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t he benef | Wo Title 35, - United St 120 to U. Provj sional
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POLYMERI ZED ACRYLATED SI LI CONE CCP | NKLE REDUCTI ON. BACKGROUND
OF THE IN=rENTION [IITTLEEEEEETTT T rr e rrrrerrtrrittl 1. Field of the

| nventi on *coooo2* The present invention relates to the use-of an

emul st on- pol R wﬁ&mﬁﬁwﬁmm sadauREEaPbiMERPXane as a
wri nkl e reducm itive fqgf FPREHC us based fornul ations
useful for fabrlc care appllca |ons re specifrcally, these acrylated

silicones for a,sta ter mul sj onth ns.a highly
crossl i nked gim, th e\%ﬁ“@ﬁt “Wﬁ"éﬁﬁggsé 'ﬁfﬁ EEHCSL {;O‘F%@r ?[.Eéﬂ?navgéonal
r el easedpplicakion Nugpber otf0%; pnitlechE n drying,
pr event FQEVMEBEZEPgW MTEH@@E@ON%C&P&LY%ERIFQB N&SB@NKE@!%

Descri ptREDUGTIRN.at ed Art Enul si ons of pol yners derived from hydroph| lic

acryl ated sil oxanes offerBAGKQ;RenJNImeEHIE mVENfItIONas hydr Wb d
rewettability, while maintaining other "silicone" characteri %m N m@ﬂummgs

| nproveq aes"ﬂ@lﬁi'(ﬁ‘%b@ﬂ%&?ﬁ%' | e properties. U S. Patent No.

di scl oses that the renoval of stains during |aundering of organi CP%RE tiles
is facilitat and su per L.or n fabrlcb

thereto a comtISTAETRH zsffm%ﬂ?*fﬁt% Fe gt Bt Se) Piamirec et Poedd

pol ynet hyl sil oxane and from1l to 90 percent by. weight of a polyneric,

unsat ur deeditied palydimsthylsioxane as bwy\kheée%irtg adgiijve fewﬁseq%né r‘i‘OF@q%?ﬂ“a to
wor k especially well in conbination wth am nopl ast crease resistance

t exti | e bassi fosmulationspisefal foi dabmiclcatei arppliciasion:ﬁ Merespetifiballynwhiesghacrditedi hydr oxyl
di net hyl ol et hyl ene urea resin, 27.5 percent by weight of a

pol ydi nefiieheés fbﬂm@mbefsﬂﬁ@n&ﬂﬂwﬁer ediiSioAShdt \eotaths 3 hidhly crossiink3dUBata81i 22s
PCT/ US02/ 1211>fi percent by wei ght of pol ynet hacryl ic acid. U S. Patent

No. 4, 1%&“%}%&1%@&3?‘8@&% tBrf%?%SSEth&'Eeéit rifeabes W a%s%ﬁd%%&ﬁ%“cbﬁtﬂm%ﬁéymr S

prefera y|n or -1 ni nerization of (la)
70 to 99 rt b wej ght of esters. of. the fornmula CHZ n
ahi ch R 18- siin. 4508 Uefle Peueis WS e ofpRYE pAAMATY &S 14 TaBertBho by
wei ght of the esters of (la) being those in which R are 1 to 4 Cal kyl

radi cal 2 (| H)esoriptivn oPRefaged 4rby wei ght of co- hydroxyal kyl esters of
acrylic, methacrylic, malefic and/or fumaric esters, the said dicarboxylic
acids are pOS&hllﬂhinnebﬁlﬁﬂj'rﬁéredGMdtfhﬁn Bﬁiropidlic:aﬁjdmeyIsil@:agemffer\immsrtahtt o 12
C-atoms containing alcohols and (lc) O to 10 parts by weight of other

unsat ur a4r8brfley) QueH -3, hyal%%hiww ﬂfd &bveatabﬂ(ty bx)vhﬂ’é"ﬂalﬁiaﬁﬁngaﬁﬁémtslhﬂ&let'o 100 parts
by weight, in the preSence of to 40 parts by wei ght of terninal

bl ocked c% Jac%rlstléédgu%geag 1rH;9ro¥§d ie??ﬁ%ﬁgs a’ndtth?ll@{nJ&SLmes

U.S. Patent No. 3,714,287 discloses that the removal of stains during laundering of
organic textiles is facilitated and superior hand is imparted in the fabric by applying thereto a
combination of from 10 to 99 percent by weight of a polymethylsiloxane and from 1 to 90
percent by weight of a polymeric, unsaturated, water-soluble carboxylic acid. This
composition is said to work especially well in combination with aminoplast crease resistance
textile resins. A typical formulation is 45 percent by weight of dihydroxyl dimethylolethylene

urea resin, 27.5 percent by weight of a polydimethylsiloxane of 50,000 cs. viscosity and 27.5

(&2



radicals containing 1 to 4 carbon atons, with a viscosity of 20 to 1000 cP
at 20 C, the ratio of alkyl radicals to hydrogen atons thereof being from
13 :1 to dolydskyowhi ch ratios the terminal groups are not jheldisdes], O ganic
sol vents containing the obtained nodified polynmers and usual curing agents
for al kyl -hydrogen pol ysil oxanes are said to be useful for treating fibrous
material to give water-tight and water-repellent effects. U S. Patent No.
4,464,506 discloses a graft pol yner dispersion suitable for finishing
textiles and conprising water, a dispersing auxiliary and a polyneric
product produced .b bj ecting.to free radical polynerization a conposition
conpri siPAgeR y\gﬁglgtr%umbr peiligRgile cont ai ning vinyl groups, (B) an

" organopol ysi | oxane containing Si-H groups, and (C) a polynerizable vinyl
monomer, 2 U/3: Ratem/Nysd2lss, 1okeey a process felothe Poduchen ef yaditedl ysi | oxane
conponents being |linked via polynerized units of the vinyl nononer and sone
of the Polyhhegs, pryferablly it beyafic sbivertgdyapdibaldnitiated pelynrtingtiomafi fi ed by

nono- addi ti on of the vinyl nmononer. U S. Patent No. 4,987,180 discloses

that soilaesso 909 Al sY hiight Si L&D 6P Hmits CRRACIOANTOR (A1 (hichR AL 2

treated with a fa i nishing agent that is an aqueous emul sion of a

copol y obtai ned,.b e l.skan. pol ri ion, . | agueq emul si on
of an (r;%grn(t)ap% aﬁlgji ('51xea}ng° %Sgg%]arll lf%ﬁh |af:‘°’a¥tﬁ§%ﬁt§8n%’rl?yz‘§%g@t ogfitféeu%sge,rsg_ ?), Vi nyl

groups, or nercapto, substituted hydrocarbon groups, e.g., 3-nercaptopropyl
groups, bﬁ@gﬂweﬁbeP}?Bﬁ mhw&é&fﬂﬁad&%n acrylic or nmethacrylic nononer,
e.g., alkyl acrylates and nethacrylates, in a specified anount relative to
t he anoit) Odf tot Aepavtsdanegigit s id-bydrmeyal kih esters 0f hérglic methgchdicy maleic andioomer
may be partly replaced with a pol yfunctional nononer, e.g., acrylic and

et hacr Yilh&ricstéts thdksdi® HidXbekylid Gk ard siRsibigl eyiteritied oleiidwResnd @ttoxylic
3- hydroxyet hyl nethacrylate and the |ike, and/or a nononmer of the third

cl ass, %r(gldya‘ﬁ%}ﬁ]gégqg C@&grﬁil%él?(t%@mgtarlédhgls ahje enul sion may be further adm xed

with an®o rogen po xane as a crosslinking agent and a catal yst

for the ssl.inking reaction, U S Patent No. 5,084,489 discloses a
sili conéfcéﬁﬁf’slpd’ﬁrtﬁggﬂvzﬂ og?,thgrmsgtiumec%@p%tg?rp,zi ng a hydroxyl endbl ocked
pol ydi or ganosi | oxane ol i&omar wi th a conbination of a siloxane or sil oxane

pr ecur sdhe sonohilay o) andde)lamquating ya t @rparsdy weigltpi thearesercantt i onal

silicone selected fromthe group consisting of organosilicon hydrides and
mer capt ¢H) Eyo 40 paneby oright bitvsames,blakedvalidl-laniregenytolyailoxaatd) aerafityl f unct i onal
si | oxane. \Wen the emul sion of the copol ymer produced is conbined with a

phot oi ”irﬁdi@ﬁvﬁéontéiﬁﬁgQQBql UFBRh afdiis, %M@&%}m&ﬂﬁb iwlcmrb?% hg° t,othelrat:i@_vi ol et

radi ati on. en the water Is renoved, an el astoner results. The enul sion
can be %%%ﬁcyltr%di%erﬂg (lJJ %‘?dr%&?& e{tgrggth%Pe%f %91% %%'%nsm:l to 1:1, in which ratios the terminal

groups are not included. Organic solvents containing the obtained modified polymers and
usual curing agents for alkyl-hydrogen polysiloxanes are said to be useful for treating fibrous
material to give water-tight and water-repellent effects.

