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perneabi | iTy To oxygen. ese conpounds nust be free o undesi rabl e
inmpurities to insure that suitable nedical devices, and particularly

opht hal g } smwl roduced. Typically the silicone containing
conpoun(r?sIEIéPg??%gl ude ﬁ?ggti ve groups which are polynerizable via free
radi cal pol yrithe peeatrit inventlérereatdsrie procesdescfat the iperdfidative ofjsiieoms cataningnpl i cat e
traditional puyification techpiques, such as distillation, 15 requiring
cont Pol S§fPP Sdfasst‘lp?rlcé‘ﬁlic?}rff‘{“g??g%?té‘?’{]re, to avoid gellation. In the case of
hi gh nol ecul ar wei ght silicone-containing conmpounds, e.g., nolecular

wei ghts great than about 1000 Dalton, distillation is not possible due to

t he ext rRASKEROGND 0 THRINVENTIONof the silicone contai ning conpounds.
Accordi ngly, there.remains. a.ne i . dclrent. i fication
process for S\I} % lécocggr? arni @gc%glgh%%&suﬁ ‘ée?fogjﬂ)é @W%g ﬁ%ﬁr‘f‘ﬁgfg | ON The

present prodirtbn 6Mméditat dedcdspsueh ps opttirdmivaiepicesind pattiealaslycgodt cohtactont act i ng at

| east one sjlicone containi {21%1 conpound Wi th a supercri tig_al fluid having a
densi® y leases,baviedmproyse pergsabiliftg oxperm: Thets ompeundgarystbsimeiofsai d density so

that twqRBasek iﬁgﬁ»‘ﬁﬁéa hORRurR that kSitabRn @GS EoVie ggaﬂﬂuﬁﬁ&@pmﬂh@@st one

silicone contalnihg compound and a second phase nprising at |east one
i mpur i t ydesiisds maybe profwngds Aypicalbcbea siliptnesentaining comipdurndsradso iptadse. WO

20751 ondafhxp et PR iR bl gl e i, 1

reactive groups can complicate traditional purification techniques, such as distillation,

15  requiring control of the distillation temperature to avoid gellation. In the case of high
molecular weight silicone-containing compounds, e.g., molecular weights great than about
1000 Dalton, distillation is not possible due to the extremely high boiling points of the
silicone containing compounds. Accordingly, there remains a need in the art for an efficient
purification process for silicone containing compounds.

20
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

25  phase comprising said at least one silicone containing compound and a second phase

comprising at Jeast 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. 5 Exanples of these devices include but are not limted to
catheters, inplants, stents, and ophthal m c devices such as intraocul ar

| enses and contact | enses. The preferred biomedi cal devices are ophthal mc
devi ces, parVPeW4#8% cont act | enses, nost particularly dﬁﬂW&@W“W s  made
fromsilicone hydrogels. As used hereln the terns "l ens" and "ophthal mc
device" refer to devices that reside 10 in or on the eye. These devices can
provi de optical are, drug delivery, diagnostic

function Tﬁﬁﬁgﬁ%fﬁgqgﬁﬁgﬁﬁg nt or effect or a conbination of these
properties. Tt&% uE&fH@rélﬁ NS“Hibiabdiehe dehbl” id ﬁlyrmcw tHat fs%@mg&dﬁefb& uéed et

| enses, hard contact |enses, intraocular | enses, over | enses, ocul ar

i nserts, eihet inpt oruakmmatian tissueyer finidandnseferahlyt mrtlehwnambmmr fluids a

conp r, n er age

nol ecul aﬁ%@pgﬁ?ftglgsea%#&?é‘ lsuggt%}% g@d%ﬂ%g t(fg%é&erg 1&% reasure Vi a gel
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i nclude diners and in sone cases ol goners i ncl udi ollgpners made from
more t hafeYiAes argepidhalmicdsyifes, Particalagly caniatt linsese mos coniag 1ensgy ocess

