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Purification of Silicone Containing Conpounds by

Supercritical Fluid Extraction FI ELD OF THE | NVENTI ON
wab@spuesgsent i nvention relates to processes foPCT/H82004/035883

purlflcatlon of silicone contalnlng compounds vi a

L v
found utility as starting materials in the production

di cal _devi ces, such as ophthal m c devices and
quLD(B%FHEdﬁ“@?fy[Tgoft contact |enses having inproved

D R e T8, D Y Sie O, hine

conmomﬂbdkambmdﬂnwabﬂMdamdmp@nt|cularly opht hal m ¢ devi ces
may be produced. Typically the silicone containing
conpounds al so i nclude reactive groups which are

BACKGR@UN‘T@@F—?H!EQN’V@\ITIW radi cal polymerization. These
free radical reactive groups can conplicate,

Marigus silicong| cop'@mmg @qmpqmlds @\mﬁoqml;guhtg @e pfaging materials in the

at.i.on r|n nt r
productig Sty 46" S0 BRRRURY o Rl bt
lenses hdm{geiﬁiﬁr@fed\lp%hﬁﬁbﬂ&y ltd 60yRNnC Thtsd d’d)lrr@un‘dﬂmml e Sree ef g.,
nol ecul ar wei ghts great than about 1000

undesirablie Smpitagsi t ANsUES thak sugalle mudicaldevigss: Waét%elﬁaégﬁwﬂﬁﬁﬁﬁ
devices ﬁgy b @%dﬁ Ign T%fﬁ?gallﬂl % SlidonE ABFraf gﬂgl @nfHRgdCAIPRURES -

ccordi ngly, ere’ remal ns a nee n the art for an
reactive gfofipcivaith apapdlfnedzdbdavip fize esdicdl polysicrizattone Thest Geaiadipal

: co ounds. UI\/MAR HE | ON The
resctive BRUBR TGRSRt TE BFEASE ORI WGP on e Bpaiog: of
requirin%&d?ﬁﬁ? b {Rg dﬁhﬂh@@lﬂen@eﬁuﬁb kd SRAE cEI0MbAI T 1he cERITRLLR
a supercritical fluid having a density of between

moleculatycright Gilizoamdoninioing OnPoynds, ¢.sd aavlendaripighis greaidhan eput

phases. for d.a fi ng
1000 G a8 RGOSR o REMESraldt A MBB RATEL L
silicone QAN RBAPBULBRMNdcEIdNEIAtthére @&thai@N e nesdit thd yt ﬁﬁldn efﬁ01ent
separating said second phase fromsaid first phase
punﬁcau@mpﬁqr ciicore QERINNGERMPENIdSs used herein, a

"bi omedi cal device" is any article that is designed to
be used while

SUMMARY OF THE INVENTION

The present invention relates to a process comprising the steps of contacting at least
one silicone containing compound with a supercritical fluid having a density of between
about 0.2 and about 0.8 g/ml, decreasing said density so that two phases are formed a first
phase comprising said at least one silicone containing compound and a second phase

comprising at least one impurity and separating said second phase from said first phase .
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either in or on manmalian tissues or fluid and

preferably on or in human tissues or fluid. Exanples
wobkooslhese devi ces i nclude but are not |imted POT/US2004/035883

catheters, inplants, stents, and ophthal m c devices

such as intraocul ar | enses and contact |enses. The

preferred bi onedi cal devices are ophthal mc devices,

DESCRIRTION OFRTHE ROVENTION enses, nost particul arly contact
| enses nmade fron1S|I|cone ,hydrogel s. As used her ei
Apasedderging 3 chigmedical dexiogy AT ARie thak b dosigneg torbs used while

cither irggrxdn%am},ge filan HEsted Bir Hid%hd ?Feﬁeﬁﬁmﬁﬁod‘ il A5G0 g,gglggeg 6Sluid.

optical correction, care,
Examplelsabf thes'eydevcbea gmdmia teit oot fionitet itd yatleters psnpddrits; stents, and

cenent or. ffe t .or nbln on t hese ... :
ophthalficoicesanch o Teerif e FiLTRAEL O |Lbe maonrippgdica

devicesafe SHifiale@NiAGEes! ﬁiﬁ&ﬁaﬂ*é’d’rﬁa& REES ho%ﬁﬁh?ﬁ‘éﬂarly contact lenses
i ntraocul ar | enses, over | enses, ocul ar inserts,

HmdeﬁemUﬂbpmpéamngn§erts As used herein the tern1"nononer"

é? 61% eﬁ ou % écont g‘lé{glr}%ﬁg% ?Stc ge&{ecep?é é 'jf[ev ces tﬁat reside
in or ontth@bye2 Oﬂ&s%laﬁ@égicanéﬁoxfm@@ptfoal Ndrfbc@&h vashdeaid, dfhg dehvery,
chronato%ra phy refractive index det ecti on. Thus,
a

diagnosfip fgieiionality or GermeticrRahancsRent of effsriorcrenmabiptiogdtidhese
pmpemuegﬁrﬂéi{]eﬁq 19hd &mﬁéssbmsd&otﬁﬁﬁwd@ L& L&ﬁgct%}ﬁemafmmaa

present Invention relates to a process f
lenses, inbr@oquilar lénsea,tomnlaplensesl badaransatsf amdmpmgalansqmsunds VI a

gg@étlc flyid extraction ("S E"% Eﬂisa
%‘F & fB‘;?t feER " GPQEEE SIS BLAMPRUNY, AR m‘&g@% plene
polymeHE‘a{Hlé gidup 88 %H%%eﬁg@ﬂﬁfercﬁfaf el of iHé'ufj}essT {RGn Q@@O"Dal@éns as

whi ch a gas ecorresasupercrl i cal luid is called
measur¢ Wig got petrrrmtlolp ohnomatoinaphey refiective indes alletepmmt Thtmemonomers

ercriitical fluid ities. Si
imetud R3S % e ook Ohest iy e RO R ki oL oy pan one
Hmnon@ﬁ@bhmatlon of hlgh diffusivity and density makes
supercritical fluids excellent purification nedia.
Phe presprg iayeagion felptse tacg PIIOF%SéIfOTrtg@ pwificatiog of sitisepegogtagning

compo 0 B SEENISE BN PR S54SR T ASBS g o o
heated, au@eﬁrpﬁ:dés'sture(; ahtilfit bécdmes a supercrltlcal fluid. The point at which a gas
becomes a supercritical fluid is called the critical point. Above the critical point the
supercritical fluids have diffusivities similar to those of gases and densities similar to liquids.
The combination of high diffusivity and density makes supercritical fluids excellent
purification media. When operated in the critical region, the temperature and pressure can
be used to regulate the density, which regulates the solvating power of the selected
supercritical fluid.

Suitable extraction fluids are non-reactive with the silicone containing compounds to

be purified and have critical points below the range which would cause degradation of the
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Sui tabl e extraction fluids are non-reactive with the
silicone containing conpounds to be purified and have

W@ poosioesk9 poi nts bel ow the range whi ch woul d cBOUBE®ES2004/035883
degradation of thesilicone containing conmpound.

. Exa ncl u by,
siticone s AATES AR HEAMBRAR S Poor i 0RRE o8 ihe, propane,
propyletid) Qhﬁﬁétnﬂaﬁﬁbrﬁémaﬂel iﬁe;tu@atﬂewa)f,chrﬂ)thel tik¢. SCabpi dlogidedda

supercritical fluid because it has a |ow critic

prfemeoprcR S Gt beraus s o erarin§ o e bsgenerally

oSSR A BT H@é;%#d&%aﬂgﬁ%ﬁauy

bmﬁgasupercrltlcal f|UIdS haV|ng densities between about
2 and about 1 g/m, et wee bout O

bl y
TR R T R ST e A R b e
about 1 %on L gpa%gab R Refd o 3'6&6/0 ?%n&' g6sht bR Hfl | ¥ n9drb bFe%lﬁbly between

I Nl ng “conpounds e separat| n process of
about Oﬂr&ﬂahbuu (¥ ghtili may bayseddo punfjustice |cnntalmmgsctoappoundsz dre

in mul | e steps or zones, d di ng upon_the
separatif RESFSRL (P RBGSTHLTEnOeR B PE oW A TR SR BT (BIH e
mumpwﬁ&ﬁmlzehés Abpddaghd (PR thd MBSHESIEAPRM Ao bOrdniied and the

't cone contalnlng conmpound. Were there are a nunber

olublhtyfparmpetcrsmf dlae inzpusies anenrariredio the siligenedentainigg compound.

Where t§18 re?fag?%?@bs ?ft i1 uug?guo fbetrge ogc:ecf |o§ l(t)ﬂr?eso%ﬂft? p E{gl%eters of the
impuritiek afeafd@aflat foQhe sdl6PiGity fraxhetgrsdiffilicesiBédne, multiple zones or

te erature(gressure profiles (separat|on profiles)
separatigg leps hay ing difepniismpeatire-pirsswg il les (serareion profiles) may

beneﬁcﬁﬂgggﬁtﬁﬁ etx% o 6Aeeen§o%ﬁﬁf1€lﬁti 3@' ﬁ)‘i(?fﬁlé% a?ﬁ%ng)t ocess may

the st pércritical I rst age
be used(whqne tme;apercﬂ‘em |ﬂu)d Inghevéiesh s@@@uﬁmp):i@s alddn@ty‘begwm about 0.5

of 0 / t th
and 0.7 3safia oSt b8 o ot el oot AREQHber of
addition M ¥egatioAGroIes madddihdlenal uxdiaBRb&dimeets itude processing
processing conpri Si ngg 3 or nore separation profiles.

comprisBpe 3 of moreisapsiatipn es Inseifisrdsosibswssew fohpipagssengith various
ar at | shown in Table 1,

numberggfb%araﬁloggﬁo 6?%1?‘ 8%‘¥Hin ’Eaprofl‘?lngnd profile 3rd

# sePpedfilee 4T poffd | € I9rodild. 8 - [ 3™ profle0. 4-| 4 GrbfIE- 0. 4

1 0.2-0.8 - - -

2 0.4-0.8 0.1-0.4 - -
3 0.5-0.7 0.3-0.5 0.1-0.3 ---
4 0.5-0.7 0.3-0.5 0.15-0.35 0.1-0.3