U.S. Patent No. 4,464,506 discloses a graft polymer dispersion suitable for finishing
textiles and comprising water, a dispersing auxiliary and a polymeric product produced by
subjecting to free radical polymerization a composition comprising
(A) an organopolysiloxane containing vinyl groups,

(B) an organopolysiloxane containing Si-H groups, and

(C) a polymerizable vinyl monomer,



V1' O 02/ 086225 PCTI US02/1211~1~ U. S. Patent No. 5,171, 63 8 discloses an
or ganopol ysi | oxane/ acryl ate ester copol yner enul si on conposition prepared
by form ng, t-based enmul sion of an al kenyl -contai nin
organopolggﬁpggéﬁé containing no nore than 5,000 parts pe%cﬁﬂppygﬂ6%f

or ganosi | oxane ol i gomer which has <_ 20 silicon atons in its nol ecul e and
copol ynerizing the enmulsion with an acrylate ester nononer. LT. S. Patent
No. 5, 300, 237 di scl oses reacting am no groups of an organopol ysil oxane with
an acrylic acid or ester conpound to provide a fiber-treating conposition

that is said_to be al npst conpletely free of yellow n i l.e having

excel | oAPMS Of R EIBTaRADSIRBTH FRIGRINEs bsm%#*a@%wamebm@% ,fztmo?g}es‘e%ses a

" polyester-fiber-treatnent agent that can inpart snpothness and flexibility
to pol yesinemef aicbsonag of the Ss-Ehgroupsef th Si-Hiargariopolysidpxiape beihgmodifigdbyer fi ber
wi th nonflammability. The treatnent agent for the polyester fiber is based

on an omgsHaCsIditich@T thOVRPURShonfeat contains an organi c group conprising a
brom ne-cont ai ni ng organi ¢ group bonded to silicon via carbon where the

oy 9200511 CO, SOPRGHG ALY SBA AN ALl PRt ) Sbtmpeten
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amount of silicone and an effective apount of filmform ng polynmer, and a
i qui d écapelymer obtpiaed byrfssamulsen palyrsenizatiamtin an pquecppemyliogofipeh, nodified
starch, and m xtures thereof, and results in a Loss Mdulus D fference of
gr eat er orgeopalpglokaie Bwiy raflasaallynmerizhlb graups,The, coplgrsups, onmezaptoe
incorporated into a spray di spenser that can create an article of

manuf actybindtbdhydr8Barb@E bidup@leq: 13-RREABIbrodlyl ERAPY, Gs Mid foly i Midmak&um
reduci ng conposition. The winkle reducing actives in the conposition can

be determined throu am ¢ Mechani cal = A Si i 100% n

br oadcl SL A SRR HAh G Rafior o P! otV ahd il B RORLS

PCT/ U~112/ 121(rlr sanple of winkle reduging active. U S. Patent No.

5, 612, A3moyaisielative &0 geamaunt plthe praanepelysloxnse lldie agryhp Pr megeric acr yl
silicone graft copolyner that is prepared by a radical copol ynerization

r eact i onnafomen may dawepbi igplatesiaitiea polypoatiehal manaingd, ag. . aeylic aod wathacrylic

pol ynmeri zabl e group with radi cal polynerizable nononers including an
acryl at ecida Nehdiadoldcatiemide, gydidyl imectaciyhee, Soliydasxyathyhmethaerylaey andAhe ikt ed
pol ysi | oxanes copol yneri zed with organic acryl ates and enul sions thereof
are kno (=Y il a | shee i

ubst  ata b §nilrnicr B fieHERGPOE, 3piHcaE LIRRC TR & |\ s
Pat ent 1. D, §35, 5346 .di scl oses .a curabl.e conposi ti . _havin tility for
{hr ead! QORI g IR qRULE SRR Rp Dot PO BB reeHERE Aoy g Bphet
conprising: a. reactive silicone (neth)acrylate emulsified in an aqueous
medi um fepthe eresslinking fiea¢tion. conpri sing a pol yneri zabl e non-silicone

(met h)acryl ate nononer or oligoner; and a m croencapsul ated peroxy
initiator whildgBs. PaentriVo.i 2034489\ disddses & silieorfecmutsioreprepareth by emalsionve sil i cone
(meth)acrylate. The curabl e conposition nay be usefully enpl oyed for

athS! vqiowfnkh?i%mg%ﬁm@m&%bh&kéd polgdifgahodldkir. olig¥mePiitl hRBmbiR@NSROUS
emul st on O e

siloxane or siloxane precursor containing unsaturated hydrocarbon groups and a functional
silicone selected from the group consisting of organosilicon hydrides and mercaptoalkylsilanes
or siloxanes, or with an acryl or methacryl functional siloxane. When the emulsion of the
copolymer produced is combined with a photoinitiator, the copolymer can be crosslinked by

exposure to ultraviolet radiation. When the water is removed, an elastomer results. The

emulsion can be used to produce coatings and sealants.



reactive silicone (neth)acrylate, containing a m croencapsul ated peroay
initiator, to at |least a portion of an engagenent surface of a matable part
that is m@b%e)yzgpgageable with a conplinentary engagenen$c§hﬁygpﬂhe to
yield an enuIS|on coat ed engagenent surface, drying the enul sion-coated
engagenent surface to forma dried coating thereon; and thereafter engaging
the surface having the dried coating thereon, with the conplinentary
engagenent structure, to rel ease the mcroencapsul ated peroxy initiator and
bond the natabl e part and conplinmentary engagenment structure. wOo

U2! (186225 PCT/USU2/ 12161 U.S. Patent Nos. 5, 968, 404 and 6, 001, 343 di scl ose
a stable, aqUbbRataddvo 45I0rB8 disclones anrdraxiopolysifaeane/airmigtecasiep senalyraer,
" preferably for use on inanimate surfaces, especially fabrics. The
conposi emaRionadaiposieisn brepared by ddrniing Yontater dasadt enti0§ion bfanndkeyi-caftaining
conposi tion, of solubilized, water-soluble, unconplexed cyclodextrin and an

" effecti #5d nORPrd Mgh §B0EPhrtd ri R FdoRRKhQ mance of
t he con%ggsa???(ﬂg&lggineﬁoggﬁ l?éolrlnthg”group anrstl g%l ng of (O 8yc| odeh-trin

conpat i b surfa 2. clodextrin b ve;
and (3) W‘Hr‘%}%‘ redé hlﬁ%atggﬁ'brbi @Plgﬁlﬂnﬁfﬁ) CA "?fft}szé tgé\%rl?l P%O e cHontroI
agent which is fabric lubricant, shape retention polyner, hydr ophi lic

pl asti ciaB 8rylafq eSHrEMeIOMer. or ni xtures thereof. Hydrophilic perfune

i nproves acceptance. Opti onal Iy, the_ conposition can contain |ow nol ecul ar
wei ght pol yoltsS. Ree¢eraNa. S , 381239 disslosed eacmgtenviho grdops ofarnergeipalysiloxene. The
conposition is essentially free of any material that would soil or stain

fabric. wiihGnGRAMeaLId RRstes chhpduddab byovade fites-taatisded dpdz&rowtndtes ST
droplets, especially fromspray containers. The cycl odextrin/surfactant

nmbi di ent
COT! Db e L A0 okl SN IAAL ?’5‘%%"‘%‘* s R BRI RSEE 201 bos”

di scl oses wa ol u di.s nct i onal

pol yor ganosi It(gi g\llﬁ ér#@?‘lﬂyﬁe Srcg’d?%aa 1{3%?"37?{1{13)?{ gﬁ?tmﬁpﬁeng hﬁg/‘fandglﬁff(t)unds
contai ning am no or anmmoni um groups ont o pol yor ganaosi | oxanes whi ch contain
at | eastsmonthnessrapd SewibiitotrpolyRaiey fiberat g sgme dineethatut alaw Pevipsthe eabypster
finishing aids, surfactants and emulsifiers. U S. Patent No. 6,207, 782

di scl osé&berewith ﬁbnﬁh&nﬂdbﬁiitﬁi Thetrsitmiest aenipfol yiegrodychter fiedt if basod anay!| at ed
hydrophilic polysiloxanes and their copolymers with acrylate/ nethacrylate
COMNONgE S nYkfEd d&n{aﬂ%%n@ e B8taih$ad QFgﬁﬁg ghﬂlpacoﬁ?n\éfh@ta bbRineadhfadling/

catal yzed pol yneri zation. Such a pol yrrer is said to have utility in

personal care a i,on /

PCT/ 115 PISACE Pﬁ? {’ |dtt? & ‘W’?i‘?!ﬁég“ c“&%f”% “g?lg%%%ﬁ%ugg‘hdshas\%r%ﬁ‘ﬁoo5249
di scl oses WI’I nkl e redumc\hg conposi ti ons that conprise an adhesive bl ock or
graft S|°_PI“€ 3 kpstpeighbperentand < 5% if a sol ubilizing agent, such as
an anionic

U.S. Patent Nos. 5,532,023 and 5,798,107 disclose a wrinkle reducing composition for
use on fabrics, particularly clothing. The composition comprises a wrinkle reducing active,
which is made up of an effective amount of silicone and an effective amount of film-forming
polymer, and a liquid carrier. The composition is substantially free of starch, modified starch,
and mixtures thereof, and results in a Loss Modulus Difference of greater than about 3.3x10’
Pascal on fabric. The composition can be incorporated into a spray dispenser that can create
an article of manufacture that can facilitate treatment of fabric with the wrinkle reducing
composition. The wrinkle reducing actives in the composition can be determined through