for the pidkefRlofAd lmgaeg ¢§@chone containing 20 conpounds via supercritica
fluid extraction SCFE is a process by which a gas is heated,

under pressurés uemt lnelrelnt thbwmé‘bn and “ephﬂlﬁlm iceY rafef.to %h‘ecqséhaﬁresm which a
gas ,Qpec er L Rl ove the
crltﬁgalgg§§m?m§§2 'g%%%?gﬁ% |cabg?1 hgggkgg%ﬁﬁgﬁgﬁﬁkggﬁg?ﬁ??@? to those
of gases dmgdosﬁe Henctioralitg iontbsatetit en}imqmm or efﬂ%lotaomdmhmmﬁion rof thesehi gh
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medi a. WREPCBisEr g CIESHBC B??S%%E’ﬁlm ]é‘& %1“’ s? @‘ﬁ;ﬁeé’ls %‘fi‘?ﬁpr essure
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non- reactlve vistused haseinithe teom Emenemer” i axpmenonpdeontaining at ksasteng i f i ed and have
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measure via gel permeation chromatography refractive index detection. Thus, monomers
include dimers and in some cases oligomers, including oligomers made from more than one
monomeric unit.
The present invention relates to a process for the purification of silicone containing
20  compounds via supercritical fluid extraction (“SCFE”). SCFE is a process by which a gas is
heated, under pressure, until it becomes a supercritical 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
25  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



silicone containing conpound. Exanpl es include carbon dioxide, ethane,

et hyl ene, propane, propylene, chlorotrifluoronethane, m xtures thereof, and
the like. Carbon dioxide is a preferred supercritical fluid because it has
alowcritical point (31C at 73.8 bar), is generally non-reactive with the
si |'i cone- coMt Q2P ¥onpounds, non-f1 anmabl e and envi r onRSHE2P408588 1 ni gn.
It has been found that supercritical fluids having densities between about
0.2 and silibenetcoitafying conpyonhdr Ekhmpleeinviedacatmmdiofid®) ethade, athylene,prépagé,n , and
nore preferapl et ween abqut 0.4 and abqut 0, 8.9/ .be used to purify
sili conep{f’Ba]Fﬁ ’r‘fgﬁé"tﬂﬁﬁ‘b@m‘? .e’ﬂéw?glbﬂ?éfmﬁhﬂlgec&%@m?ﬂge Blesent

I nventio re?@%ﬁ:d@ﬁpé%&mﬂd?ﬂﬁﬂ HelBarR8 &t hiid £RWHritERIoiR'(31°C a’t%.@lﬂagli@géneﬂl@ps or
zones, dependi ng upon the nunber of inpurities to be renoved and theé

sol ubi | i hyn-pactiveevith thesilicohe-contpining cpmpounds,qonyflamsehbl coandlepvisornentably

cont ai ni %Bcorrpound. Where there are a nunber of inpurities to be renoved,
or the s & ity paranmeters of the inpurities are simlar to the

sol ubility papaEebshFosrd thhesupbictitieal uidstvihdddhsitionbeawedn abse L add on st eps,
having different tenperature-pressure profiles (separation _profiles) may 15

benef i ci 8pquy 1igéml, grederalply betnesngpeut 0j2and ghout Qoefmrand more pusfeprbly between

separati C ] N1 th'rglsi he first
st age cogn%bru??gsﬁgagge{ﬁ)sbi'gt gﬁbl?t? é%%@&%‘ggﬁmgﬁg&g 7 g/"ﬁ{“ban 'aﬁ}géensi ty of
0.1 g/ m stparaion procBssdfgliepresant inventacuaybesondyetedAn pnastegber zoné or iaddi t i onal
sepatation.profiles may he included. Additiqnal enbodi nents |nclude