Throughout the remainder of the specification the conditions which are suitable for

carbon dioxide will be described. However, those of skill in the art will recognize that other
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30.5-0.7 0.3-0.50.12-0.3 - 4 0.5-0.7 0.3-0.5
0.15-0.35 0.1-0.3 Throughout the remai nder of the

W@ p@sioiiseat i on the conditions which are suitabP@r/82004/035883
carbon dioxide will be described. However, those of

Kill ..n the art wll] recogni . e .
supercriff il edntie Bel sfleb o & RbBetfiinias o gty nedots for
other supercgicalafitidngrelknowedsn thehet.cri tical points for other

supercritical fluids are known jn the art. For the

Bt thg ekirentions pf theresealidrentionpingicarboniciide theglsgired

.. e . .
densiticGll $iChohlchEq BT BubE Sl BhlohlorRLRE LAERLEY Bt Nbop 1,000
psi to aBoRBDO0si &l RhPetatiedBRatesihanabodt SIPE mterably fomabent 2,000
. than about 1C, preferably from about 2,000 psi to
psi to aladys 31009 0 piemparnreehgween ahoss3 bandeloyt 8pdut and

bhoyt . Sui.tabl e. SCEE. extracti gn _equi j
SBs SR i R b0 P BT T
TechnoRlgi A Freins OX bXtedtih g golvohi\e@d theilicdnB&ontaining compound can be
silicone-containing conpound can _be fed by hi

h
fed by higla prassuae pumps inip the Paciion yeseali She pmewrsof TR aian tvpe of
impuritf%g r&ﬁ&f@éﬁﬁ%?e @tﬂ‘grotlpé{i’ i%y%gnﬂtr(ﬂgﬂé Flte' ffoww fﬁé}‘&é’@&*f ég?ﬁéctki)cﬁl co-

contro contro ow rate, use
solventgodncardtdtion of sicbnectntainimgecemppaid whichfis séatéds edwrption media in
cont ai ni ng conpound which is treat eg,. adsor?g n nmedi
the extragior FesselxPrestrend gawaraturgs wsed,, Far & dte S5 & qfiongessel,

suitable SR ratbO6f perchitibAriued ZRIRIS KRS iotdafer RMSBbut 50Md/hib e
flow rates of supercritical fluid include those

preferalyy drome abattid A0 sbahaut 360 g/miinn Apmipppiate fovalbites for eqnipmenitof
.100_t o, aboyt, 350 L 0. pr, i.at.e f] ow rates for

other siZgi i hé ety SRR ) o RRFSRU B i D LT at 00 by
trhe séncehtrstidid of siliconb @odtainingldtenone hidhat imdfbdaéed into the SCF
si licone containing conmpound ich is introduced into

wh
extractiphés gopradiythehreancionts] gchaont 19 weishiwberndapefgrably Atpgrbout 7
. i 0, . r . t i 0. .
weian R YEROHE O B00EHEEL BRIl ROy i
Those d3Rill inehs app evilt mpprieciate thhtitheluseldfdewerdiove kitésl mayaltdve ar t
i preciate that the us

wll a of. lower flgw rates may .
comcentzyiiag, of SHEEHR TIPS CBMPRRIGSEHE 815 MElch g (hiepethgecified
above, MY @Bt BWRr B @RBHatldR My BlobANERS fRReftds RRIARAV ShiAME the

~that lower concentrations nay allow hi gher flow rates,
desired whiduat eff ¢xitdactaerhi evi ng t he

Silicone containing compounds which may be purified by the process of the present
invention include silicone containing monomers, macromers and prepolymers. Silicone
containing compounds which also comprise at least one polymerizable group and
particularly at least one free radical polymerizable group can be difficult to adequately purify
by other means, but are readily purified by SCFE.

Examples of silicone containing monomers include monomers of Formulae I and IT
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desired anount of extraction. Silicone containing

conpounds which nmay be purified by the process of the
w@r@semnts29 nventi on i nclude silicone contai ni NgPCT/US2004/035883

nononers, macroners and prepolyners. Silicone

cont ai ni ng conpounds whi ¢gh al sqxonprise at |east one

pol yneri zabl e group and rticutarly at |east one free

radi cal pol yneri zgile R§rpuprBagib®3di fficult to
adequately purify by otheg neans, but are readily
purified by SCFE. Exanpl Es of d¥1icone contai ni ng
nmonomer s i nclude nononmers of Fornmulae | and IRl R2
R7- 6- - RB - i- 3541 R2 RR5 R7- 6- - R8 - i-
[CSI] - 8 - R6- 7 RRFT Il wherein: n is an integer
bet ween 3 and 35, §nd preferably between 4 and 25; Rl
is hydrogen, C "aRkyl; R R3Rcand R, are

i ndependentdy, & fal kyl k.trid. 6aBkkl sié oxy, phenyl,
napht hyl , Substy i s i-%al[{? il R ohenyl , or
substituted naphtRyl whd¥e tRE al kyR'substitutents are
sel ected fromone or nore Herrbers of the group

wherein:
n is an integer between 3 and 35, and preferably between 4 and 25;
R!is hydrogen, C;.salkyl;
R2R3 and R*, are independently, C;.galkyl, triCy.salkylsiloxy, phenyl, naphthyl, substituted
Cj.¢alkyl, substituted phenyl, or substituted naphthyl
where the alkyl substitutents are selected from one or more members of the group
consisting of C;.salkoxycarbonyl, Ci.ealkyl, Ci¢alkoxy, amide, halogen, hydroxyl,
carboxyl, Csalkylcarbonyl and formyl, and
where the aromatic substitutents are selected from one or more members of the group
consisting of C;.galkoxycarbonyl, C;alkyl, Ci.salkoxy, amide, halogen, hydroxyl,
carboxyl, C;.salkylcarbonyl and formyl;
R’ is hydroxyl, an alkyl group containing one or more hydroxyl groups; or
(CHZ(CRng)yO)X)—R11 wherein y is 1 to 5, preferably 1 to 3, x is an integer of 1 to 100,
preferably 2 to 90 and more preferably 10 to 25; R? - R are independently selected from H,
alkyl having up to 10 carbon atoms and alkyls having up to 10 carbon atoms substituted with
at least one polar functional group,
RS is a divalent group comprising up to 20 carbon atoms;
R’ is a monovalent group that can under free radical and/or ionic polymerization and

comprising up to 20 carbon atoms;
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consi sting of C al koxycarbonyl, C ”~al kyl, C “al koxy,

am de, hal ogen, hydroxyl, carboxyl, C 6 al kyl carbonyl
wae@sheseyl , and where the aromati c substit ut ePtBUS2084/035883

sel ected fromone or nore nenbers of the group

onsi st N I C ~al koxy,
]grﬂsc'fle 1%113 og‘ré’“g ﬁrngr%%%%wgg?%r;? a%ﬂ yI car bonyl and
Redchivh mikmrésSoftiiielpexatt invention kaly iglwleameenhal sertydooxsl-
or, nore hydroxyl groups; or (CH (CRR)y ) )-R wherein
functionpliged siligeuieonfyip@ MOBPTEE. to 3, x is an integer of 1

gg; rﬁ%gofui?{t{ Rhal AR dxe}g é‘r‘ﬁrg;u%Q 1%@ S[Rbfe &ﬁﬂﬁ&@ l?llxéﬁo?x%l; iR

arein ndent | y cted fronTH, a
preferretla}usr bydrpgém and thegpreferod®R ;R‘? darad RY e (Blas‘allﬂy@amqo to 10

i kgl e e et Cond sy BB fiheRemly up

(dlﬁmcﬁ&la?Qr ighl9 R A*ARBspelidentls c@nﬁse@@um Ritcally tfandriyed can
under free’radical "and/ or ionic ymerization and

polymexzahie grolpgangpmpee m@feéahlb OPIIpIL TS ASY arqsylatg aastmyraﬂ @malkylacrylate

sryac R SRTRENFhie K0 AURRLGEALOR ALATE, cEEafbon

Cy.12alkERAPh&@IYE GM Iae&wlﬁdpﬁﬂiyl @ al, |6med1yspﬂen9m Qalkgint ai m ng
mononer. For nonofunctional édrox functionalized
Ehe predweeddd nis vAionyl neHeRErort Hzgﬁéﬁ‘&lﬁéﬂimﬂhl Rydroxyl being
gen, and the preferred R,R3, and R4, are C al kyl
mOStprgﬁégI?rr C ’\al kyl si | oxy, nost preferred met hyl and
The pmt‘éryddsR exydivetenrt G’mhlkyl‘ mnaztlkyinmj/ C(ldalkymyCogaﬁ{yl,or

Phenyle&ﬁs%?ﬁ’hﬁ'ﬁfeéla Rébﬂ%?i%%ﬁgb@ aé% B@ﬁ E% é’?‘g’lr Ia%l y

C 6a1k}q@£’96ﬂ}§ eca%bx@@ rcyl 6§H<%xy,%u§§tﬁﬁﬁéh C, 2alfell; Q@sﬁwke@ceyﬁlaﬁayﬁ)xy,
acryl am de, l actyl am de, N-vinyllactam

substitus¢d L mﬁlkali{mqyéll 6a1k smtgatqt@mghep]y[]@nw substituted naphthalene substituted
o G B iy B PSSO G S o
consisting b ChydkexxhrbbeiINg, pasyl, Of afllesxyeside, halogen, hydroxyl, carboxyl,
Ci.¢alkylcarbonyl and formyl. The particularly preferred R® is a divalent methyl
(methylene).

The preferred R’ comprises a free radical reactive group, such as an acrylate, a styryl,
vinyl, vinyl ether, itaconate group, a Cisalkylacrylate, acrylamide, C;.salkylacrylamide, N-
vinyllactam, N-vinylamide, , Cy.12alkenyl, Cy.12alkenylphenyl, C;.palkenylnaphthyl, or
C,.salkenylphenylCy.salkyl or a cationic reactive group such as vinyl ether or epoxide
groups. The particulary preferred R’ is methacrylate.