Dynamic Mechanical Analysis using a 100% cotton broadcloth swatch and a fixed volume of a



and/ or nonionic surfactant. JP 09217282 A2 discl oses graft organosil oxane
conditioners that are obtained by grafting al kyl (neth}acrylate esters,
unsat ur ated SakBoxylic acids, and other vinyl conpounds op-9/i8#)psd oxane
conmpounds 1'n aqueous enul sion. Polymerizing
vi nyl phenyl et hyl di net hoxysi | ane wi th octanet hyl cycl otetrasil oxane in
aqueous di spersion and grafting the resulting organosiloxane with acrylic
acid, butyl acrylate, nmethyl methacrylate, and styrene gave a pol yner
emul sion said to be useful as a fabric conditioner. The disclosures of the
foregoing are incorporated herein by reference in their entirety. SUWARY
OF THE kNG DInKIB eeducgeaidtivd. nvention relates to the use of an enul sion
" polyneri zed acryl ated pol yet her nodified pol ydi methyl sil oxane as a winkle
reduci ng addifd Mg dnPNAG'$30US3 ABLBAY REPABIGRESEHRA! ButhAifm Msaf ul for
fabric care applications. Mre particularly, the present invention s
“directed.to a t hod of Rel;:luci n% Wbi nklcﬁsli 0 c1;abrric,dco a%gi n rlt he steps
of : A F%??ﬁer%a CAS: T‘F{g} Gr's BEeRaAlP? PE A THHE & lf)cgyli)?rézra ONTEHULYTE surface,
wherein the polynmer conprises a . polynerized %cryl,a ed or ngt hacr){l at ed
si | ox angrgara%qwsllaxqj)@ﬁ@mpmpq)q;qﬁm@pg one radical polymérizable group with radica
{R3SIiAiz}m OvzSl (Ra) Onz) n~Si 03, zR} 0~Si 04~z}p wherein Ris selected fromR
and P; polym¢irDR 08{@RSs RCIdWB0RY atpyla®,i a meatbhcridate oxtai mixturathebeoftahe ngéme of
different, is a nonoval ent hydrocarbon group; each P is
R3[ ( CoHRREL&GCOCR4=CHZ] g; R3 is a polyvalent organic noiety; g is a val ency
of R3; R4 is hydrogen or nethyl; bis2to4; z is 1 to 1000; m+ n +p + 0 1is

dual t 1t : . i T . : La i h
S0 hroti o Aenied Bt ates oifntrdacyifh brdaho byt andlulsfons BRFodra"

f ; d C i th i f t he f. i f . DESCRI PTI ON
O T PreRr ENR S KPS S e e Dot SHRIPLHP S TTaaand a8 ool |

pol ymerized acryl ates/ methacryl ates of polyether nodified é)o.l ysi | oxanes and
t hei r coplymyrizadsditectlh ontogasuadceclrariezample, HsS. Retent Ng. 5,635,546 discloses a

curable composition, having utility for threadlocking engageable members of a threaded
mechanical fastener, comprising: a reactive silicone (meth)acrylate emulsified in an aqueous
medium, optionally further comprising a polymerizable non-silicone (meth)acrylate monomer
or oligomer; and a ﬁ\icroencapsulated peroxy initiator which is initiatingly effective for cure of
the reactive silicone (meth)acrylate. The curable composition may be usefully employed for
adhesively bonding engageable structural parts, by applying the aqueous emulsion of the
reactive silicone (meth)acrylate, containing a microencapsulated peroxy initiator, to at least a
portion of an engagement surface of a matable part that is matably engageable with a
complimentary engagement structure, to yield an emulsion-coated engagement surface, drying
the emulsion-coated engagement surface to form a dried coating thereon; and thereafter
engaging the surface having the dried coating thereon, with the complimentary engagement
structure, to release the microencapsulated peroxy initiator and bond the matable part and

complimentary engagement structure.



emul sions including these polyners. The sil oxanes have sil oxane backbones
w th pendant pol yether functionality which pol yethers are encapped with an
acryl ate @i, m&{?gryl ate ' functionality. The backbone m*cti‘?usloi/?ﬁ?f
branched, or cyc These acryl ated sil oxanes then are polynmerized in a
solvent to forman enulsion of the latex. 8 w0 02/08622s PCT/ US02/ 12166
The acryl ated or nethacryl ated sil oxanes can be represented by the formula:
~R3SI A/ 2~m~~1/ 2S1(RzZ) A / 2~n~s| A8/ 2R~0~sl O4~, ~P (1) wherein R is sel ected
fromR and P wherein each RI can be the sane or different and each is a
nonoval ent hydrocarbon group, each Pis R3 f (CbH260) ZCOCR4=CHZ)~ and R3 is
a pol yval ent hsdgrdiere Nasl, €998 b ahd 6091,843 aisdﬂysﬁhra)stybls,tdqaednisuid@d-aaédfyihgne; g
"is a valency of R3; R4 is hydrogen oi- ri~ethyl; bis 2 to 4, preferably,
2-10 3; 434 '\xﬁmﬂdeté&nt:rgﬁmg cBin és@ﬁ@}pbYefgraEWfo’iQJse%Hqinalana"Ee E‘urfac@s 'Esﬁeciﬁlyequal to
1 to 100, preferaby2to 0; af east one is P, nis O;°nfois
“less th ess than 0. Pr ably t he
soryl at STSE. Has ﬁ%rﬁreﬁw Ao e B %aﬁ%ﬁr%&)/a Vgt ?{ E R,
{O STRI P}y %rRIZOE wherein x and y can be Q0 or an integer, preferably
each x &R@PYsitie Mﬁb j2qdp WatRD-sOlRBle; “WM&%FW@@‘H‘“Z@“ 20 Fiivscamgungr P,
with the proviso that the average acrylate functionality is >1 unsaturated
group pef anlehst oué mgrddienh tpingireve the perfomainee of the gompogtiamnskletddstréin the
Preferably, Ris a G-C4 alkyl, aryl, or alkaryl, e.g., nethyl, ethyl,

propyl, grsigricaRvling SRIY) cloBOMH Ybmp @R bt clBéatin colpaIble
napht hyI tol yl, xgyl yI(M cgt hyl pheny? and t he I’F?Z{V Mor e prefgrably Ris

met hyl, &gﬁl}’&?hnﬁ'&@{% anc?{_ﬁ) gt%(;!resﬁn&@%ﬁt] e ¢ oB&Sﬁ grsé‘%%gh&granc digt eroatom

substi t at aré Ive w tes can ed with

sever al ether bran origin fromt eaI e to the silicon
atom - FSPIEA AR B ird A ROARF TS B R Rt PP B b Ty |

et her that has been hydrosi | ated onto the sil oxane backbone and esterifi ed.
Ot her petly\aaininturgsitheraets dlydrephiligperfumedmpeeies beceptptes sPptanally, the koxyl at ed,
and esterified are glycerol nonoallyl ether, pentaerythritol allyl ether,
trisopr Q@ﬁp@éitimermeboatdirylowembref:ulaxawe‘igmﬁ)lydlé;eaeteilmc altprehep centrsirddodiarent, g
is 1land R3is a linear CZ-C5 al kyl ene, e.g., nethylene, ethylene,

propyl er}‘rgmegtant ?tjc @r{ejc%ﬁ%éna@ﬁns%@éfn% y]f?ée]c%]aﬁ%g\a@ﬂfayﬂhﬁp@oulﬁ%ﬂﬁ ¥t e/ and

i soners oregoi nt, nost preferably , ethylene, propyl ene,
2t uct urReR A8 RO AL A3 a*ya%%a%rafedc%ﬁ T 512?62%9& B s BOEEY vei gnt
of the al kyl ene, oxrd H260 ent re prefera I all of. the

al kyl endPRYicaBtasEs es%’%‘f’ﬁ%‘é YB%PF@ECO“I;/@&“&E% 91F1}P{é€’ fOTEp CRRIPIRAtIO, o

derived fromthe pol yether polysiloXane copol yners wherein the polyethers
are at t adthetie pther ngregiidnty imsaidtaqibodeinprpvedgntismicrobialactivity.y zabl e Si - C bond.
Mor eover, the polyethers should be uncapped so that the hydroxyl group can

be (trans)es@slf’dt@ﬂmt@(llf@a&ﬁi%s@ﬁ Ratel-96166le Aa). Yeakilyedisfeedibis i dngignes are
commercial ly avail abl e. The esterification is catal yzed with a Bransted

acid if ﬂs&%oﬁﬁ'p%lﬂo?gatng8]0§<E1?Jstc§b&gne%%ryyr£&%§ ‘polymerization of vinyl compounds

containing amino or ammonium groups onto polyorganosiloxanes which contain at least one
mercapto group. They are said to be suitable as textile finishing aids, surfactants and
emulsifiers.