o bobls i ATIHIEfighe & G SeniGe SPEE e Arpbs et P es o veigmorsd B9 dfihei
ranges f gslubilifcpestetediof theVidipufitiés asdOmpatsd &y the SilicGirahmininytopipelind. es are
shown in _Table 1, below, # sep. profiles 1% profile 2" profile 3 profile 4
profile Vihene thers age a number of ingpprities fo be removed, or thegolybgityypaargetgrsnfthe; - 0. 3 - - -
4 0.5-0. ?urﬁi A5 QUSRI ' f the

speci fi cgr{l on e?a%s%gﬁ%ittgiﬂgbﬁsg)@u Ilit?ﬁ%aa;r%{esw ta%%lléédfﬁg’rlﬁaggfre%gﬁésg?oxi de will be
descr i bedepatitionsteps, having diffdrergkémhperaturetpnessare tprofiléd (separcatign prdiléshatay ot her 3

15 beneficially be used. For example, in one embodiment a two profile separation process may

be used where the supercritical fluid in the first stage comprises a density between about 0.5
and 0.7 g/ml and a density of 0.1 g/ml to about 0.3 g/ml in the second stage. Any number of
additional separation profiles may be included. Additional embodiments include processing
comprising 3 or more separation profiles. Specific density ranges for processes with various

20  numbers of separation profiles are shown in Table 1, below.

# sep. profiles | 1% profile | 2™ profile 3" profile 4" profile
1 0.2-0.8 -- - -

2 0.4-0.8 0.1-04 - —

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



WD 2005/ 044829 PCT/ US2004/ 035883 supercritical fluids can be used solely or
as a co-extracting fluids. The critical points for other supercritical
fluids are known in the art. For the extractions of the present invention
usi ng carbon dioxide, the desired densities may be achieved by usin
critical par¥P2P8P482%c| ude pressures from about 1,000 5 Pﬁ?ﬂ%%""@% 5, 000
psi and tenperatures greater than about 31C, preferably from about 2,000

psi to af@etcridicAl0fuipseandiechst@siely at by £co-betavtire flvito Thedtitieslponitofot 80C.

Sui tabl e SCFE extractiqon egké}ugrrent is comrercially avail able from Thar,

Technol o}fPEEsuPSEeidig "64”_5 Y Fofhe &t vent and the silicone-containing
conpound can gy thE efrRYioh SMthepRSSH i eRibTABInE thdoh BRxAMK! hadkdiRa vessel . The
amount of extraction and t%/pe_of 10 inpurities renoved nay be controlled by
cont r ol | dergitidsandy bpvachisved byasing,¢riticnl pazarpeters insbide pesisspses froms @b d1008t i on of

silicpone caontaini (of0) nd which is treated orpi di.a i he

ot r ot ohei B et 03B SEneotuichsesu 1B a8 1 C e BE 4 out Pogd
eX”aCt'ﬁtéﬁﬁ 'sooo;iéi ARk ApErh Qs tRivREn Qhoud YPEEEaHohi 8L, f I Ui d i ncl ude those
greater an abouf 50 g/mn and preferably fromabout I00 to about 350

g/ mi n. Appr opSuittde SCEW exmaationfequipmgnt ip pasnmerofally Svalablefrom Thay, maybe readily
cal cul ated ,by.those, of skill in the art.. The.concentration of sili,cone

Sont ai ni TG URIRETSRHPE AL Pirarfing lrRLand hy Hlicqng captaintiy cdppdhmdfem e

gener al | fedie Nigk Presfipe purhpSinth thb@kifraction véss¢lh Théamaoht pf eftekcibl andypoofabout 7
wei ght % based, upon the wej ght Oﬁ%fi i con?, cont ai ni ng conpound, and t he

supet@r i ippymties remaved Mgy hc-copfrolled by cqnﬁo}lﬁg.ﬂgr O‘Waitq’.“ 1 eaEpctios “®hat the use
of | owersdihon f}&fc@ﬁrd’%ﬂ o@kihi@é]ﬁe?c@nﬁﬁﬁﬁgaé&ﬁp%hd)ﬂﬁicﬁﬁs t?éaiédcﬁiﬁsmﬁ%hﬁﬁﬁ'iﬂg
conpounds which are higher than the ranges specified abovq, and that | ower
concent r duei extractonyesatl] prassurapndriehperatureanssd, Faha b diterisize extrachipevesse), t he
desired a t 40f extraction. Sili.cone,containing co ds_whi ch may be
pur |1 1 eco o A6 rERL AR e B BR i B T AR i i