The preferred R® is is a divalent Cisalkyl, C;alkyloxy, C;.¢alkyloxyCi.alkyl,
phenylene, naphthalene, C;.12cycloalkyl, Cigalkoxycarbonyl, amide, carboxy,
Cigalkylcarbonyl, carbonyl, Cy.salkoxy, substituted C;.galkyl, substituted C;_salkyloxy,
substituted C;.galkyloxyC.salkyl, substituted phenylene, substituted naphthalene, substituted
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The preferred R6 is a divalent C al kyl, ~al kyl oxy,

C - 6al kyl oxyG - 6al kyl, phenyl ene, napht hal ene,
waeyoboaiskyl , Ci - 6al koxycar bonyl, am de, car boxRCT/US2004/035883

eal kyl carbonyl, car bonyl G - 6al koxy, substituted C

Ci. ucycﬁ!)agw(l’ W?loxy%: E%B ﬁﬂl ﬁt %‘)sn%c?et@/uft?mlg%% ﬁ#‘é&ﬁlglembers of the group

consistirgbECi talk@d cagphyl & @aileyl @uaﬁmxtyumnﬂe,chadqmbnydrml carboxyl,

gt o g B G A 0
Eﬁ)«%ﬁ%ﬁé& SERARY 1<‘funct§dr}a}ﬂzed<;u§co% lé@fmm@gmﬁomé}%Mﬁﬁmauhat

car oxyI I - 6al kyl carbonyl and for
are partIpatarlyqnbﬁrdegi aparz,»pmpeedlc R6id; 2-nzetlylv 2fhydtoxpret Byﬂl 3,3, 3

o B e A R TG
named (3 Llﬂ)éﬂha&tyﬁ&ry 2— ﬁylgk%fbgy?m%vtrﬁﬁéth |sﬁ&){}bﬂn€t}@1s1lane)

acryl am de, galky acryl am i nyl I actam
N-vi nyl am de , C. alkenyl, C2-i2al kenyl phenyl, C
al kenyl naphthyl, or C 6 al kenyl phery(:cg 6al kyl or a
cationic reactiveg group such as_ \@ny ea? her or epoxi de
groups. The pa g a ediRTHE s net hacryl ate.
The preferred isis Hdi val ent 5: ~Nal kyl , al kyI oxy, C
. 6al kyl oxyC . 6al kyl , phenyl ene, gé %ene
cycl oal kyl, C - al koxycar bonyl, am ar boxy,
- eal kyl car bonyl, carbonyl, C - alkoxy, substituted
G - 6al kyl substltut d C - al kyl oxy, substituted
Tohe GQ?WOW A3rmethacrgler¥r t ut ed” phenyl ene,
I
oy Ry AR PR ox PHOEM MR Dimed (YR s plile, which
producesreumifdr 20 mixtume:)fghmmnpmmdlshowm gbafe a@ddﬂmly@aylbmy}%

hydroxy BRo B g PR A BRI S RERe. BRAeht htodimes of the

present Mv%ﬁﬁ()ﬁ ads ﬁ&:féﬁec@o ‘Hagd Wh@%ﬁ@lﬂt@ﬁ'ﬁ:}l@’ﬁnmﬁ&@ﬁﬂk&% Bbsent,

dr oxyl - ctionalized silicone containing nonomer
preferabbﬁ/ grwmh@ gbauih &9 vaveandanere putiarebly 3 deasahoat2ieo.

il SRR by ol el afs R SR ae risssifafte
methacr¥¥d:3~- Dy tir’kyp@ipyloa)pzbpiaR(tahthydlorgatiahe 3 _
- met hacr yl oxy- 2- hydr oxypr opyl oxy) propyl bi s(tri net hyl si

| oxy) nmet hyl si | ane)
SI(CH3)3

\"/U\ /Y\o/\/\sl O-Si(CHs)3

SI(CH3)3

bis-3-methacryloxy-2-hydroxypropyloxypropyl polydimethylsiloxane
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The above conpound, (3-nethacryl oxy-2-

hydr oxypr opyl oxy) propyl bi s(tri net hyl sil oxy) net hyl sil an
we2008/0f43eed from an epoxi de, which produces aPCBOSR04/035883

m xture of the conmpound shown above and

(2- et hacryl oxy- 3-

hydr oxypr opyl oxy) propyl bi s(tri net hyl sil oxy) net hyl sil an

e. h sone enbodi nents of the present invention it is

referred to have sone anount of the primary hydroxyl
\\y/ﬁi?sent, preferably greater than about 10 mﬁ@ban nor e

ef bl st her ~sui
"hyd@oxy funérfgﬁérr?gagz?l$62ﬁ3vgﬁﬁﬁélnlng nnﬁb
i ncl ude -

met hacr yl oxy- 2- hydroxypropyloxy)propyltrlsa%rlnethyIS|
| oxy)silane Si-OSIi(CH) q Si(CH)
bis 3- met hacryl oxy- 2- hydr oxypr opyl oxypr opyl
ydi met hyl si | oxaneOH
—metha@rylm‘radﬁwydr@xyzﬂlpzmmywénrﬁwlpWﬂ&ﬁﬁb@éﬂﬂ(&%@ﬂﬁl@e
trinmethyl sil oxy) nmet hyl sil ane
N, N, N ,N -tetrakis(3- nethacryloxy 2- hydr oxypropyl ) -
a, - bi s- 3- an1nopropy|poL¥d nmet hyl si | oxane The reaction
oproducts of glycidyl nethagrylate with
am no-functional polydigrethyl sil oxanes may al so be
(ﬁd”agraAhﬁgpoxiL/fu@Ftlonal si licone contai ni ng
nonomer r sui t abP&Qydroxyl -functional silicone
contaxﬁpng nonmers ©Oncl ude t hose di sclosed in col ums
6,7 a of /JUSH5, 994, 488, and nononers disclosed in
4,259, 467; 4,260, 725 14 261, 875; 4,649, 184; 4,139, 513,
4,139,692, US 2002/0016383, 4,139,513 and 84, 139, 692.
These and any other patents or applications cited
herein are incorporated by reference. Still additiona
structures which may be suitable
hydr oxyl - functi onal i zed silicone contai ning nononers
include those simlar to the conpounds disclosed in
N,N,N’ Ezl 0tetr€l@§(3%¥tha891 k2~ P@droxﬁﬁbpylfagmﬁbls@@-&m&noﬁﬁ)py

and having the f oW ng structure:
polydlmethylsﬂoxane

The reaction products of glycidyl methacrylate with amino-functional
polydimethylsiloxanes may also be used as a hydroxyl-functional silicone containing
monomer. Other suitable hydroxyl-functional silicone containing monomers include those
disclosed in columns 6,7 and 8 of US 5,994,488, and monomers disclosed in 4,259,467,
4,260,725; 4,261,875, 4,649,184, 4,139,513, 4,139,692, US 2002/0016383, 4,139,513 and
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OR OR OR OR OR OR where n = 1-50 and R i ndependently
conprise H or a polynerizable unsaturated group, with

wa@toos®ase9 one R conprising a pol yneri zabl e gr op@T/US2004/035883
at |least one R and preferably 3-8 R conprising H

o159 LTI, SRS G I s anre

referencéld 235,985. Suitable nmulti functl onal
drox | -functionalized silicon rs are
épaahsvua%ﬁs %%mw Sﬁﬁ@éﬁbg“sli* d?w?yi -fuggtiopalized jsjligone

contalnug{éélg(&‘l,o dﬂ%‘é@o&%%&ﬂ% ttg Sllne?cg gﬁg)qg&[zse(ﬁsﬁbs%ﬁllﬂ 8rA A Div.

Polym. Med.r&ﬁyl’ﬂﬁgjmpmbrﬁal’r’ 2687 sp.|42¢c amhavorgdire fcsllqmyg Steuctmde
usi ng the procedures disclosed in PCT/JP02/02231.
Addi tional suitable siloxane containing nononers
i ncl ude, am de anal ogs of TRI' S descri bed | n U. S
OR11, 33 ylcarbanate or carbopate @
?alned in

RO S 5, 070, and moyioner
, 4 E ar us@‘ I esra af eme d
s wel | her pat nt syrenty one i n VRis

speé?gic R on are hereb i nogr por at eg) by fgf ergnce.
More specifically,
3-net hacryl oxypropyltris(trinethylsiloxy)silane

where n(lRI 50 andRNAIShEITY! RXMRIsO PYdr o il %ﬂh&@iaﬁlé unsaturated group, with
pol ydi met hyl si | oxanes, polydlnethg$5|loxanes

at least AR chaprising e R IPgIiAAbly Elonpeaidyt epstony Rrentpreferabhies-8 R,

cryl oxypropyl pent anet hyl di sil oxane and
Compns{}?cﬁ‘rganatl ons thereof may be purified by the process of

Ahelti@hels@ﬁtbblle My iy BnStibhAlzke siticbrex@neitng hpndmeg are
omers have a nunber average nol ecul ar wei ght
dlsaose@é?\%gnpﬁ%lﬁz@ BO0 and about 15,000 Dal tons. Sil oxane

M BRI ol A8 0, GRIDALS0D
commerdleé]quvlallsblb (ﬁnoan@elg:stolrp: MudrisoHe Bk elfmaﬁbb ;nadc using fite
procedures d1sclgseetdr}}{ 5 9§) 4%)§ 85%6%%918 Eultabsle E’%éat oxylflp ' ng
functionalized silicone monomers may be made using the procedures disclosed in
PCT/JP02/02231.