U.S. Patent No. 6,207,782 discloses emulsions and dispersions of polymers formed
from acrylated hydrophilic polysiloxanes and their copolymers with acrylate/methacrylate
comonomers wherein the polymer is formed in a solvent via radically catalyzed

polymerization. Such a polymer is said to have utility in personal care applications, as well as



If an ester is used, an acid or base can be used to catal yze the
transesterification. The acrylated silicone copolyners are polynerized to

f orm pol ya%r(ﬁmg},ﬁgexes), or if desired, copolyners of Forwlrﬁlshz/wt]w ot her
conononers (€.9., other esters). The polynerization can be conducted in
various solvents, catalysts, and tenperatures as are known in the art for
pol yneri zing acryl ates. The polynerization should not be conducted on a
surface to forma film Rather, polynerization in a solvent permts
production of a cross linked |atex gel that has broader utility than film
form ng. The emul sion can contain up to 90 wt % preferably |l ess than 50 wm

% of tR&HROHMIMRE ahdcSe®hy Eorinulazins.abl e sol vents include polar sol vents,
" e.g., water and al cohol, "and non-pol ar sol vents, such as many hydrocar bons

or | ow mol eCWﬁ;zlog’lé‘écm% %Ys%ﬂo'h%su\?xgmﬂé Fb%ﬁ&inp%r%gé&ft{,n@éf#a% ichﬁgﬂﬁe]ahadf%%fzeer abl y,

such pol ydi ne oxanes s ave a VI scosl I"es cSt at

*~5C 1

g)? WO 12.08622@ PCT/ US(12/ 1%%6% AniiLkp rgani c acrylate or .

ot hacr PIosk & ET SEOBRBPRYSE HH 3R ys (e OLGHBIAHERE. 1S 8™ BBifpound of
Formula |. Thus, for exanple, acrylic acid and nethacrylic acid or their
deri vat iapder nerieric agfassanbrs, nitrites, and am des, can be enpl oyed. The
esters are preferred. Specific exanples of the acrylates that can be
utilized inclipde2 MAsRYA2 disdlydeslzeaft Grighiydsilacany kadditionend thht @e oitabieg byany|
acrylate, 2-ethyl hexyl acrylate, cyclohexyl acrylate, vinyl acrylate, allyl
acryl at Ayl Y I r i

o Y1 at 8o o R K o o iy Ol

tri prop%l ene gl.ycol diacr Idate trimet h$1| ol rﬁ;g)ane triacrylate, and the

i ke. A°LORgANEsilonang cqmpaynds, i daygaus SHioN T YWESTAE, o [ at es can be

enpl oyed, i n_maki ng the copol yners. Copol yners of the | . .

acryl at ¥4wipbendmethyldinthonysiang it QApehyIeNsinter sHOXHE s RQUSRBHESPSFHOM t he
organi c acrylates can consist of 1 to 99% by wei ght of the polysil oxanes,
pr ef er akbhd g@@ir@0he rasntingorganpsibfxenabyith a&9HS0d, dutyl herylatd, yssithyd xmtteacryllate,i s

al so an objective of the present invention to produce enul sions conpri sing

the pol ypaesthrepd oaed ¥ bl el mbibian Xl 36 BS uRaAl¥e b TicRehdigibh@xanes copol ymer s
and/or theif copolyners with organic acrylates (i.e., |atexes), which upon

evapor ati on I fi M . t i
T ogr 1y, Thds SREBEee bEe b tBolt b HPRBpRGHel B ARGRICS AR
particul ar nmethod to prepar uch | sions conprises: 1. Dispersing an
acryl at e/ met hacryl at e of pgﬁyﬁ%ﬁ‘?gﬁﬁ ;ﬁﬁ B&gﬁgﬁggﬁbl yners, as defined by
Formula I, with or without a separate organic acrylate, using 5-50% by

wei ght of t h&hgipresgatriavensam radates tor the ygg @fgetn@@nﬂai@mqmner@wﬁ@cy&wmlmb@,
such as al kyl aryl - pol yoxyet hyl ene adducts and allyl ethoxylates, or anionic
sur f act anddifiedgutyrlimsthglsitdxany hod esinklsutduaingaddisive fangheasis aad hgh-agydous

sul fonates, and al kyl phosphates, to forma stable emul sion containing

10- 50% @fseitSrmutations useful for fabric care applications.
More particularly, the present invention is directed to a method of reducing wrinkles in
fabric comprising the steps of:

A) forming a coating of a carrier and a polymer on a fabric surface, wherein the

polymer comprises a polymerized acrylated or methacrylated siloxane having a general

formula:
{R3S10, 1 { 01nSi(R;)0,},{S103,R },{S104} ,
wherein
R is selected from R* and P;



WO U2/ (18(225 PCT/ US(12/1216G di spersed sil oxane phase, which can be
further stabilized by addition of comon thickeners, such as xanthan or
guar gum ‘b§%£ s and cel l.ul ose derivatives. 2. Adding aPE&ﬁ%’&ﬂﬂk§al
catal yst selected fromthe group of water soluble or oil solu Pe per oxi des,
such as hydrogen peroxi de, amoni um persul fate, or potassium persulfate;
various organi c peroxy catalysts, such as dial kyl peroxides, e.g.,

di i sopropyl peroxide, dilauryl peroxide, di-t-butyl peroxide, or dicunyl
per oxi de; al kyl hydrogen peroxides, such as t-butyl hydrogen peroxide,
t-amyl hydrogen peroxide, or cunyl hydrogen peroxide; diacyl peroxides,
such as acet BhchIRlr @hidhesan ba ticdmenEdiTRrele, is @ mdnenzent hyReicasbof grouper oay

" esters, such as ethyl peroxybenzoate; or the azo conpounds, such as

2-azobi s(iso €9 ' ok 416 | sion. 3. Heating the enulsion to or
above the te%%%%%gggrk%ggggégﬁgﬁ?gggﬁhitiating t he radical reaction,
“typically aboyt 40 to about 100 C, depending on the catalyst, for about one
to about tenﬁ&ﬁ'B?ly‘tﬁa}le‘lﬁr?fgqmctrﬂ%‘eﬁ'nsaturat ed groups are consuned.
Al ternatively, water-in-oil emulsions, particularly water in polysiloxane
enul si ons, a@esgwdpmn@diﬁy conbi ning water, an anionic surfactant, e.g.,
sodi um dodecyl sulfate, and a free radical catalyst in the agueous phase
and addi ng t IR igleydybgenedt/metiiacr yl at ed pol yet her pol ysi |l oxane copol yrer,
foll owed by the polysiloxane, and the silicone surfactant to the agitated
aqueous phasg.isJhe4HLB of the anionic surfactant should be relatively high,
i.e., above about 15, and the HLB of the silicone surfactant should be
bet ween about_.4 ngO(?O' Exanpl es of suitable silicone surfactants include,
but are not |Zi‘?n"?% 0, SILWET L-7622 and SILWET FZ 2108 (avail abl e from
OSi Specialties, a Cronpton Corp.. business). The prefornmed enulsion is
heated to at M a&astParpisicasdtad te 1Py about 2 to 4 hours. The copol yner
shoul d be present at 20-60 wt % of the enul sion and the internal agueous
phase shoul d ableagromsdhis Pat 5-25 wt % of the enul sion. The pol ysil oxane
shoul d be present at 25-75 12 WO 02/t18622 PCT/US02/1211f> wt % of the
emul si on. The jameyinbo,of surfactants will be determ ned for each case, as
necessary. In a typical application, the acrylated silicone copol yner
emul si on was di ign.an appropriate carrier typically fromO0.01% w w
to 50% w w wn?iﬁg‘%%%\?‘vllv(\)/nlt’o 5% w w being nore preferred. Water is the
preferred carrier for sf applications, but other carriers, such as
al cohol , e. g VP Bdess&ha9 10kt hanol , propanol, isopropanol, and the like, are
al so useful in the present invention. The typical |evel of the liquid
carrier is frofmg039%dw/ wto 50% ww with 99.9%to 95% w w bei ng nore
preferred. The use of an organic carrier offers the added benefit. of
hel pi ng the fBbr i enioothimg/tht dattriersurficespuchy di spenser (sprayer) is preferably
used to facilitate the treatnent of fabrics or

C)  removing the carrier from the fabric surface.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The present invention utilizes radically polymerized acrylates/methacrylates of
polyether modified polysiloxanes and their copolymers with organic acrylates, as well as
emulsions including these polymers. The siloxanes have siloxane backbones with pendant
polyether functionality which polyethers are encapped with an acrylate or methacrylate
functionality. The backbone may be linear, branched, or cyclic. These acrylated siloxanes

then are polymerized in a solvent to form an emulsion of the latex.



substrates, both natural and synthetic, and which can include cotton,

| inen, wool, silk, rayon, polyester, or blends thereof. In a typical

appl i cati\ga,ozjoglggc swat ches are secured to a backboard ap&l ;Ug%/}%})ﬁnkl e
reduci ng agent, d spersed in an appropriate carrier, is uni ?or y applied
to the fabric substrate froma distance of eight inches. The application is
conducted so that up to about 50% by wei ght of the fabric is wetted with
the solution, preferably from about 10% by wei ght to about 30% by wei ght.
The bottom corners of the fabric are held taut for ten seconds, then
allowed to air dry under anbient conditions. Winkle reducti on eval uations
are carried &heagyutad %t%%ﬂ?t%&?qxia@?ﬂqaﬁgeé‘EPﬁEﬁef“ieglt?ﬁ.th ¥euor escent 4