cont ai ni prfemBIGTTRITS abdii ¢ 00 ERdtdUBRBY Fine) OAppisyriite fldw tataaTer etfuipiiumt 8f ni ng
conmpounds _whi ch al so conprise at | east one._polynerizable group and

part ieul abyey siges ‘F‘g’é)é@? regdidy sal@dated by these ofski} rﬂi‘ezaéb! e group can be difficult
to adequat el y Tl hhdentrionB e flcoRB ot ainiRY borfifdint A 1Y inidihdel Gito BYe G E-

extraction is generally between about 1 and about 10 weight % and preferably 3 to about 7

weight% based upon the weight of silicone containing compound and the supercritical fluid.
Those of skill in the art will appreciate that the use of lower flow rates may allow

20 conéentrations of silicone containing compounds which are higher than the ranges specified
above, and that lower concentrations may allow higher flow rates, while still achieving the
desired amount of extraction.

Silicone containing compounds which may be purified by the process of the present

invention include silicone containing monomers, macromers and prepolymers. Silicone

25 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 II
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Exanpl es of silicone containing nononmers include nononers of Fornulae | and
Il 4 WO 2005/ 044829 PCT/ US2004/035883 Rt R2 1 | R7-R6-C-R8-Si-R3 RS R4 |
RRRR RR RS R/I-RCGRB-Si-[CSi]~ RB-CRB-RT RS RAiI R 511 wherein: nis
an integer between 3 and 35, and preferably between 4 and 25; R is

hydr ogen, CW®2008/94482910 R2, R3, and R4, are independent| y POTIUSGKI0$3883

trid _6alltylsiloxy, phenyl, naphthyl, substituted 4 _6alkyl, substituted
phenyl, or substituted naphthyl vvherepgt he ﬂzkyl substitutents are sel ected
fromone or nore nenbers of the group  cons sting of Cl-6al koxycarbonyl,

G _bal kyl, Cl1.6al koxy, amide, Ré-l-—d@etc—ﬁyd-rijﬂl’, car boxyl ,

Cl. 6al kyl car bonyl and fornyl, and 15 Mher e ke aromatic substitutents are
sel ected fromone or nore nenbers of the group consisting of

Cy6al koxycar bonyl, Cl-6al kyl, C.6al koxy, am de, hal ogen, hydroxyl,

car boxyl, Cl _bal kyl carbonyl and formyl; R5 is hydroxyl, an al kyl group
contai ni ng one or nore hydroxyl groups; or (CH2(CROR10)yO ")-R' wherein y
is 1to b, preferably 1 to 3, xq 1S aginteger oﬁsl to 100, 20 preferably 2
to 90 and nore prefer abl¥ 10 t'p 25; - © _are independently sel ected

fromH alkyl having uR’toRAQ cmPbosi-q0BIR-RAdC IR having up to 10
carbon atons substituted with lR@.t Ielgﬁt %qe po}I&{ functional group,

5 I

wherein:
n is an integer between 3 and 35, and preferably between 4 and 25;
R' is hydrogen, C;.salkyl;

10 R R® and RY, are independently, C,.calkyl, triC,alkylsiloxy, phenyl, naphthyl, substituted

C,-salkyl, substituted phenyl, or substituted naphthyl
where the alkyl substitutents are selected from one or more members of the group
consisting of C,salkoxycarbonyl, Cl.éaikyl, Ci.salkoxy, amide, halogen, hydroxyl,
carboxyl, C;.salkylcarbonyl and formyl, and