A dditional suitable siloxane containing monomers include, amide analogs of TRIS
described in U.S. 4,711,943, vinylcarbamate or carbonate analogs decribed in U.S.
5,070,215, and monomers contained in U.S. 6,020,445 are useful and these aforementioned
patents as well as any other patents mentioned in this specification are hereby incorporated
by reference. More specifically, 3-methacryloxypropyltris(trimethylsiloxy)silane (TRIS),
monomethacryloxypropyl terminated polydimethylsiloxanes, polydimethylsiloxanes,
3-methacryloxypropylbis(trimethylsiloxy)methylsilane, methacryloxypropylpentamethyl

disiloxane and combinations thereof may be purified by the process of the present invention.
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macroners may include other conponents such as

ur et hane groups, al kyl ene or al kyl ene oxi de groups,
w@oelogoxagad kal ene groups, aryl ene groups, al kyl PEBUS2084/035883

ani de groups, carbamate groups, perfluoroalkoxy

G457 SRR PR SRR U8 B

betweelBEI U@ BEIDS af@¥ib&e 1f50000EDaliona Sh@xame leyneeinizsih&omefs indlede
or nore S|onanes with one or nore acrylic

or

materialpeomagising & lonst @ samanegrpméﬁé PEAerRRIV T hrgstrnerdiptir] giloxane

group a{mér)gg?{e%rgﬁg a\n s LﬂlgEgi oggrtl{%w Cgiﬁg gga,&ge containing

macronfegsumby ofmsuamihctﬂmnipohmts §'1l[té1 asivreikamegrast alkpleng or alkylene
macr o formed j n one or_a s§r|es of ste

oxide SHEBBRATRYEIIHE SEOMpaRElTDe SEBPE LS . il grot, carbamate
' A
groups, oﬁ?gﬁ%ﬁ*ﬁ%@?‘?ﬂé‘s n%%ég?ﬁﬁt%&u}gsﬁg&gbﬁ%?or% tgfé}’;éé‘f‘@f and the like.
preferradantask of silexane conthinde mherometh wey b%émm,erﬂ\ vigghg ptmmemwlon of
terials.A-D msthacr | ate f.unc

one or Py SR REIEP 1161 TR SO AEotis R RS et §F ailorane
contamfnlgfiﬁzldr@lﬁ@rlslrﬁ e forink€ RSrbie frAdf@ HblyridiBatosl (‘CTOY gEte

US 6, 367,929 (styrene functionalized prepol yners of
radical n«ylolm@mwtwm aendeppailonreadhians yidihe dikan dhe silqxene eontaining
I IS5

macronfFt 126 bYRERn AP, b 1006 G} BaRA0KE ot Pedtdorbtil sclected
and usim@coralitgis)knbive it itsecdrd sSieeHioodilowhrecdontuiing prorqmrgtaed

hereijn by reference. Preferred si.l tainin
methodagqrﬂlm TRPRRICREH NSRS @O%ﬁsﬁﬁ%ﬁddﬂﬁ%? f@%@&q SmpEte 4D
(metha@PRH fl,lillgtld"}ﬁﬂzﬁtp Qicoftefl ogﬁlte/ alnAhePhid hétn ﬁf@al’hﬁctlonahzed

pol ymeri zed therein an pre erably between out 25

siliconmdthawmtthd@ dmlamti% UbSats 36l , 2350(styrére fumtmnahmdgmpOd)ymers of
hydroxﬂggla%@rél 1&[3@16818/ | abnd SHgi%llI}ta g?%}?%alzlatgsgf ngnt&ont 1scloseg in US
5,371,149 (Hihd:&fé&:bh’?aﬁﬁn@@é Hi 5@E Epodyrh&ry anemabddidthc)ithe fidélbdieds of

di scl osed in US 5, 70215 and_ ur et hane based
which asp Bysempreed hersimdy wfoignest Faefreed sigiconeaogtainiag aupligstar
copolyr%&rsggg nga;c]: (g}%élg E%ﬁ'ls e% gég :%rb;bﬂ?{é I%?%E g@gS q}epiolﬁ%%g/grophlhc
monomegl ;ﬁilymahzedhh@hmrmlkie}ﬁeﬂemblwmtqhén gy 2 and afoiuc bS5 weight%,

endcappe évvo active hy(ilrogens Speci fic exanpl es
based ugpn g tp Wélgé’ut PHRAFROMES AT STHALABCr epol yners, and

QEiti068i15:Qhe containing reactive prepolymers include vinyl carbamate
functionalized polydimethylsiloxane, which is further disclosed in US 5,070215 and

urethane based prepolymers comprising alternating “hard” segments formed from the
reaction of short chained diols and diisocyantes and “soft” segments formed from a
relatively high molecular weight polymer, which is a,® endcapped with two active
hydrogens. Specific examples of suitable siloxane containing prepolymers, and methods for

their manufacture, are disclosed in US 5,034,461, which is incorporated herein by reference.

10
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their manufacture, are disclosed in US 5,034, 461,
which is incorporated herein by reference. 10Preferred

W@ 005001329 cont ai ni ng conmpounds i ncl ude nonomer BCD1S2004/035883
Formulae | or 11, and nore preferably nmononer s of

B T TS

I, and moad pegteraig nidﬂoﬁilersﬁﬁﬂ qumudb )«V)hbreBSRll & leotrgany}k R?, Ghtl B are
1S Q |V

C
mdependannbp ﬁﬁ%ﬁg@hﬁ FrORyFenSng ¢ 3‘?3{}/?‘&11‘@161 salkylsiloxy;

e, | koxycar bonyl, am de,
ca?ﬂﬁo;@&%’aaﬁ@%%r%g%%ﬁ@éggﬂﬂ%ﬁ)}? C ~al koxy,
R dtvateaﬂCCsaﬂ]ayle{ 6a11§,yl|dz)s_>t, Chmlbyio@@lada&yfl @hynylene,

naphtniss O St aReR ot it oot S AR

carbon}\’lhrG;LoealﬁcB@ &Lﬂ@ﬁtutédl@ma&ﬁrs@bﬁﬁ{l@athqalkm@ Qf0BstiRiitedOr €

ers of group consisting o - kox car bonyl ,
G 6a1ky10x;gﬂ31ksplkyl,csubstgu1§d en)qu;j glbshmt@b@qphtha@g@u stituted

Cia 2cy$lP%1§y¢§v&1eEe e su‘yst‘fuen S elggcgd Frgﬁinyné: c}rlr?r?org %Lgﬂ{be% oF e group

reacti ve group se grou

consistBgRFICH %alﬁgxﬁfar‘rﬁﬁﬂyy IGats8lkyls Cy kalkoxyy aityde, halogat, hgzdlbﬁyl carboxyl,
|taconate g{oup, - al kylacryl at e, acrylan1de 6
Cr-salkylcappad pangd; N-vinyl i actam. N vinyl ami de,

L
acrylate 61ysyls vinyy vodyldihea) iewondd: gmiukyCi.salkyladKyglepaoyylamide,
S A W D

C,.1oalkeRdnkyhtGar RN an&aiBagwic, Gudal koxy, substituted C -
2128 2 ?ﬁsggstlt%¥%d %?_agl V% % substi tuted

R Gaml«;dtftﬂ(ir@m tBakopb cossisiang af ‘eaiermﬁhmgikﬁln €)-calkyloxy,

t hal
e e S s
carboxyfﬁl’m;@n@wafbdnbﬁ c@fb@ﬂpl O@g@k@ﬁy, @lgasﬁfut@ challsn, kﬁbﬁft@t@myl

e, hydr
C1-callodarp bRt IOl Op G A Phenenea atpshed

naphthﬁér?é(, S5 <Rthedd @u.%c%lo&lk&lf, GABE tHOBhRkRIeRS FOBRRUI S om one or

more members of the group consisting of C;.salkoxycarbonyl, C;.salkyl, Ci_salkoxy, amide,
halogen, hydroxyl, carboxyl, C;.salkylcarbonyl and formyl.

Yet another preferred group of silicone containing compounds

o) o Si(CHa)3
OH Q
Si(CH3)3

11



11.Si(CHs) i- OSI(CH) Si(CH) and OR AR OR OR CR IR
where n = 1-50 and R is independently selected fromH

wap@speisyneri zabl e unsaturated group, with at PEBBER2005@35883
Ris a polynerizable group, and at |east one Ris H

Even nore prefegpbly the siliconesfﬁﬁ;?ining conpound
33
St

conprises 12Si ( ) In order to@1 ate the
i nvention t h&y0 0 “exanpt esiapesiaief)yded. These
exanpl es do ndk Iinitgfhe inventgon. They are meant

only to suggest a nethod of pracﬂggﬁm$3the i nvention

Those know edgeabl e in purification via supercritica

fluid extraction as well as other specialties may find

ot her nmethods of practicing the invention. However,

those nethods are deened to be within the scope of

this invention. Exanple 1 Preparation of nethyl

bi s(trinmethylsilyloxy)silylpropylglycerol nono
thacrylate (Si MAA2) A three neck, 5000rL round 0
ottom fl ask equi pped w a hagnetic stj dr }i ng

t Ube; ahg a (DMIS@%siM'th gro =

(1 nol e) g% l'ithi um et hacyyNate. Methacryljc acid

(1023 g, out 1.91 nole and containing 2 pm MeHQ

and p-nmet hoxyphenol (4.65 g, about 0.037 mmole) were

added to the system which was then stirred while

addi ng gl yci doxypropyl heptanethyltrisil oxane (2000 g,
about 5.95 nole) to the\%yhsk. The total

O / 1\
0
O O/\/\Si\
O/
0
|
( \/XOH —Si—
|
and
OR OR O H H OR OR
RO\)WLII\I \S_/ \S_/ )
\/\/ I‘(O’ I%/ OR
OR OR
n O OR OR

where n = 1-50 and R is independently selected from H and polymerizable unsaturated
group, with at least one R is a polymerizable group, and at least one R is H.