" ft. type F96 CW (cool white) preheat rapid start |lights w thout bales were
hung 8 feet from {ReSiOLGfOSURDD k{51, R{SIOagl,vi ewi ng &Mea and were the
only source of light for the view ng board. Qbservations were nade standi ng

" di rect | whierid R ¥ ¥eld2fed!ien RO @fid PB¥herein dath R'\Chn bOtKEXA08 b2 AHTIGT hhiBeashlid Cl
feet away fromthe view ng board. The degree of winkle reducti on was nade

by conpayi d chs hey seyrer ek | is ing
assi gnmg{r?;ngg er%ﬂg@ﬂ\%ﬁdﬁ&f g@uﬁégéﬂ?lghsﬁitﬁ%ﬂ’?& Wi nk?gi}g%gdgg%%g@g%f@
winkled, and 3 = hegvily, winkled (s as. control). The yant.ages and

t he inp8f&a&'t‘ftm?‘%té(tvﬂ}l m@%/ bg ﬁby%%»‘é gﬁ%e@f’?%ﬁ a3V eélc}'rﬁfg ’ggd%lrent from
the foll ow ng exanpl es. EXAMPLES Exanple 1 Winkle Reduction Using

Si | i condydrogensefuaeiiy; Tig % tood. prafiiablyy 2 ik Bz 8ddadOPSrpreferabbr hintd aaq? N he
organonodi fied silicones and the emul sion of an acryla.ted pol yether

modi f i ed +ppi-yds egpidiyd $itd 0@ peclably 2etol0y att leakt ione Rris Bpuasdute 1001 miolisteson. | n
a typical experinent, 5% by weight of the desired additive (see Table 1)

was di 5%1%‘11"1@‘?'1'97 iSPeR99. 1 And'BLi80-1o Thi rty percent by weight of the fabric
(BWOF) o the’ré’sultant sanpl e was spray applied to the fabric swatch and

o s e bty A SR oF Mo BRI SB%anclS ABTOARIRTCOS OF the

various sili VES Wer e eval'ua a commercial control

(Downey with Winkle Reductj.on nd_( the pyre carrjer (water). The
results are shown in Tﬁ{egﬂps)ﬁlﬁx?%gﬁwﬁbﬁﬁﬁké% P&F) usii2/ 121(~(~ Tabl e
1ADDI Tl VEDESCRI PTI ONCEnul si on of an acryl ated pol yet her nodified

pol ydi nethesdirsk hukynan BEY hy hreintaghy preferiably edclt x ard ¥ esedfram Bred@@rmost

et hyl eneoxy, propyl eneoxy, nodified pol ydi met hyl sil oxane. FLi near,

pol ydi mptdmthbly l0as 25eQasth Be RO @k PavitR fprdeise eHao thermerade dirylavefufictiohality is

enul si on pol ynerized ABA type acryl ated pol yet hyl ene gl ycol nodified poly
di met hyL§iJ 0x8Afkd group per molecule. In a preferred embodiment, y is 0 and Q is P.
Preferably, R is a C,-C, alkyl, aryl, or alkaryl, e.g., methyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, ferz-butyl, phenyl, naphthyl, tolyl, xylyl, ethyl phenyl, and the like.
More preferably, R is methyl, ethyl, phenyl, or ethyl phenyl. R may preferably include
heteroatom substituents that are nonreactive with acrylates.
P can be branched with several polyether branches originating from the alkyl bridge to
the silicon atom. For example, P can be an alkoxylated trimethylol propane monoallyl ether
that has been hydrosilated onto the siloxane backbone and esterified. Other polyvalent
precursors for P, which can be hydrosilated, alkoxylated, and esterified are glycerol monoallyl

ether, pentaerythritol allyl ether, trisopropanol amine allyl ether, and the like. In a preferred

embodiment, g is 1 and R? is a linear C,-C; alkylene, e.g., methylene, ethylene, propylene,



Tabl e 2FABRI CTREATMENTA* B** CDEF100% Cot t onl. 52. 512. 51. 51. 5100%
Pol yester1.51. 751111100% Li nenl. 52121.51.5 A* - Commercial control B * * -

AqUEOUS CaEf ek 35 WO 02/08G225 PCT/I1S(12/ 121GG Exanp f or mance
of Acryl g@db%(f%’et her Modified Polydi et hyl sil oxane at DRETASEFIAS

Concentrations The performance of the acryl ated pol yether nodified

pol ydi met hyl si | oxane enul si on of Exanple 1 was eval uated at vari ous
concentrations. Dispersions incorporating from15 to 20% by wei ght of an
enul sion of an acryl ated pol yet her nodified pol ydi net hyl sil oxane were

di spersed in water and spray applied onto fabric an |l owed to dry under
amb) ent DEGiAesheatlenerpd ek IOEHWéB’i?&?‘i“bﬁ“qséQ[ﬂf‘%%ﬁ&%e}su‘?r&aﬁhi’@ﬂe’i% Tabl e
* 3. Tabl e 3FABRI CTREATMENTA* B** 1% C5% C10% C20% C100% Cott on131111100%

Pol yest prapykde, @8isapsdpylese. - Conmmerci al control B** - Aqueous carrier 16
WO 02/ 118@&226 Exanple 3 Softness Eval uation PCT/US02/121(>(~ In addition to

-~ wrinkl e redusidt@n polyeefsdh PriRes bothetshie REdTErabIs WadtRibRSesHRl 8 EMMORNeISkidg t he
aqueous based formul ati ons were al so evaluated at 1 % by wei ght of the

desi red (%gﬁ;cbht%ﬁts o%%ééa’ﬂéﬁﬁaneé@% Pgwefm?m& ‘Elk?fé'ﬂg ugihﬁggbgﬁﬁ@ Qi PRRSL and

t he test abrics re ranked omsoftest to the St using a sliding

scal e: 8 hei t of t an bei n he harshest. The results are
sunmar i PEY®] ﬂgﬂg‘%éﬁﬁ?‘rkﬁe"%{ﬁ Caiis ‘éf%ég&?ﬁ/ﬁkﬁﬂ* B** C100% Cot t onS26100%
Li nen414100% Si | k426 * commercial control * * untreated fabric 17 V O
U2/ 086226 PCTEhgisolatesiadEomnaladiaee derived Eem the pelyather pysilorangcopplymers

Pol yet her Mbdi fi ed Pol ydi net hyl si | oxanes on the Staining of Fabric One
per cent whgreiweihghbolyethearare atthchiedno thie soxane bydidbeel thpadghed i@r-hydpolyfabledSi-C
pol ydi net hyl si | oxane (Additive C of Table 1) was dispersed in water and

S, 8Ok A O POUALES A BB R AN Shofinshal 1 1 o
(trans)esterified with the acrylate. These polyether polysiloxanes are commercially available.

The esterification is catalyzed with a Bransted acid if the acid is the starting acrylate.
If an ester is used, an acid or base can be used to catalyze the transesterification.

The acrylated silicone copolymers are polymerized to form polymers (latexes), or if
desired, copolymers of Formula I with other comonomers (e.g., other esters). The
polymerization can be conducted in various solvents, catalysts, and temperatures as are known
in the art for polymerizing acrylates. The polymerization should not be conducted on a
surface to form a film. Rather, polymerization in a solvent permits production of a cross-
linked latex gel that has broader utility than film forming. The emulsion can contain up to 90
wt %, preferably less than 50 wt %, of the polymer in solvent. Suitable solvents include polar
solvents, e.g., water and alcohol, and non-polar solvents, such as many hydrocarbons or low

molecular weight cyclic or linear polydimethylsiloxanes. Preferably, such

polydimethylsiloxanes should have a viscosity of less than 100 ¢St at 25° C,

10



summari zed in Table 5. Tabl e 5SUBSTRATEOBSERVATI ONS100% G een Si | kNo
spotting. 100% Bl ack RayonNo spotting.| 00% Bl ue Wol No spotting. Thus,

overal | for ons incorporating the enulsion of an acr et her
nodi fi ed aqmc??(tr%lét hyl si | oxane of fer superior performance ?ﬁkﬂlgﬁz/mk%’

wri nkl e reductl on and softness to simlar formulations incorporating other
silicone additives. Exanple 5 Winkle Reduction Using Silicones in

Non- aqueous Carriers The winkl e reduction performnce of non-agueous
solutions or dispersions of the additives of Exanple 1 were al so eval uated.
In a fashion simlar to that described in Exanple 1, 5 wt % of the desired
addi tive was Aiyssganiescrolatedirspghicedate caebhamnployedia fomsing fieappolpleisaditli 0 t he
" fabric swatch (30% BOAF) and was allowed to dry under ambient conditions.