15 where the aromatic substitutents are selected from one or more members of the group

consisting of C;.¢alkoxycarbonyl, C;.salkyl, C,.salkoxy, amide, halogen, hydroxyl,
carboxyl, Cy.salkylcarbonyl and formyl;
R® is hydroxyl, an alkyl group containing one or more hydroxyl groups; or
(CH2(CR°R'®),0),)-R"! wherein y is 1 to 5, preferably 1 to 3, x is an integer of 1 to 100,

20  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,

R® 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

25  comprising up to 20 carbon atoms;



R6 is a divalent group conprising up to 20 carbon atons; R7 is a nonoval ent
group that can under free radical and/or ionic polynerization and 25
conprising up to 20 carbon atons; 5 WD 2005/ 044829 PCT/ US2004/ 035883 R8 is
a dival ent oup conprising up to 20 carbon atons. Reaction m xtures of the
pr esent invgﬁ@ﬂwﬁﬂﬁﬂv i ncl ude nore than one hydroxyl - fuREITUSAYMO3EEE
silicone containing nononer. For nonofunctional hydroxyl functionalized

silicone contn?ﬁianﬂvmoyeﬁp&di@pnsﬁguqueorcadoﬁatoﬁﬁ hydr ogen, and the
preferred R2, R3, and R4, are Cl-6alkyl and f{ri Cl-6al kylSIlO}}J\;‘é nost

preferred net R%Ch%@l’ﬁﬂeﬁ@f WI%?%%B&?VC“F’SPWP%G?‘F’GH&W Bisgone Xcti onal or
hi gher) ﬁ%%a'h%ﬂ@ Sht¥infRMédodier et hyl eni cal |y unsat urat ed

pol ymeri zabl e groups an nore preferably conprise an acrylate, a styryl, a
Cl 6a| kyl acr qurtmqnoﬁamtlynaalrkwd@xytﬂsﬁdidnylu@drsyﬂcm @atalmng/mnyd)madhfam

yI a C2-12al ken 10 .C2 ke 2a| kenyl napht hyl ,
or 6aP'i?gW[ﬁ':é?1§1¥ F“ﬁ/ﬁhe pﬁ?%‘ﬁ%a% oﬁR%re 6%& - CH2COH or
- CH2 CHOH@HE2, Gltkyrsd1 64y, hx\odtr;ﬁ&ﬁehe@meﬂgd mmtnd&fyﬁlexy €Fbr ﬂdlﬁﬁm&@éxﬂr red R6 is a
di vaI ent Cl- Ga?, Cl 6al kyl oxy, 6al kyl oxyd - 6al kyl , phenyl ene,

napht hal (ifnctigna qrcfp {ﬂ md@enéa}twcﬁeyw% Vienically; wnsaturatgdhoxy, 15

Cl. 6al ky tituted
Cl. 6al ky‘)@?{/n? H%hebgseésﬁ%gﬁh%i%al Kk Flgg%/ﬁ %%Mé{é ?&E&%I tg gjtl mﬁiﬂeﬁ ene,
subst | t u@@dlmmﬂnmllad@rybum N—unﬂ&ﬁcta@, NJ:meML k§d-paligryl.e t he

b t I d.fr h I sti
of b GalRoRyERBEYE Ceerionr Rttt oA R G el oot Fyar oxyl o
car boxyl ClThieréseear aalydrexy, 0,0 or -CHECHOHUH, OFRith HyarskeTeaf R6 | S 2

dival ent nmethyl 20 (methylene). The preferred R7 conprises a free radical
react i vemgstaupterredich as an acrylate, a styryl, vinyl, vinyl ether,

| asonate 9ot pRefafe A et pgbasG Bl o apay o oo,
C2. 12al kphstiyteapittaphthalens, Ci.12cycloalkyl, C;. 5a1koxycarbonyl amide, carboxy,

15  Ci.ealkylcarbonyl, carbonyl, C,.¢alkoxy, substituted C.salkyl, substituted C;¢alkyloxy,
substituted C;.¢alkyloxyCi.salkyl, substituted phenylene, substituted naphthalene, substituted
Ci.1zcycloalkyl, where the substituents are selected from one or more members of the group
consisting of C,.salkoxycarbonyl, C,.salkyl, Ci.¢alkoxy, amide, halogen, hydroxyl, carboxyl,
C.¢alkylcarbonyl and formyl. The particularly preferred R® is a divalent methyl

20  (methylene).