Even more preferably the silicone containing compound comprises

12
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MeHQ content was approxi mately | OOCppnby wei ght of the
nmet hacrylic acid used. The reaction m xture was then
whe@tsmdisto 90C, and consunption of the epoxi deP@EES2004/035883
noni tored by TLC (details given below). Wen the
reaction appearedsﬁ@ﬁp ete by TLC, the m xture was
Oanal yzed by gas @hr omik ogr aphy. Heating was term nated
\H/UV@ n Mﬂi-&m%vvas <0. 05% by GC/ M5 (condi ti ons,
colu and det tor used are detail ed below). The
reaction was typ@ﬁ-{lph% conplete after 15 hours at 90
C. After the syste Y cooled to 50C, it was diluted
wi th 32001L of hexanes and extracted with 4x3200nL of
0. 5N aqueous hen wi th 2000m. of 0.5N queo
[I@@rqlert%éhﬁﬁéfé the @a?m@e {Rloxving eYAHHAES B 4G cwdt Thess
I .
exampl%?lg %? fglfrr]utg’cg?g?eﬁl{lonz Wep ragetz 12135'1 ?ﬂé‘lr?%/ {a}lasggny %esTQ%le@’r{cﬁlanpﬁ?a%tlcmg
the 1nvmtrqm Urtohse kamzlledgeabtb mnmnﬁ%t@l ah smmdwntmakﬂhxﬂakﬂaction as well

3TLC nonito The deve ment. s vent for
as othef SELIGR TS0 SHRG9S9s f R iuiee feevinioRe Hometer hage
method%%a%ef@t% Herwlgnhqﬁﬁécop@b%lsqhvérﬁ@ncormounds and had
of around 0.7. The visualization nmedi umused was
a mxture of t he fO||0WI ng: 1. 1Qg- vanillin 2. 10 -
200k - 95% et hyl al cohol 4. 20 drops -
cid The sol ution was prepared by first
Preparaﬂioﬁsdﬂrﬁdathgl Big@irhéthplsillod PRINApaspyailiodrolah@@abthacrylate
followed by the addition of a m xture of 1001L et hyl
(SiIMAAZohol H SO, and acetic acid. TLC pl at es vvere d| pped

A tfg{éﬁ ‘n{é@k ‘S@@bﬂn‘L‘ BusPbttdr Mad éc@ﬁp;%ﬁ‘(ﬁh%’hﬁgn éﬁﬁg tube,

CE?(a plleHl

dacet at e/ hexanes m xt ur Wer e
and a tlmmrtobeu;gb ass charged withi9g gm (lma)le)adﬂydithlphlatklethmryh&’atMethacryhc

acid (1@%@% ;g)afl:lp bﬁé?&f@%@@f@%ﬁ@g 2% rpIe)r% Meﬁ?}% ‘and pt p-met oxypgeno? (4.65
g, about 0.037 mmole) were added to the system, which was then stirred while adding
glycidoxypropyl heptamethyltrisiloxane (2000 g, about 5.95 mole) to the flask. The total
MeHQ content was approximately 1000ppm by weight of the methacrylic acid used. The
reaction mixture was then heated to 90°C, and consumption of the epoxide was monitored by
TLC (details given below). When the reaction appeared complete by TLC, the mixture was
analyzed by gas chromatography. Heating was terminated when epoxide content was
<0.05% by GC/MS (conditions, column, and detector used are detailed below). The reaction
was typically complete after 15 hours at 90°C.

After the system had cooled to 50°C, it was diluted with 3200mL of hexanes, and
extracted with 4x3200mL of 0.5N aqueous NaOH, then with 2000mL of 0.5N aqueous
NaOH. The base treatments were followed up with three washes of 3200mL of 2.5%w/v
aqueous NaCl. The organics were then carefully separated from any other compounds, and

dried with 250g of sodium sulfate.

13



10

15

20

25

30

reaction mxture, and the third with both the starting
material and reaction m xture. C Method. The purity
wormsdetsey m ned by GC as follows. A 100 uL sanmptBUSL004/035883
the product of this Exanple was dispersed into 1nL
IPA The di spersed sanpl es were anal yzed use the
TLC ftrumsnt and conditions listed bel ow and the purity
mﬁ%‘ NP & he equation: P=100% Where: areaOf Si MAA peak

Thel RYAb PR sGlF 6 forethes régldtieh BRI Rlas R68YAtRH aR&@ISn hexanes. The
: Instrurrent GC-FED Carrier Gs: Helium Carrier Gas

epox1dq:>w@sst§@r least polapsf thesomporndsandsd #iRriohaigepd 0 Bhe gisyalization
medumb%c'%d Sm% Pn}g{)(lge'f:ﬁ) R0 41 fA)fO%ﬁ‘%t | on60 PSI Air Pressure: 3

oni z detector @280 C Inl et
. temogr-afdniltin 280 C Aut osanpl er wash sol vent: i sopropyl
2_ al cohel, 14Ee! M8, Restek RTX-5 30mx 0.25 nmx 1.0 u

3. (S%OQQ,QDe_rgsl% eh f/glgj,mt hyl pol ysil oxane) Injection
Vol ) split Tenperature Program Initial
4 enj'geq?rg ure: %@ %ean'p 10C/ mn Final Tenp: 325 C

The solution was prepared by first dissolving vanillin in 100 mL of ethyl alcolloi,
followed by the addition of a mixture of 100mL ethyl alcohol H,;SO,, and acetic acid.

TLC plates were dipped in the vanillin solution after developing them in the ethyl
acetate/hexanes mixture. They were then heated on the glass side using either a hot plate or
heat gun. Each plate was spotted three times, one with pure epoxide, one with only the

reaction mixture, and the third with both the starting material and reaction mixture.

GC Method.
The purity was determined by GC as follows. A 100 uL sample of the product of this
Example was dispersed into 1 mL IPA. The dispersed samples were analyzed use the

instrument and conditions listed below and the purity using the equation:

P=100% * (ASiMAAZ/Atotal) Where: ASiMAAZ = area of SIMAA2 peak

Aol = total peak area, excluding solvent related peaks

Instrument: GC-FID

Carrier Gas: Helium

Carrier Gas Pressure: 70 PSI

Total Flow: 75 mL/min

Septum purge: 3-5 mL/min

Hydrogen Pressure: 60 PSI

Air Pressure: 30 PSI

Detector: Flam e ionization detector @ 280°C
Inlet temperature: 280°C

Autosampler wash solvent: isopropyl alcohol

14
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Final time: 5 mn Equilibrate: 7 mn Exanple 2 Si MAA2
(44.54 g pale yellow liquid w strong odor), made

waewsndisey t o Exanple 1 was charged to an ext rBCT/USI004/035883
vessel (180m vessel), and supercritical carbon

Cotund] RAERIE 5205209 00T L UF RS 6o BEA o

pdysn‘?l’%?@&i al was assed through a pressure reduction
Injectiop,y g m%t%ﬁélbgﬁpé@ﬂor (a glass U-tube or a filter
Tempenatygg|Pyogrampr eci itate the extractabl es. The
anigiel peraperetugeidleii t ed the flask and passed through a
Rergy: FOC/mint egration of total volume. After a desired
&timed (et 38862r criti cal carbon di oxi de was passed
Pt wigike: tSheinext racti on vessel, the flask was renoved;
HeilreesPhenl evel was changed, and the procedure
repeated twice to collect three fractions fromthe
same initial charge. The yield and physi cal
dxemple2i on are detailed in Table 2, below The

SRURI A PSP R Rl U SR g o R B BB e 1
was chaMee@tdman Bufdctiyn Pegsel (1 SOkl i éclfamdsupdiclitidal 6irb¥l dlcXde was
(o)

(HPLC) (GC) (GPO) 1 30.92°69.2 87.9 90.5 96. 3
passed {hypugh thisivicesel fu retipd ofitipe. Gfhoyagh prgsist Pream eftgas ms

extracté)&jﬂfate%ail@'ag%e%%‘a&seﬁ%hr%ugl}a %re%élrg réé%'éﬁorp%lse into a collector (a

glass U-tube or a filter flask) to precipitate the extractables. The atmospheric gas exited the
flask and passed through a meter for integration of total volume. After a desired amount of
supercritical carbon dioxide was passed through the extraction vessel, the flask was
removed; the pressure level was changed, and the procedure repeated twice to collect three
fractions from the same initial charge. The yield and physical observation are detailed in
Table 2, below. The samples were analyzed via GC and GPC analysis and the results are

listed in table 2, below.

15



10

15

20

yellow liquid wstrong odor 3 1.98 96.6 17.6 12.3

Yel | ow, odorless |iquid,

w@b@an4as2d er | i ke appearance with a hint of
yel l ow. Conpared with the pale yell ow col or of

starting material,
col or.

vi scous The fraction 1 had a

| | BEIE/US2004/035883

the fraction 1 had nuch reduced
The yield of fraction 1 was about 70% and GC

purity was 90.5% conpared Vl'able&7. 6% GC purity of
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Exanpl e 3 The dried|hexane [sol ution of the| Sidvess from

Exanple 1 was filterded to rienove alll the spljudaviscous

sul fate, and then added to 800g of flash grade silica
.. The m xture was agjtated for three ho room

g@ﬁﬁf@?ﬁ%ﬂéiad éﬁieaff iwalteéﬁlée agRearangevyith 3 higt @11“ YFlérmﬁm

Compatd v%ﬁ?ﬁ&a;g ?eﬂd%@c@lbﬂéf‘ét%% g&mﬁdﬂ 160 flabtih Ofld mﬁ_a?reduced

trat s"concentrated o

a rotary evaporator at

color. 'The yelyl okfradimndesis dbup7bunt GO perityypascHl 5% iceingared w1th
0
87.6% {i e%‘lf’ﬁ% 2g§a£'t?rllgsm %Irlglt ﬂlae G %%}rfy wgshi%greZsSeé) §Jm b?%% of the

starting material to 96.3% in fraction 1. Fraction 2 also showed improved purity with much

dr2-3 npuer:lil@@,.

reduced epoxide residual. Fraction 3 was also analyzed by GC and GPC, which indicated

that the high molecular weight impurities were significantly enriched in the final fraction 3.
These results suggested that SFE technique selectively extracted SIMAA?2 and separated
from the high molecular impurity and colored impurity with reasonable good yield, e.g.,
92.1% for the combined fraction of 1 and 2. As a result, the HPLC purity of SIMAA2 was
increased from 85.2% to 87.9% in fraction 1 and 89.1% in fraction 2, much of increase due

to the removal of high molecular impurities.