The resy) éo ou%ﬁ%fF@fn'uﬁt’f Fhitd ?&r&axﬂﬁlg 3drYiRSachOf rlﬁéthé’cr:@ﬁratcldaér thaP- glg/uoeous

comercil a ntr ol Wi nkl e Eraser sunmarlze In Ta

112/ OS@&22S P.CT/ us 12 | 6FA R| CT **CDEFl
Cott on dBByaEs, 59 w} T IL SRID A, (e FtEv prokreferieds «

comercial control * * organic carrler Exa le G Softness Evaluation In a
manner Spasifiaexampleselihe @crslateﬁ Hat syt weté@e@fncmdé meipl paylsigaedmbacrylateng t he

non aqueous based fornul ati on were eval uated agai nst an aqueous conmerci al

cont r ol batyl Aétylaye, amyl atylates?-ethglhacidiatiylate, cytiehexgbadrylsteavieylsrylme,iagld i n
Table 7. Tabl e 7FABRI CTREATMENTA* B* C100% Cott on525100% Li nen414100% Si | k425

* Corrrreragl;yﬁ{ h(h@ﬂltdk?éth V1"2eR14t6 Pebtior SRyl Gcithte, id0bOHIRAGAGE2PhdREAYSB2/ 121CC

In view o e many changes and nodifications that can be nade wi't hout

i L e G L
prot ect Itr(i)gcr;lgtebgnda fhf ?[{g eg single a!crrly\riaegtolr QIQI‘IOUS combmatlgr%s/ c%fR g:ry%ates can be
employed in making the copolymers.

Copolymers of the acrylates/methacrylates of the polyether modified polysiloxanes
with the organic acrylates can consist of 1 to 99% by weight of the polysiloxanes, preferably
20-90%, and more preferably 50-80% of the polysiloxane.

It is also an objective of the present invention to produce emulsions comprising the
polymerized acrylates/methacrylates polyether polysiloxanes copolymers and/or their
copolymers with organic acrylates (i.e., latexes), which upon evaporation of water form films
with good tactile properties and good integrity. These emulsions can, in fact, be dispersions of
the latex.

One particular method to prepare such emulsions comprises:

1. Dispersing an acrylate/methacrylate of polyether polysiloxane copolymers, as
defined by Formula I, with or without a separate organic acrylate, using 5-50% by weight of
the siloxane, emulsifiers selected from nonionic surfactants, such as alkylaryl-polyoxyethylene
adducts and alkyl ethoxylates, or anionic surfactants, such as carboxylates, sulfates, sulfonates,

alkylaryl sulfonates, and alkyl phosphates, to form a stable emulsion containing 10-50% of the

11



CLAI M5 What is claimed is: PCT/US112/12110 1. A nethod of reducing winkles
in fabric conprising the steps of A) formng a coating of a carrier and a

pol yrer QQ,OE}JZ)‘O%E*C surface, wherein the polymer conprisesg ‘?/U@?i/wi zed
acryl ated or acryl ated siloxane having a general for rruF a:

R3S1~1/ 2~m~~1/ 2s1\ R2) ~| /| Z~n~S| ~g/ 2R~0~s1~412~p wherein R is selected from
Rl and P; each R, which can be the sane of different, is a nonoval ent

hydr ocar bon group; each P is R3[(CbHzbO) zCOCR~=CHZ]s; R3 is a pol yval ent
organic noiety; g is a valency of R3; R4 is hydrogen or nethyl; bis2to4; z
is 1to 1000; m+n +p +o0is equal to 1 to 100; at |least one Ris P;

ni s1t 010B8pemédsiiosategawsy, mduwchk@n be furthes prabidizédelsysadditeom of @ommoartbicken@s 10; B)
* snoothing the fabric surface; and 21 WO 02/081225 PCT/ US(12/12111 C)

removi neuche xaathhn 6f giidr @it BelatirdBhd 6elRllst A6vatives?. The nethod of claim 1
wherein the step of renoving the carrier fromthe fabric surface is

achi eved at gnbi eﬁi?dh%%ée%ﬁfc% ca?aiys{@ec'?@cfﬁ?\ﬁg +1d %rghﬁb%ey\@&[lﬁé drblie

carrier is water he me aim1 rel e carrier
non- aqueous : e nethod of claim4 wherejin the gueous carri.er is
sel ect edlblg m%@@@r% alyidsrasnipaEpXide. BMRANE) Persy e pmﬁ?%’d’éﬁ?fﬁ“lfaé‘hd

i sopropanol . 6. The nmethod of claim 1l wherein R3 is a hydroxy substituted
al | ryl emerjoup.organic pasokioehtalysts; Isaghnasidiatind peraxides; esg. 3diisop@pyl Broite ditestibd of
claiml wherein m+ n + o0 +pis 2to 20. 22 WD 02/081225 PCT/ US(12/121G6
gf IES pelohild, dift-ltai perdkiddner dicimylperasdey hiky et dosgerplelaidey, satieas sbitgpkane i s
hydrogen peroxide, t-amyl hydrogen peroxide, or cumyl hydrogen peroxide; diacyl peroxides,
such as acetyl peroxide, lauroyl peroxide, or benzoyl peroxide; peroxy esters, such as ethyl
peroxybenzoate; or the azo compounds, such as 2-azobis(isobutyronitrile); to the emulsion.
3. Heating the emulsion to or above the temperature necessary for initiating the
radical reaction, typically about 40 to about 100° C, depending on the catalyst, for about one
to about ten hours, or until the unsaturated groups are consumed.
Alternatively, water-in-oil emulsions, particularly water in polysiloxane emulsions, are
prepared by combining water, an anionic surfactant, e.g., sodium dodecyl sulfate, and a free
radical catalyst in the aqueous phase and adding the acrylated/methacrylated polyether
polysiloxane copolymer, followed by the polysiloxane, and the silicone surfactant to the
agitated aqueous phase. The HLB of the anionic surfactant should be relatively high, i.e.,
above about 15, and the HLB of the silicone surfactant should be between about 4 and 9.
Examples of suitable silicone surfactants include, but are not limited to, SILWET L-7622 and
SILWET FZ 2108 (available from OSi Specialties, a Crompton Corp. business). The
preformed emulsion is heated to at least about 80-90° C for about 2 to 4 hours. The

copolymer should be present at 20-60 wt % of the emulsion and the internal aqueous phase

should be present at 5-25 wt % of the emulsion. The polysiloxane should be present at 25-75

12



formula: QRIZ Si f OSIR2},;{O-STRIPly. CSiR2 Q wherein x and y are each 0
](c)r an integer; and Qis R or P; provided that the average acryl ate
unction t 2 1 unsaturated group per nol ecule. 10. of

claim?9 mke)roéllolr‘lé)z/ is O0and Qis P. 11. 'FI)'he met hod of clalmgumpgﬁn gis 1

and R3 is a linear Cz CS al kyl ene. 23

: A1[\|9I AUY. A. . AA A{. A . A A AUE. AAE. A A AU. A AA AF. A). A. A3. A AN. A . A )] s@dyl;

I q

R} xr mhc”Y] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca]c

ajca]ca]ca]c:a]ca]ca]lcalcalca]lcalc&a! A2 n

{ 5%+NSUbit ¥Ebf {heremuisiod. CBecaajonal cbducfattesis odll bafetaimiadd frcathi cag,a] ca] ca] ca] ¢
* a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! n#BCV h7FMs?| wr mhc”Y] ca] ca] ¢

a] ca] ca]j&a];sca%] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca]

cal ca] ca] calcalcal O

KR ZY #Z#$ """ ajcalc
?]G(*:a] E:a] ca] cgl] g}%’% ﬁﬁ% #éé %lf( ijg ]%11 lﬁL gda glgi)ca chlg}aga] (: %)
*rR[ 4471

11111 $oemenrﬂ:fzgarzl}a&amcalbz]r?leé] Wap 2y POy why @é]*@a]"éa’r/&a?éai’ MUV NEa] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 237333H4h4455E5Mb) 505r 5
| 55555 8los6peéared78i 9n9q9{ 9{ vgl gb\ W cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
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LuLL’ Xsni ca cal’ca] ca] caJ ca] ca] ca] ca] cafca] calJcaJcal]c

a] calcal calca lic calcal SS) TTT
6UUUFMM &19‘]31 l%vg 8@1‘8 ﬁ]l‘eg%éfé]%ﬁ]f%é’} %\? gb':‘@é] Ea% {S]er ¢a ?a] Z:a] c
a] ca] ca] ca] ca] ca] ca] ca] caLﬂE caLca] cat] ca] ca] ca! W\

YYYPZr Z£o-p3Yo[W/y Reiteg mpreprefer. e @0 }aﬂwwczqaﬂl%}f@&a %la]aé%qdcb&pe@] fa] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] c ca] ca] ca] ca]ca]calcalcalcalcalcalcalcalcal [’
e Daaadlbing'the fabd® coc-di@fidetdde| eeeef f sf f Y%gggg?hWh| wr mhb] X] ] ca] ca] c”*a] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca
] ca] ca] ca! Winhg#h k&'(bﬂr@ﬁeﬂ ik Jpkdfedablisdddolah dilitafe i renimehy 6f fabilicdldrca] cal ¢

a] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] cal ca]

ca] ca] Cal‘{%s(fr egqgo(fl?nﬁupa?%)aos t e lf’vanfi \Y)I]%tjanl clude cotton, linen, wopl 511

pppPaqpdy TTTTISCSSSSS caJ ca]cajcalcalta
2] Ca] chPRLFEH: OLOBLVRGRYE vi ce cal oo calcal ) cal el

yH]y CAT A1 Lo aFyuagst afaiem G amoehecdre e o pp ochs ot oo kAo 21
Gl cAUL Cal CAL e ba) cal cal | ob) Chl oal cal cal cal cal ca) To@ o1 - 10% (& (- G10% &