The preferred R comprises a free radical reactive group, such as an acrylate, a styryl,
vinyl, vinyl ether, itaconate group, a Cy.¢alkylacrylate, acrylamide, C,_salkylacrylamide, N-
vinyllactam, N-vinylamide, , C,.12alkenyl, Cy.12alkenylphenyl, Cs.i2alkenylnaphthyl, or
C,.¢alkenylphenylC,_galkyl or a cationic reactive group such as vinyl ether or epoxide

25  groups. The particulary preferred R’ is methacrylate.

The preferred R®isis a divalent Ciealkyl, C,alkyloxy, C;-salkyloxyCi.salkyl,
phenylene, naphthalene, Cj.i1acycloalkyl, C;.¢alkoxycarbonyl, amide, carboxy,
Ci.¢alkylcarbonyl, carbonyl, C;.¢alkoxy, substituted C,_galkyl, substituted C,salkyloxy,
substituted C;.¢alkyloxyCi.salkyl, substituted phenylene, substituted naphthalene, substituted
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C2. 6al kenyl phenyl A _6al kyl or a cationic reactive group such as vinyl ether
or epoxide 25 groups. The particulary preferred R7 is nethacrylate. The
preferred R8 is is a divalent Cl.6al kyl, C1-6alkyl oxy,

Cl - 6al kyl oxyd _6al 4y phenyl ene, napht hal ene, Cl-12cycl oal kyl

Cl _6al koxycay®anyps 8%hi de, car boxy, Cl.6al kyl carbonyl, ®&THH304/035883

Cl. 6al koxy, substituted Cl. 6al kyl, substituted Cl-6al kyl oxy, substituted

Clb6al kytpg%@ovgh%g%ﬁhergfm? 2ib9 hﬁtg@rrftdarggeimécbﬁ% gael bsmbteuh@ildbdiiﬁgﬁ‘tlhh gloepme, )
substitute 44 PCT/ U 4 5 ¢l oa re the
subst i t uegReish %8 géﬁ’i&‘l"é’@b?%% ]iéflr’%hé?gl@%%@ih gge HY ﬁ Wﬁm sting
of O -6apk éaig, %mgplﬁ%# 1P\ pfFYed RS €5 almb)ﬁ@ﬁ droxyl ,

car boxyl , forrryl The particul-ar erred R8 is
d - 6al kyI oxy (Exﬁaplbybf h}ﬁx@rmfms:txonaliw@lmbcoplecbntnmmgomontmeif E@rmuw'tbat

0 b B AR P4l P By a2 P S BB i Ry o0 are
t et r anet ythméthiy(- ug(tfmiewsﬂyl)ysky]aisnbmﬂmrepmwrbpﬁ efex(whishogaylalse deer  (whi ch

can al so be  nane

( 3- met havayaddRymethagralosy oy PRBRIPY P IR ErmeYIR P alylsiBehy | si | ane)
xO A0S (CH3)3 if "O-~O*~Si-CH3 it OH O Si(CH3)3 10 The above conpound,