Example 3
The dried hexane solution of the SIMAA from Example 1 was filtered to remove all

the sodium sulfate, and then added to 800g of flash grade silica gel. The mixture was

agitated for three hours at room temperature, and filtered over a fritted glass funnel to
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anount, and the material was >87% pure by C and about

85% pure by HPLC, with |less than 0.1% epoxi de present.
WE106/08482€ sl urry treatnment of the Si MAA2 pr ovPOBUSZH04/035883

HPLC purity of about 90% and residual epoxi de of about

separat@: t%a@lc@ Hony tHeBlicaE Phhe ﬁﬂﬁté)\ﬁ/%&ﬁtceﬁtfh\f&f%ﬂ Ofbtary

es significant 1nprovenents in Si MAA2 purity and
eVapor@Qt?téciQCoﬁ@ gwe tpdesifidpredegbound such as epoxi de.

PR R iAo et o R b e LR g i

amount; andthie ﬂﬂaﬁ%ﬂaﬁﬁ'a@SS’l% PusdPL GO dridi dbalit §9% plve By IPEC 2\%15111- fess
from Thar, Technologies, a flowrate of 150 gnmin
than 0. gﬂ’l\?ﬂ%&“@dﬂé%ﬁatl on of 5% and the conditions |ist ed

te-ﬂémeeslﬁ'n}r] tllagérr%\ﬂt otT ‘Jﬂg éfgﬁq I—ﬁ&@ 51[1@7 %BOI%%% and

ree cycl ohe separ ators conn ' Serr e
residuap apqxud/e of aleac 0. O‘SP/acCleaﬂy tled SCER eﬂﬂfer}ﬁmeﬁﬂﬁhelﬂ%hfp&ﬁﬁ@és

cl one was zed. via HPLC,, GC and, for the
SlgmﬁC@BHEﬁ’%PVSWFBtﬁ l%ﬁ?@?éﬁnwy S tepstion af tRepifgoRyIpound such as
epoxid§i | yl ated (TM5) Si MAA2. The results are shown in Table
3, below. Table 3 Zone P (bar) T( C) HPLC GC EPX (GO
TMBSI MAA 2 (GPC) Extractor 200 40 76.7 74.2 16.7 2.7

%%I oge 150 40 76.6 74.5 16.9 2.8 Sep.l Cylcone 100 40
6 16.3 2.7 Sep.2 Cyclone 70 40 76.5 72.2 18.9

2.7 The SIMAA2 made according to Example 1 was treated via supercritical fluid
extraction using carbon dioxide as the supercritical fluid, a SFE 2X5LF from Thar,
Technologies, a flow rate of 150 gm/min, a SIMAA?2 concentration of 5% and the conditions
listed in Table 3, below. The equipment had an extractor and three cyclone separators
connected in series. The purity of each fraction collected from each extractor and cyclone
was analyzed via HPLC, GC and for the concentration of starting epoxide and trimethyl
silylated (TMS) SiMAAZ2. The results are shown in Table 3, below.

Table 3
Zone P (bar) | T(°C) | HPLC GC EPX (GC) TMS-
SiMAA 2
(GPO)
Extractor 200 40 76.7 74.2 16.7 2.7
Cyclone 150 40 76.6 74.5 16.9 2.8
Sep.1
Cylcone 100 40 76.4 75.6 16.3 2.7
Sep.2
Cyclone 70 40 76.5 72.2 18.9 2.7
Sep 3
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Sep 17The purity for the starting material was 75.5
and 73.0 for HPLC and GC, respectively. The
wa@oeosemseat i ons of the epoxide and trinethyl sPtwUs10e4035883
Si MAA2 (TMSS MAA2 ) inpurities in the starting
Tat f il pERE ek fod s ifle T e WGSBS SLANEISN o BARE and
condi ti ons cient to provi Separation o
respectitily. pTImjctmlbelﬁtramams bBthieepoxiide amistanathyﬂrshlylaﬁedESquA@ (’EMS-
. S, re eated, except that the te ressur
SiM {oh G e SERCIDH EiREEL BRSPS R BwTRe
condltlo%%&e%s&ﬁélem to Eﬁﬁfl@éjéépﬁﬁétlgfl o€ Hehro iRE HoBitd RIFRNEAL.
from each step was anal yzed via HPLC, GC and for the
concentration of starting epoxide and TM5 Si MAA2 and
1S _sh in Table 4, below Table 4 TMSEPX Si MAA2
MWV Zone P(bar) T( C) HPLC GC GPC (GC) (GC) GC
GPC BHx 59,26 BopatB8; &c@l& tQatQhé—ﬁ: cPfurk-pRessdrk-pRofies for
1 100 35 6 91.1 92. 8 13 1.2 2 6.8 CS. 2 60 35
each of glge 201y veasg@nvd as d@wn ip Tblb@m belpvcs"rhespwsy 96earh fraction 3

removell ZE{O%n %a{h %t\ﬂé%/g% éa?yzgg?vu;r ﬁngf;ﬁf% d'_ﬁh]}en%&%n?f&h@%f starting

epoxider as{ERIS SIMXA2Bhé icdineanhrfableohdehiv.t he di ol ,
TM5- Si MAA2 and the high nol ecul ar wei ght |n'pur|ties in
the starting material were 42le41 2 and 12. 2%
respectively. Exanple 6 Exanple 4 was repeated, except
that approximately 300 of flash grade silica gel (60
angst romijpore [si ze;| 32-63| micran parti @MS-sijze) was
placed in a perforated nmetal baskReK aBiMAA2| Glycol | HMW

Zone |P(bar)|T(°C)|HPLC| GC GPC | (GO) (GO) GC GPC

Ext 130 | 60 | 69.8 | 85.7 68.0 | 0.15 0.96 1.82 31.6
CS.1 | 100 | 35 | 87.6 | 91.1 928 | 0.13 1.2 0.92 6.8
CS. 2 60 35 | 88.1 1 90.8 91.7 | 0.18 1.2 0.89 7.4
CS.3 45 35 [ 231} 883 87.8 2.5 1.23 0.89 8.2

The purity for the starting material was 84.7, 90.1 and 87 for HPLC, GC and GPC,
respectively. The concentrations of the diol, TMS-SiMAA2 and the high molecular weight

impurities in the starting material were 1.0, 1.2 and 12.2%, respectively.

Example 6

Example 4 was repeated, except that approximately 300 g of flash grade silica gel (60
angstrom pore size; 32-63 micron particle size) was placed in a perforated metal basket aﬁd
placed inside the extractor column and the temperature-pressure profiles for each of the
zones was varied as shown in Table 5, below. The purity of each fraction removed from

each step was analyzed via HPLC, GC for the concentrations of starting epoxide, trimethyl
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pl aced inside the extractor colum and the
tenperature-pressure profiles for each of the zones
wormswaseed as shown in Table 5, bel ow. The pupCT/ySmin4/035883
each fraction renoved fromeach step was anal yzed via
ilylatetinta A% §i QL SIOREPME hddt ABRc@hr RERhE {J20icE PPH ASult
slylarctiSitia 43, SiakD e 0o BEZht i Er ] Kults are

trimethyl 18silyl af ed . : ,
shown fi Gablerdl belowarTheaiugity fayghe steging Thaseniad suas84.7a06.1snd ’f for

i~ T bel.ow. e purity.for the.starti .
HPLC, (o B CP G geongin Rty o 41E offfchigior ot oyt Bisheshi sl
SIMAA®gdeR EiNEh sholebhRir GRAER Mapaditiens 1o stirlig dadrial were 1.0, 1.2 and

trimethyl silylated Si and the hi gh nol ecul ar
12.2%.iespgHtvelpuri ties in the starting material were 1.0,

1.2 and 12.2% respectivel Yo B’@? e 5 GPC EPX TMS- HWV

(GO) _Si MMA2 (GPQ) Zone P(bar} C) HPLC GC (&C) E 5
70 INA NA NA NA NA NA S 1 145 |p®2. sPX2 |197MSD. ogwwgg
1.9 CS. 2 Q 70 93/ 90.9 98.2 0.09 0. 12 A
2088 |6 08Ba) 477y REA.RY &2 |These i ?’?(@@I iz o)
TOVEU puta iy

|
{bar 1 i NAA AD PP P o
Etedr eh23s -t lie bl By pBdo Rombinl lof Nehe.
1.5

<J

oV

CSHi dh AdBecil a?Owej g3 shed2ed 172 hafidScll 2029 .

CSekfli cléft, |wi 76 theidB corfeht rdid ond.Mei|ng0.e2dyced.3by

CS.an |ordep ofl nagnituges Tres. use7of |sipldscd gebogreatby
enhances the renpval of the I MAAZ diol. EXanpl e 7/

Exanpl e 6 was repeated, except that the ' _
fhaysesoaditi ensged tosugrsaidy ohprowed pwity efthe IIMAAR withrsgmificant

e S HE TP AR LA DB AR SR

particuleflg Bfffciant, wath theifoyR@nirAiis@RaTE rslRRd B9 an 3 WE BoMindle. The

HPLC, GC : :
use of silica gel greatly enhances the removal of the SIMAA?2 diol.