Don o (s gn]s g S8 ihched ) T et s oo 6o KRS about 50% by

O 1
1'8(;3 g E gw /&gﬁg(f%tjnc i 1\635}8%(& in)thelgg %&Q% §1)ef€¥abq}llz Ifr(g(ri'noa@o&‘t %#f)y]vg’e/gh‘%té )clﬁodt
| dE! &3F" 10% & () -010% & () - '10%&0) Y'10% & ()- L* 10% & (

( MLO% & 30¥+ by weight. f The hoionuoeras of thedabrisarg held 1 onf&ere )*ecomdﬁ, tfm\aﬂowed
10\ 71 "10% & ()-S5"10% & () -
RAJELC! kb 2 Yrpdnder atmbletd efditiond 0% o0& () -s:!10% o0& () -
- @10% 0&' ()--10% o0& ()-2 n
Wrinkle reduction evaluations are carried out under standardized lighting conditions.

a] ca] ca]

Two fluorescent 4 ft. type F96 CW (cool white) preheat rapid start lights without baffles were

hung 8 feet from the floor and directly over the viewing area and were the only source of light

for the viewing board. Observations were made standing directly in front of the specimen, 4
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109 0& ()-109% 0& ()-fmL0% o0& ()-9Z10% 0& () - 5%IEbC! s310% 0& () - 31! 10% 0& ()

Z/Y¥10% o %0& ()~ *"10%0& ()- Y(t!10% 0& ()-+NPQR 9448 () -
100 100 olusds 08 () ()-:Y 10% 0& ()-710% o0& ()- 510% gg%@?&b M o
10%%&' ()-Fz 10%4& ()- 1094 () s! 10%48' () -! 109 () -

"109%4&' () - L_dEnbC #10%&' () - y10%& ()- 9! 10%4&’ () -

SH100&’ ()-T! T0%& ()~ 10%& () - n#BAENDC | Y* 10068 () - * 10064 () -1 (

10948 () -, & "10%4&' ()-$9! 10%4& ()-! #10%& () - CVdE: / 10H

10H y10%4&' () - 7! 10%4& () - 5F" 10%4&' () - 53& 10%4&' () - 31#10%4&' ()- . ! 10%4& () -

AhXY: | iRty Bem&hé yiewingligsard®, The degtee0sivginkje re084ti&in(vyas m@abg conpadsang, () -

© 10Hh7FdE: / 10HF"10% & ()- ~10% & ()-3g 10% & ()-Z"10% & ()- 10% & ()- 4

10% & (}o mMemebatdd shidkéh Qe Santd fabrc, L8k & ritingf £¥ g8t &f 0)= Rfinkle He&, 13-
19110% & ()-10% & () - 20 dYNC 10H 10\ 10\ 1§\y<slo% & ()-3: #10% & ()-

I(I\)%go&? %g(h}?' f%&ﬂgl\geﬁ %)_( a‘%%dg}gf? ‘?‘% ng’( % %%%%%%&%@ #$dEYNC 10H

'+ 10% o0& () - ]l'?xg/(l) a vaanels !anldo tﬁe 1mp<gl)tant fe ]é?tf{eso 0 tflg pfesent mvent(lgn will be more

apparent from the following examples.
EXAMPLES
Example 1
‘Wrinkle Reduction Using Silicones in Aqueous Carriers

The wrinkle reduction performancé of the organomodified silicones and the emulsion
of an acrylated polyether modified polydimethylsiloxane were evaluated in an aqueous
formulation. In a typical experiment, 5% by weight of the desired additive (see Table 1) was
dissolved or dispersed in water. Thirty percent by weight of the fabric (BWOF) of the
resultant sample was spray applied to the fabric swatch and was allowed to dry under ambient
conditions., The performances of the various silicone additives were evaluated against (A) a
commercial control (Downey with Wrinkle Reduction) and (B) the pure carrier (water). The

results are shown in Table 2.
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' 10% 08 () - $i $$8%-IUMEIEYNC 10H & 10% 0& () -*"10% o8& ()-( 10% 0& ()-

83" 10% 0&' () - $#10% 0& ()-3""10% 0& ()-4&8&2' ' "' "' dYNC 10H 10' 0 10' 0

10' 0@10%, L110% 0& ()-3!10% 0& ()-1 10% 0& ()-

£1"10% 08" 2“(2 T((:)dEYNC 10H #1094 & ()-f 10% & ()-9! 1008 EV Y Y0 & () -
"10% & () - 10%&'() 1)) G- ** [ +dEYNC 10H

F"10% & ()-10% & ()-1 S#10% & () -, L! 10% & () -

1000 & ()-110% & ()-[++ 1., -K-dEYNC 10H *S

10% & ()- (" 10% & ()- & 10% & ()-L$! 10% & ()- 3" "10% & ()-

Additive C is an emulsion polymerized ABA type acrylated polyethylene glycol modified poly

| 10% & ()-k--.(.y.. /dEYNC 10H , 8S10% & () - 6L' 10% & ()-3
10% & ()y=131o9n& U SHIOW & ()& 1T 10% & ()~ 717717/7171713$0bC1T0H 1T0% &)() - 3
* 10% & ( -llo% & ()- 10\ 10\ 10\y =s1@shl&1()-Y:"10% & ()- $0000L111dEbC
10H 10% “STOW &) - 0S10%& () - TVLO% )y-110% & () - 1E2223433dEDb
C 10H& IZS’JYI)VESB 10% & ()-11"g10% & ( iﬁés) RO
S 10% & () - 10% T#H1LO% & .
10% & E _yl E150 /(E 2% 0 llgm/ﬁl%?&@f%?’ W&g?ggf%&e}glgﬁ&igf%g‘ly@me]thylsﬂoxane.
10% & () - ( 10%)&' () 5 %Wﬁ@hﬁ m@ari]eOHl()%‘&' ()- 10\ 10\
10\ yY=s 1094 & doa l\@ue S8100A-§{} 861054 8—(— 555" 686[-6k62=rbe—1gH
CU0%& () - CE(’iO%&' ()Penda@?yétﬁbﬂ’&ec(x)y prﬁﬁﬂdﬂ%&y,(ﬁledlﬁed polydimethylsiloxane.
1098 ( J=—"10%&(—K66666660ETHC 1OH $TO9R =2V T0%& 1)
10%<&' () - L0%<E () - 10%i8ear) palpdimethylsil @ang amingpelyatkenadde copp@my%«&' ().-f/
10%& ()= 9--TO0U& () -

dimethylsiloxane
Table 2
FABRIC TREATMENT
A* B** C D E F
100% Cotton 1.5 2.5 1 2.5 1.5 1.5
100% Polyester 1.5 1.75 1 1 1 1
100% Linen 1.5 2 1 2 1.5 1.5
A* - Commercial control

B** - Aqueous carrier
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131"10% 0& ()-. 10% 0& ()- ,10% 0& ()-* 10% 0& ()- Y( "10% 0& () -

, &109% 0& () - AAAAAI A2AAADC 10H | 10% & ()-z 10% & ()-"10% & ()-10% & () -
10' 0 10' 0 10' oy<s10% o0& () - AAYBBBG@@@[Eq,QioH 1z 10% & ()--#10% & () -
10% & ()- 10% & ()-3"10% & ()-10% & () - CCUDDDPEEJEbC 10H

I, &@#10% & () EF FFGzG&d
* EbC 10H ! 3L10%"3%‘('&"§‘%F °§éwé‘§t(’§')F"i’%@f&&(@ﬁ%’?ﬁ‘ég%"@?{'g@ ?ﬁymﬂ/’?‘%'é/g & ()-Y(z
10% & () - GHHHHH&HEHHLC 10H ! @%%0%& "10% & ()-10% & ()- 10\ 10\
10\ S<10% & ()-5 10% & () - HHAI FSN 53R, OREAITEIAHONY 04 & () -
10% & ()-110% & ()-F'"10% & ()-y!'10% & ()-9t!10% & () - JKBKKK LuLdEhC 1QH
1 s$10% & () - The peaferniance pf the emiated polwher modified polydimethylsiloxane emulsion of
10% & ()-110% & ()-uLL" MMMVNDEDC 10H !'1Y10% & ()-f/10% & () -
L- s10% &xmhple# 1094 e¥alupted (at L8UUE cOheend s &TXiJpeMiddiroofpang\mdBi to 10\

20% by weight of an emulsion of an acrylated polyether modified polydimethylsiloxane were
dispersed in water and spray applied onto fabric and allowed to dry under ambient conditions.

" The wrinkle reduction results are summarized in Table 3.