(3-net hacryl oxy- 2- hydroxypropyloxy)propylbls(trlnethyIS|ony)nethyIS|Iane
is formed froman epoxide, whPch produces any&iCR)sm xture of the conpound
shown above and (2-nethacr

hydr oxypr opyl oxy) pr opyl bi s(f|ri fagr2790xy)rm§rﬁH%|Iane I n sone enbodi nents
of the 15 present invention'it pef erred t® have some anount of the

pri mary hydroxyl present, preferably great er ¥tdt)mbout 10 wt % and nore
pref§6ably at | east about 20 wt% O her suitabl e hydroxyl-functionalized
silicone containing nononers include (3-

met hacr yl oxy-Phéystvexcpmpopyd, §x-meatiaopydxyra-s(t ri met hyl si | oxy) si | ane
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane is formed from an epoxide, which

produces an 80:20 mixture of the compound shown above and (2-methacryloxy-3-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane. In some embodiments of the
15  present invention it is preferred to have some amount of the primary hydroxyl present,
preferably greater than about 10 wt% and more preferably at least about 20 wt%.
Other suitable hydroxyl-functionalized silicone containing monomers include (3-

methacryloxy-2-hydroxypropyloxy)propyltris(trimethylsiloxy)silane

o) o Si(CHa)s
\")LO/\/\O/\/\S;i-O-Si(CHa)a
OH o]
20 Si(CHs)s

bis-3-methacryloxy-2-hydroxypropyloxypropyl polydimethylsiloxane



0 AWSIi(CH3)3 1 'O~0-~SI-OSI(CH3)3 |I' OHO 20 SI(CH3)3
bi s- 3- met hacr yl oxy- 2- hydr oxypr opyl oxypropyl pol ydi net hyl sil oxane 7 WO

2005/ 044829 PCT/ U82004/ 035883 00 ~ OO-SI(OS , OO , H™
3- et hacryl ox droxyethoxy)propyloxy)propylbls(trlneth | siloxy) met hyl
silane 5 0 ‘}VxéP‘}w"f" O OOHI n S 10 PCT/US2004103588

N, N, N, N -tetraki s(3-net hacryl oxy-2- hydr oxypr opyl ) - a, co- bi s- 3-am nopr opyl -
pol ydi et hyl si | oxane 15 The reaction products of glycidyl nethacrylate with
am no-functional polydi nethyl sil oxanes nmay al so be used as a

hydr oxyl -functi onal silicone containing nononer. O her suitable

hydr oxyl - functO onal silicone containi ng nmononers include tho€e disclosed in

colums 6,7 a 8 of US 5,994, 488, a noRomer s di scl osed i n @, 259, 467; 20
4, 260, 7254 ME\BAAGW MM@@&@%G%&
4,139,513 and 8 WO 2p05/ 044829 PC/T/\US Q\ / 035883 OH

3-methacryloxy-2-(2-hydroxyethoxy)propyloxy)propylbis(trimethylsiloxy)methylsilane

o/\(\o/\/\/sio\
<O\/>£OH —Cé)i—

10  N,N,N’,N’-tetrakis(3-methacryloxy-2-hydroxypropyl)-o.,0-bis-3-aminopropyl-
polydimethylsiloxane

15
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,
20 4,260,725; 4,261,875; 4,649,184; 4,139,513, 4,139,692, US 2002/0016383, 4,139,513 and



4,139, 692. These and any other patents or applications cited herein are

I ncorporated by reference. Still additional structures which may be
sui t abl e hydroxyl -functionalized silicone containing nononers include those
simlar to the conpounds disclosed in Pro. ACS Div. 5 Polym WMt. Sci.

Eng., April WO-2005/04482D7, p. 42 and havi ng the fol |l ow ng BITUSM0SS88R OR O

ROH\flIHCRCR N ,,,, ~OSIi" INOR OR R yyy-'nOCRCRWnere
n=1- 504@%@6 e%ﬂ&'%tbﬂse '?Gh&d StSphli@Fiofs d%hl&@i%ﬁﬂ %8 cErperiadlyy at ed
group, east one R c nprising a polynerizable gro an at | east