Example 7

Example 6 was repeated, except that the temperature-pressure profiles for each of the
zones was varied as shown in Table 6, below and reduced amount of silica gel (100gram)
was used. The purity of each fraction removed from each step was analyzed via HPLC, GC
and for the concentration of starting epoxide, TMS SiMAAZ2, diol, and high molecular
weight species and is shown in Table 6, below. The purity for the starting material was 84.7,
87 and 87 for HPLC, GC and GPC, respectively. The concentrations of SIMAA2 diol,
trimethyl silylated SIMAA2 and the high molecular weight impurities in the starting material
were 0.99, 1.2 and 12.2, respectively.
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and for the concentration of starting epoxide, TM

Si MAA2, diol, and high nol ecul ar wei ght species and is
W@ badr44sm Tabl e 6, bel ow. The purity for the sPeEr/Ub10g4/035883

material was 84.7, 87 and 87 for HPLC, GC and GPC

respectively. The concentrations of Si MAA2 diol,

trinmethyl silylated Si MAA2 and the hi gh nol ecul ar

wei ght inpurities in the ‘b 6ing material were 0.99,

1.2-and 12.2 respectively.  19Table 6 TMSERX Si MAA2
d ykol HWMW Zohe P(Nkar) T( 0 HPLC C |cFBMSec) (&0 (|ao)
(GO Ext 16070 NA NA NA NA BEX NASiBAA2 | 168yced | HMW
Zof®. P(Bdr) ITER)SHPLC| 1.5 0. 6BC7| §GCY. | 2(G0) 40 §GGE 90(&PC)
EQ2. P 180l 174 0.%K V. HALS| NAS| 487 8 19R. 6940 0. [1INA

I 57 0.6/5. 5 EXanplle 8 EXanpl €6 was| repeated, except
CSt hat 156e| t 2orper88t3ul eSpilegsAsd pr Oflilles 3 eachs5Sdf [t h@s

Ccszonesoyas ¥@rieg s shew) bmaTabbg 7, bghow| Thez 7.8
CSPATTTY5 O] gGch T ACT HheR TEHRYEH § [ PNl €3CH STEPWAS | 55

dlld yLCU vi Ad G, oo Aalifu 17Ul IS CUITCTTI IaLIUII UI
starting epoxide and TMs-Si MAA2 and hi gh nol ecul ar
Example8 ght species is shown in Table 8, below. The purity
for the starting material was 84.6, 90.1 and 87 for
Hptaoplet wasderseted, pecsplibat ihe tgmperatarecyaesars prafiles far egeh of the
h
zones \99@&}%{&?&3 SsH{nﬁﬁ *f'gbl{a elgclmﬁ\g oy ér I Qﬁﬁ%ﬂ%&%m relalo_yl_e*éi %om
each steesfaeahalyeddyvia HHIIE GC NGRSt dvbéitrafioy ob ktatidd/epoxide and

TMS-SiMAA?2 and high molecular weight species is shown in Table 8, below. The purity
for the starting material was 84.6, 90.1 and 87 for HPLC, GC and GPC, respectively. The

concentrations of compound three and the high molecular weight impurities in the starting

material were 1.2 and 12.2, respectively.

Table 7

TMS-
EPX | SIMAA2 | Glycol | HMW
Zone | P(bar) |T(°C)| HPLC | GC | GPC | (GO) | (GO) GC GPC

Ext. 130 60 NA NA NA | NA NA NA NA
CS. 1 o5 40 none none | none | None! None none None
CS.2 80 40 90.2 89.3 95.8 | 0.12 1.8 0.72 3.7
CS.3 40 40 87.9 88.4 96.9 | 0.26 2 0.78 2.4

Example 9

Example 7 was repeated, except that the temperature-pressure profiles for each of the
zones was varied as shown in Table 8, below. The purity of each fraction removed from
each step was analyzed via HPLC, GC and for the concentration of starting epoxide and high
molecular weight species (HMW) and is shown in Table 8, below. The purity for the
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Zone P(bar) T( C HPLC GC GPC (GC) (GC) GC GPC Ext.
130 60 NA NA NA NA NA NA NA CS. 1 95 40 none none none
wolovs/oNsee none None CS. 2 80 40 90. 2 89. 3 95. BCODU&04/035883
1.8 0.72 3.7 CS. 3 40 40 87.9 88.4 96.9 0.26 2 0.78
. - tesl; h t he
staringnSelRATR €. F JoIBIRT ol HERE, CRPRA' G, RERERel) Mohe
concentt@sonsarfiepokids, temetiryl sihylTiad SEMA A2 SIMNA2Tdel andrthe kighf

ach fraction renpved fromeach st anal Vi a
molecufip el SREAMHE IR (ES SRR TAIOBH O 0 bl R Spox de
respectg,@g,_hi gh nol ecul ar wei ght species (HMN and is shown

in"Table 8, below. The purity for the 20starting
material was 84.7, 90 and 87 for HPLC, C and GPC,
respectively. The concentrrf}%isons of epoxide, trinmethyl
silylated Si MAA2, Si MAA2 dP§1° and the hi gh nol ecul ar

wei[ght Tjnpurifties ih the[starting mat gyl Wehea Qo]
1.2, 1.4 and [12. 2, 'espe:tively% 5 &

4,
. | ga*l 1'\’“%%\)\/
ZOIE,F;Z:P% A;ﬁ%gcoh-gﬂw-)n%eg '\Pé‘]%lr ) I( )le(;l i\ LA IE\f]_\\:( go( C
Q J

Exgy (5130 | A5 1 1 D D STUABA ST AGENTE R #5
csq 3 tog O.4° 3;9‘%&% 2.1 K- 9]
I9 U

1 1.4,95.6/ 0.,,1,<1. 4
65134 Exanp ".allljl W ',ﬁc?}lglcd, c‘(')él,ﬁhﬁspt 4
CS u?:i:.f%r e::séjﬁrle pr@?l les ~for va@h of |t kst
CS.3 45 40 91.4 | 914 | 95.6 0.1 1

4 0.51 3.4

Example 10
Example 7 was repeated, except that the temperature-pressure profiles for each of the

zones was varied as shown in Table 9, below. The purity of each fraction removed from
each step was analyzed via HPLC, GC and for the concentration of starting epoxide, TMS
SiMAA2, SIMAA?2 diol and high molecular weight species (HMW) and is shown in Table 9,
below. The purity for the starting material was 85, 90 and 87 for HPLC, GC and GPC,
respectively. The concentrations epoxide, TMS SIMAA2, SIMAA2 diol, and the high

molecular weight impurities in the starting material were 0.1, 1.2, 1.0 and 12.2, respectively.

Table 9

TMS [SiMAA 2
EPX |SIMAA| diol | HMW
Zone |P(bar)|T(°C)| HPLC | GC | GPC| (GC) | 2(GC) | (GC) | GPC

Ext 130 | 60 NA NA NA NA NA NA
CS. 1 92 40 89.2 90.8 | 944 0.1 141 0.58 5.2
CS.2 80 40 89.3 91 93.7 0.1 1.36 0.6 5.8

CS.3 45 40 91.1 98.8 97 0.2 1.78 0.61 24
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zones was varied as shown in Table 9, below The

purity of each fraction renoved from each step was
war@bypzeadd via HPLC, GC and for the concentr at i BeT/0§2004/035883

starting epoxide, TMS Si MAA2, Si MAA2 di ol and hi gh

nDIecuIar L e
1‘6%?% }gﬁ\é[g‘gﬂr I?Lﬁ—lj X §ch ell?gﬁ/\lt?(ge??tlxéﬁé 08‘ er a 1n;%§%%gntlcal
carbon @@x Rt 8 é}@factrﬂﬁl-fﬁedﬁﬁ aDld: cﬁﬁﬁéntfaesn eﬁ ﬂie\tﬁdﬂy}ndﬁ@ molecular
concentrations epoxide, TVM5 Si MAA2 di ol ,

and
weight eqmparicgls WP absaireducggi Brnibis Grample, Fl@ssepﬁa%%wgldg%o@ﬁ nge not

s BT Gl oot ot B P B SEPSoEl

C) HPLC GC GPC,(GC) 2(CC) (GO GPC Ext 130 60 NA NA NA
NA NA NA CS. 1 92 40 89.2 90.8 94.4 0.1 1.41 0.58 5.2
CS. 2 80 40 89.3 91 93.7 0.1 1.36 0.6 5.8 CS. 3 45 40
91.1 98.8 97 0.2 1.78 0.61 2.4 21An increase in Si MAA2
purity is achieved under these conditions using
supercritical carbon dioxide as the extraction nedi um
The concentration of the diol and hi gh nol ecul ar

wei ght conponents were al so reduced. In this exanple,
the separation conditions were not sufficient for
reduci ng the concentrations of starting epoxide or TMS
Si MAA2. 22W CLAIM 1. A process conprising the steps of
contacting at |east one silicone containing conmpound
with a supercritical fluid having a density of between
about 0.2 and about 1 g/m, decreasing said density so
that two phases are forned a first phase conprising
said at | east one silicone containing conmpound and a
second phase conprising at |east one inpurity and
separating said second phase fromsaid first phase.
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2. The process of claim1 wherein said supercritica
fluid is selected fromthe group consisting of carbon
walc@giodss?9 et hane, et hyl ene, propane, propyl enePCT/US2004/035883
chlorotrifluoromethane and m xtures thereof. 3. The
WE cLREESS of claim1 wherein the supercritical fluid
conprises carbon dioxide. 4. The process of claim1l
wherein the supercritical fluid hasa densityof between
about 0.4 and apout 0.8 %/ni. 5. The process of claim
1. hBrosess coRBTiEBRBAT TP ISPRIBCEAIFasaneliqoag spnipipine
[
compo G adupirtTiog? LARRAN AUDFOPP bR AGUENED 2 kL L g/l
decreasiensiid gerisity st éhat iwes phaseagre for@ed Brferstphasesunpising saidmtieast

...Wherein.the densit f the ercritical flujd in th
one silifpriagontyipigg cQmRgRRd ik jusesendt PG R KBt ek Gt pglty and
separat@gHhiddotd$hade Beht idfirst Passupercritical fluid in the
second stage is between about 0. g/m and about 0.4

g/ rlibe procevhel Qaiot bsdersin saidsupenritigal fiud iscsshastedrang thergroup
. .l east one additi ' . nhe
consisy B33 g IR GRS BRIRL ORI RBEnE sy FRLREfan

and miki@astihérbsfee st ages and the density of the
supercritical fluid in the first_sgage IS between = |
abdie rooessapirlaiblitvhgrem e siperemicatidid;coppaises ¢gbon dioxide.
u L yi 308 J
ST SR o R L) oy e oo
0.4 andtdbeus@feymtitical fluid in a third stage is between

boyt 0.1 g/ .an bout ,0.3 g/m. 9. The. process, of
3 e reoqano Gt haet nerpnieBeghiomriBtd IRt plagpees o
first stdg@éhd a9RE stRE whteeifl efedchdityodf shidesupsBatiedl iffuiillowérthsh the
I'n the first stage is between about 0.5 and about 0.7

densitygn the firsh#agiensi ty of the supercritical fluid in the

é,e ﬁlﬁx%dptr?:ée%ggf 515’1{1{/) § g&%ﬁ%f h &113 %léltlsit '0:% ﬂ% %‘perﬁﬁgfak}ﬁ%& glofhg first

€ densi e supercritic

first stalghiid bet®eagsbous 0deidaboutdi® ginl @nd helRpbifg ohe saippsritical fluid
0. 35 S%/m, and the density of the supercritical fluid

in the spepng sfaggis hetwearyabqu Odey/nband ahswtit-4@mlg/ i and about
8 %‘I&lﬂ%cess of claim 5 further comprising at least one additional contacting stage.

