising mixing the reduced viscosity thickener system prepared according to claim 4
with:

a) a polymer-containing aqueous system,

wherein said polymer is water-insoluble; and



18 b) a surfactant capable of deconpl exing said cycl odextrin-containing
conpound from said hydrophobically nodified associ ative thickener. 8. A
met hod for providing a reduced viscosity thickener systemfor a

pol yner-contai ning aqueous system the nethod conprising: a) providing
met hyl - (x-cycl odextrin having a hydrophpbic cavity; b) providing a

hydr ophobi cal | y nodi fi ed associ ative thickener containing at |east one

term nal phobe)Qfsuf&ikea I i i 40 sad. g hy. ic cavity
of said nethye-a-cyclodé%???gEggﬁ&ﬁgﬁﬁﬁgﬁgg?g”ﬁ%%ﬂ;%ﬁgggg%ﬁﬁggggfin

provi ded in st epfrgrayaid hydrophiabidaily mogifichiassatiatrve thindieddred associ ati ve

t hi ckener provided in step (b), such that at |east a portion of said

nmet hyl - a-cycl odextrin of step (a) is conplexed with said hydrophobically

nodi fi ed 8. aas@ghal fo grot flingkeBice @V is8dsap tHibkenbdbySb&ToPa ﬁ\@IYmErt@hta%ir% east a
portion of said phobes at |east partially fI|VS said cavity. 9. met hod
for i ncr east§OUSHESIUNsEDFethpd 6pmAripas:y mer - cont ai ni ng aqueous syst em

conpri sing m x| : dyce iscasity thi.ckener system prepared according
to claim8 5]\,\;15 tﬁ’gi_"%ll%g{hgg y g?&éé{ %Hﬂbaivﬂ'%éﬁdlyglifﬁ E@fag C%Q}Itgt em wherein said _
pol yner is wapsividisOhydbbmiobRM Bpdified WsbanhanhickarARidhs dacamLexi ng said
nmet hyl - a- cycl odextrin from sai hydr ophobi cal | y nodi fi ed associ ati ve
y y . )
t hi ckener. terminal phobe of a size capable of complexing with said hydrophobic cavity of said
' methyl-c-cyclodextrin;
¢) mixing said methyl-o-cyclodextrin provided in step (a) and said hydrophobically

modified associative thickener provided in step (b), such that at least a portion of said

methyl-o-cyclodextrin of step (a) is complexed with said hydrophobically modified

associative thickener of step (b) in such a way that at least a portion of said phobes at

least partially fills said cavity.

9. A method for increasing the viscosity of a polymer-containing aqueous system,
comprising mixing the reduced viscosity thickener system prepared according to claim 8
with:

a}) a polymer—cohtaining aqueous system,
wherein said polymer is water-insoluble; and
b) asurfactant capable of decomplexing said methyl-ct-cyclodextrin from said

hydrophobically modified associative thickener.