Table 3
FABRIC TREATMENT
A* B** 1% C 5% C 10% C 20% C
100% Cotton 1 3 1 1 1 |
100% Polyester 1.5 3 1.25 1.25 1 1

A¥* - Commercial control

B** . Aqueous carrier
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6ULIEYNC 10H | &:110% 0& ()- * 10%0& ()- ( 10% 0& ()-
" 10% 0& () - T 5109 og ()-3" 10% 0& () - UUFVAVWOWMEYNC 10H ! %" 10% g () -

,8110% 0& ()- 6mL0% 0& ()-310% 0& ()-1"10% 0& ()- f/!10% 0& () - WWWWWK" XoC
10H !'s10% 0& ()-10% 0& ()-"10% 0& (Bxah@Re & ()- 10’0 10' 0

10' o@=10% 0& () - " XzXXX; YYYdEbC 10H ! Y"10% 0& ()- !10% 0& ()- - 10% 0& () -
10% 0& ()-G'10% o0& ()- S 10% o&';@me% @%‘ [[ dEbC 10H !y&10% o0& ()- $F

© 10% 0& ()- "F"10% 0& ()-Z10% 0& 30 ‘% Z"10% 0& ()- [\Y\\]9]] dEbC

10H ! 310% o&! F 10% 0 S/ m' 10% o #
ol100 od () T4 Additprt s fededbny %ﬁﬁé%eﬁtﬁeﬁ%w@es hielped iBE i os
=10% o0& ()-VY:Y'10% o0& ()- 8"10% o& f ) - 5#10% o0& ( L R dEmbC
aqueous based formulations were also evaluated at 1% by weight of the Hc?s?ed addltlve
Softness evaluations were conducted by a hand panel and the tested fabrics were ranked from

softest to the harshest using a sliding scale: 8 being the softest and 1 being the harshest. The

results are summarized in Table 4.

Table 4
FABRIC TREATMENT
A¥* B*#* C
100% Cotton 5 2 6
100% Linen 4 1 4
100% Silk 4 2 6

* commercial control

** untreated fabric
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' 10% O&I\Q)o 6225 PCT{US02/12166

10% 0& () VABPEE ()- FY10% o0& ()-s310% 0& () -, 10% o0& () - axThber ¢, CdE: /
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10% 0& () -, c- c=cOcWeXcYchc)eF/ 10" 0 10' 0 SH10% | & ()- SH#  SH10% | & ()-
SH10% | & ()- '109%) & ()-10%j & ()- 10' obcncocqccccex™?/ 10" o 10

SHI006| & ()- SHIOW & ()- S# SH1OBGinfpled- SH10% | & ()- S SH10%j & ()-
ccedd d\d] d}AF/ 10' 0 10 S# SH10%] & ()- SHI0% | & ()- SH SH#10%] & ()-

SHL0% ] & () - pyroll AR O Rr T P O MBI R e RTINS O

on the Staining of Fabric
One percent by weight of an emulsion of an acrylated polyether modified
polydimethylsiloxane (Additive C of Table 1) was dispersed in water and spray applied onto
various fabric substrates and evaluated for staining or spotting of the fabric. The results are

summarized in Table 5.

Table 5
SUBSTRATE OBSERVATIONS
100% Green Silk No spotting.
100% Black Rayon No spotting.
100% Blue Wool No spotting.

Thus, overall formulations incorporating the emulsion 6f an acrylated polyether
modified polydimethylsiloxane offer superior performance in terms of wrinkle reduction and
softness to similar formulations incorporating other silicone additives.

Example §
Wrinkle Reduction Using Silicones in Non-aqueous Carriers

The wrinkle reduction performance of non-aqueous solutions or dispersions of the
additives of Example 1 were also evaluated. In a fashion similar to that described in Example
1, 5 wt% of the desired additive was dissolved or dispersed in ethanol and was spray applied
to the fabric swatch (30% BOWF) and was allowed to dry under ambient conditions. The
results of the various silicone additives against a partial non-aqueous commercial control

(Wrinkle Eraser) are summarized in Table 6.
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DT#109%&' ()- DT#10%t& ()- DT#10%t& ()- dee eeeemM 0/ DT#10%& () -
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eee#e$e3de7ei M O/ DT#10%#& () - DT#10%t& () - S5W kSHDT#10%& () - DT#10%#& () -
DT#10%tR () - 7e<e>e@BeDeEe ) 05W kS#ETﬁl %t& ()- DT#10%#t& () - DT#10%t& () -
DT#10%#& () - DT#10%#& () - EePeTeVeX Kk T#10%#& () - %t () -
FABRIC TREATMENT
A* B** C D E F
100% Cotton 1.5 2 1.5 1.5 2 2
100% Linen L5 2 1.5 2 2 1.5
100% Polyester 1.5 3 LS 1.5 | 1.5

* commercial control
**organic carrier
Example 6
Softness Evaluation
In a manner similar to Example 3, the softness of the fabric swatches using the non-
aqueous based formulation were evaluated against an aqueous commercial control at 1% by

wt. of desired additive. The results are summarized in Table 7.

Table 7
FABRIC TREATMENT
A% B* C
100% Cotton 5 2 5
100% Linen 4 1 4
100% Silk 4 2 5

* commercial control

**untreated fabric
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polymer comprises a polymerized acrylated or methacrylated siloxane having a general

formula:
{RBSiOIIZ}m{OIIZSi(RZ)Ol/Z}n{SioB/ZR}o{SiO4/2}p

wherein

R is selected from R! and P;

each R!, which can be the same of different, is a monovalent hydrocarbon group;

each P is R’[(C,H,,0),COCR*=CH,],;

R? is a polyvalent organic moiety,

g is a valency of R%,

R* is hydrogen or methyl;

bis2to 4,

z s 1 to 1000;

m+n+p+oisequal to 1 to 100;

at least one R is P;

nis 1 to 100;

n/o is less than 10:1;

n/p is less than 10:1;

and mis O to 10;

B) smoothing the fabric surface; and
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Yr,rlrlr2r>r @{ 2 TameviaesheraaRydan the fbEC S0BME:. () - #3# 2DHHE#LO%E () -
HE#1096:& () - HEH10%t& ()- @BrDrEr PrRrTr_?74E#10% #E#10%t&' () - #E#10%t&' () -
HE#1094t&' () - #3#) 2DHHEH10%H& () - HEH#10%:& ()- TrVrWarcrergr ?74E#10%
| HE#10%& ()- HEH#10%& () -

2. The method of claim 1 wherein the step of removing the carrier from the fabric surface

is achieved at ambient temperature,

3. The method of claim 1 wherein the carrier is water.
4, The method of claim 1 wherein the carrier is non-aqueous.
5. The method of claim 4 wherein the non-aqueous carrier is selected from the group

consisting of methanol, ethanol, propanol, and isopropanol.

6. The method of claim 1 wherein R? is a hydroxy substituted alkylene.
7. The method of claim 1 wherein z is 3 to 30.
8. The method of claim 1 whereinm +n+ o0 + pis 2 to 20.
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HEH1098& ()- HEHLOWE& ()- #3#! 2DHHE#10%& ()- grhrir~rrrrrr AQD7E#1104104104

f@10%:& ()- & 110%& ()- &@ L0%& () - #E#10%& () -

#3#1 2Dk 1 S 710-#1 , 3=10% #& ()- fZ10% #& () -

10% #e&! ()‘W’C‘ﬁﬁg@?#& ()- 10% #& () - 55555553t bA710- #1 &y %% ”%iz'“
"10% & ()- & 10% & ()- 10% & ()- 10% & ()- 10- #10- #3t t uusuuu| [ : A710- #1
10% & ()-- 10% & ()-- | 10% & ()- &10% & ()- 0S10% & ()- &

"10% & () - muvv: vPv vrv|[: A710-#1 310% & ()- 110% & ()- y/10% & ()-
L-10% & ()- PLOYN& ()-- 10% & ()--rvvvvvvvvy| obU410 10% (& () - 10' 10' 10

y3=10% & ()- :910% & ()- S8MLO% & ()- Y6 10% & () - vvwanww [ : bU410  10%

(& ()- 8 10‘V6N1&n{e}hod%1&%1(»&1efrém thd\@e%%té&of ieiabrififed Sokare is oAHE0

(& ()-wWZxxx yHy|[:bU4L0 & 10% (& ()- ( 10% (& ()- 9% 10% (& ()-  10%

(& ()- it (& (- Y10% (& ()- Ky LML yKyy L0 - 1006 @ 48l () -

1006 @+& 109 @+& ()- 10%-@+& ()-10 (10 (10 ( 3=10%

(& ()-yyyz*zzz|[:vU41l0 10 +& ()1, 10 +& () ~L10%@+& () -

10%-@+& ()- 109%-@+& () - @%ﬂﬁ&#&'}({%’:@{%yﬁ%% 10%@+& () -
f10%@+& ()- 10%-@+& ()- 10%@+& ()- F=10%@+& ()- 10%@+& () -

Nor mal " Whegesi ng 13]c" "Heading 23]c" "Heading 33]c" "Heading 43]c"

"Headi ng 53] c" "Heading 63]c" "Heading 73]c" "Heading 83]c" "Heading 93]c"A
" Defaul t Par agndghre each 0 or an integer; and

Font eR$, n2n6>ELT[, ~ br egnopsMrx| ~(2{ 9CMN ~ Want y{ UVWAKYZ[\ ]~ "~ abc @hF?

R'$4& :) [ +k- d§@1%5|p5k6689

=AACEGHJuULNONQSUW XY[ ] *R a, cbcc] ddddde7eEe”eef ggggh- h>hhi M bjyjjjj! ! no;

I t 6Ti Ne
e, PR R eI AN FRL 8RR SO mes Mo
" #$UR' ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUVWWKYZ[ \ ] ~_" abcdef ghi j kl mopqr st uvwxyz{| } ~

10.  The method of claim 9 wherein y is 0 and Q is P.

11. The method of claim 9 wherein g is 1 and R? is a linear C,-C alkylene.
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