8. The process of claim 5 wherein the contacting step comprises at least three stages
and the density of the supercritical fluid in the first stage is between about 0.5 and about 0.7
g/ml, the density of the supercritical fluid in the second stage is between about 0.3 g/ml and
about 0.5 g/ml and the density of the supercritical fluid in a third stage is between about 0.1
g/ml and about 0.3 g/ml.

9. The process of claim 5 wherein the contacting step comprises at least four stages
and the density of the supercritical fluid in the first stage is between about 0.5 and about 0.7
g/ml, the density of the supercritical fluid in the second stage is between about 0.3 g/ml and
about 0.5 g/ml, the density of the supercritical fluid in a third stage is between about 0.15
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10. The process of claim1 wherein said contacting
step i s conducted under conditions conprising
w@e@sswmses from about 1,000 psi to about 5, 000PEEUSENH035883
tenperatures greater than about . 11. The process of
I ]
g/ml an& er COS\AQS}I%E tﬁgh&sﬁ Qf ﬁlgs pﬁ@g@%%gélh 1ﬁ%'}gnggut g%e 18 00

bdmwmpﬂknﬁoIQQQMhnad&ﬁ@OBgymhnd t enper at ures between about
31 and about 80C. 12. The ocess of cJaln% Qﬁereln
s &

{BreThg piocessf el di Wisign s8if5eTAEENg Yersis|car YR t he
conditlcgn%gp%ﬁ%&ﬂﬁ p?és'sﬁ}gf AbmSbbhCONE) S9N Mdik Y0 BHOAR tém er%tures

prepol yners and mXxtures thereof. 13.
5  greater fhaa@bew® 3APCcl ai m 12 wherein the silicone containing

conmpound conprij ses at |.east one neriza Ie rou
n?hmro&?%@égkalrafl regpiphsaid %@F@W dfihis CoRausHs

Condltl(%:% :&huﬁl:pglgﬂg pg%gﬁlgE Fom %oﬁtt (% b(%aﬁstl t(9 %u@ @@%Elsanﬁ ten%eramres

betweerbabout BB and aboft (. - 8- - R6 7 R5 R4 R4 RL I
\{\Azqe{‘k?el pr)]rocess o? clgigl i Qv grelenrthéJ selilg\c/?neencogta?nqgg §c>5mpounds is selected
10  from the group consisting of silicone containing monomers, macromers, prepolymers and
mixtures thereof.
13. The process of claim 12 wherein the silicone containing compound comprises at
least one polymerizable group.
14. The process of claim 12 wherein the of silicone containing monomers is at least

15 one monomers of Formulae I and 11

R R?
| |
R—R®-C—R®—gj-R®
R
I
¥R RR
R7—R6-cl;—R8—§i—[o§i]n—R8-c|:—R6-R7
20 R® R R R’
1I

wherein:
n is an integer between 3 and 35,

25  R!is hydrogen, C;.¢alkyl;
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Rl is hydrogen, C ~alkyl; 24R ,R3, and R4, are
i ndependently, C _ alkyl, triC - alkylsiloxy, phenyl,
woaphoimgkg substituted C - al kyl, substituted pirEengtop4/035883
or substituted naphthyl where the al kyl substitutents
253 are,sele gne.
R°,R°, angﬁisr g e. 1%%6%‘3?&%?@ &al@t% § ]ﬂ?lgﬁ%[ys gﬂ%%{]/,:heap%{hgff‘ Rubstituted
Cr.salkql] dodxsytutedphegyl, bnadubgftﬁlted hyplrth)ydyl car boxyl ,
~al kyl car bon and for% ﬁd where the aronatic
esteds

|

sisrstthe alkalsuostifuientsare GOBH &Y @PIW@ ﬁ@r?éé‘?esgfalﬂp
f

g&%é%g%ﬁ’c‘?%%@k%ﬁ ﬁocle ol 15%’,?%%?9 e }&1og’éh karoxyl,

aéﬁykﬁa@baﬂgﬂcaab@yfmd@hnyﬂ,?amct hydroxyl an aI kyI

roup, cont ai_ni e r OX oups
i Ring Grop e e e g oSt YignEoe o TG BRoryBeps bigHg grouwn
BorshstiAB o'f@tl ?Q%x;@ﬁrb@ré}oloC {I-f,Qt@kyl R‘J&E@(‘bﬂ? la¥nide t}ﬁlo%gn adroxyl,
nore preferab - are i ndependent |y
Q@b@@tle@] éaﬂlmhanOIB{lkI}dfoﬁavh ng up to car bon at oms and
vi,n on at suh wth at
s h3f ’é’l acl)ln‘%‘zk ] a“fppcfou%u}m na °fgl}1§ru%6,y“ g} O%%%al ent
(CHz(cngt?gycpgnmlrl ivdeRdn y@s te iq)rﬁalrabgm aiZQIXEs alffntéger af 1 to 100,
nmonoval ent group that can undgr_free radical and/or

preferably?; te 99y amrﬁ ?aaffr‘rewya.qdo E&ipri % P igeregd 9@%@#%&4 from H,
oyl bE5PS 30 CuBor 8 B aURHREIRE) 20 DitplfPalohsibstgcd with
at leastiose hyldr fimetionaRgro®B, and R4, are independently sel ected

t he rou .consi st j naCt:’\alkyl and triC

R® lsa%’é{f‘%‘i YK %nggp B OH or - CH CHOHCH OH,

Tisa ﬁ@nb%léht |tﬁ£ttcaﬁ:un@érlfbéle ’racﬁ@dl k}d/8X¥nic polymerization and
G -6al k ox C| 6al kyl , phenyl ene, naphthal ene,

comprigipg hp to kg far @ia‘femskoxycarbonyl am de, carboxy, C

carbon car ea koxy, substituted
R®isa @R EGRBipueREl Pe%b%fgwky{oa&y, subst! t ut eq
15. The process of clalm 14 wherein R' is hydrogen; R*R’, and R, are

independently selected from the group consisting of C.salkyl and triCy.salkylsiloxy;

R’ is hydroxyl, -CH,OH or -CH,CHOHCH,OH,

R% is a divalent Cisalkyl, Cyealkyloxy, C;salkyloxyCi salkyl, phenylene,
naphthalene, C;.j;cycloalkyl, Cysalkoxycarbonyl, amide, carboxy, C;.salkylcarbonyl,
carbonyl, Cy.salkoxy, substituted C,galkyl, substituted C,.salkyloxy, substituted
Ci.salkyloxyC;_galkyl, substituted phenylene, substituted naphthalene, substituted
Ci.1z2cycloalkyl, where the substituents are selected from one or more members of the group
consisting of Cy.salkoxycarbonyl, C;.¢alkyl, C;.¢alkoxy, amide, halogen, hydroxyl, carboxyl,
C,.¢alkylcarbonyl and formyl;

R’ comprises a free radical reactive group selected from the group consisting of

acrylate, styryl, vinyl, vinyl ether, itaconate group, C;.salkylacrylate, acrylamide,
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- al kyl oxyC al kyl, substituted phenyl ene, substituted
napht hal ene, substituted C cycl oal kyl, where the

waenishigseent s are sel ected from one or nore nmePOEUS2004/035883
t he group consisting of C al koxycarbonyl, C ~alkyl, C

| KOXV. A : e I I
Crallfis Fiiad K- ORI i R0 KB s Tohnyl,
Cz-ualkléﬁyaﬁzltﬁhﬂeylgh@a]@,ﬁ]ﬂhérgm_ IxeTiylﬂi.@aﬂcylhe gr oup consisting of
acrylate, styryl, vinyl, vinyl ether, jtaconate group,
Rgls_léﬂeﬁ@fi)f{ oxp tie %%‘}R/?Oé’ﬁ’isa%g, O%E‘g? laﬁéh%‘/ﬁé}oh@ié}’logy’
y v L]- 1 y 9 d ]
CralefS I PO B 0 S ptony, it
5  carboxyalCkgalkylpirboyylGiarBaiyk yd1;salR8x Y, substitged Egsdlkydnsubligtutpdoup

onsi sti.n dival e Nal . nal kyl o
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OR OR where n 1-50 and R is independently sel ected
wo c@siokHsand pol yneri zabl e unsat urated group, W¢TUS1004/035883
| east one R is a polynerizable group, and at |east one
Ris H 17. The process of clai mwherein said silicone
d:ont ai ni ng conpound CZM ses Si(CHa) i-CH3 Si(CH)
8. The process of clal wherein the silicone

ont W\IS/ sel ected fromthe group
cdAsi st ng & macto l\prepol ymers and mi xtures
t here 0 19 The pr (@ess of claim19 wherein the
silicqne Hi ng lconpound conprises at | east one

silicone contnai ni ngEcrylic star copol yner or
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where n = 1-50 and R is independently selected from H and polymerizable unsaturated
group, with at least one R is a polymerizable group, and at least one R is H.

17. The process of claim 15 wherein said silicone containing compound

10 comprises

18. The process of claim 12 wherein the silicone containing compound is selected

15  from the group consisting of macromer, prepolymers and mixtures thereof.

19. The process of claim 19 wherein the silicone containing compound comprises at

least one silicone containing acrylic star copolymer or macromer.
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