one R arﬁierpnceferably 3- 8 R 10 conprising H Additional sui tabl e

hydr oxyl - f unc n nt.al ni din US.
Pat ent 4, 235, %%@ aﬁé 0? 5 Ctmf %fcﬁlﬁ%%}?%ensélﬂ %ggf&%fl' cH(?ﬁllgﬁfgﬁ silicone
nonomner s c@itai‘mngﬁﬁdifﬁimdrﬁidcymaﬁ&isé sibdilar fo thevdmporats dibalesed MDProl A@slmle PA or
may be made using_the gr cedure? dISC| ed I n ? 4,488 and 5, 962, 548.
Sui t abl e Ppi; Wesﬂy%?%»&l’ It l3nkh il 8HAP; Q%&n ?Vl%‘it}@ ﬂ@’ﬁl“d%?tg‘cﬂ‘&? be made

usi ng the procedures disclosed in PCT/1P02/02231. Additional suitable

si | oxane contai ni ng nononers include, am de anal ogs of TRIS described in
US 4,711,943 Iyinbhpaqyanate or carbonate anal ogs decribed in U S. 20
5,070, 215, and jhono ogt ai ned |n U S. 6,028, 44Drr eorseful and t hese

af or ementR@pe a ts lwel | ad, \_ her patentls neptioned in this
speci fication arelherdby |N&gvp&[,a§ FB N 'ﬁi cally,
3-net hacryl oxyprqppl t gg(trinmet hyl si\"oxy)si | ane TR S),

nononet hacryl oxypropyl term nated pol ydi thyIS|Kbxan§R OR
polydinethylsiloxanes

3- et hacr oxyproB Ibls(trlneth | si |l oxy) et hyl sil ane .

met hacr yM&&& ot oplr % évd Brindspgnden YGP@PW‘%ﬁ’éaﬁﬂﬁmé’%’mer}@ﬁ%dtgﬁ@ﬁ’ewthnay be

puri fi edPiast Hife R @opiRing’a folfinEHABR Yroup) ¥kl it 18 one R, and preferably 3-8 R,
10  comprising H.

A dditional suitable hydroxyl-functionalized silicone containing monomers are
disclosed in U.S. Patent 4,235,985.

Suitable multifunctional hydroxyl-functionalized silicone monomers are
commercially available from Gelest, Inc, Morrisville, PA or may be made using the

15  procedures disclosed in 5,994,488 and 5,962,548. Suitable PEG type hydroxyl-
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.

20 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

25  disiloxane and combinations thereof may be purified by the process of the present invention.
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9 WD 2005/ 044829 PCT/ US2004/ 035883 Suitable siloxane contai ning macroners
have a nunber average nol ecul ar wei ght between about 5,000 and about 15, 000
Dal tons. Sil oxane containing macromers include naterials conprising at

| east one sil oxane group, and preferably at |east one dial kyl siloxane
group and noVe2¢0584482%bly at | east one di nethyl sil oxane R§IHRI004VBBIL| | oxane
containing 5 nmacroners may include other conponents such as urethane groups,
al kyl ene or abﬁafdbg@ﬁmx% pﬁxtaﬁlﬁ%aﬁcmmkmxahﬁﬁb%eﬁge culdf WhigHE 9roups,
al kyl esters roups, carbamate groups, perfluoro roups,

i socyanab@t“gemalpmlt Swﬁﬁnﬁaboubﬁé 09%@9»@@18 Siloxang Cﬁmtélnmgl‘macrmerpm?ldpr ed cl ass
of siloxa nt ainin I f ol n of
oneor BTN SR RS RE SR stfn, GlifFdetbis o |EutRs MO G, O

Si | ox anegﬂcﬁhp(mﬂﬁ‘r&irélpﬁ:@rmy apleest nerdiynelieyl %ﬂxmandgmupi ”Qh@sitmthmmfaﬁﬁng

pol yneri zation ( free radic | zation, ondens on reactions
and the MagEomerppay MMW%BH‘PB?W%@“&@%‘F@W@M Tens oFlky; hﬁ’i‘ one or a
series ObxflcQpsy tp@ PRy AIlta R e %ﬁﬁpsﬁ Rdups, Bty 64t61d, ande gtothd) Barb A4t t i ONns

known in the ar Sp eC|f|c si [ oxane cont aining macroners, and nethods for
their rrame,tmrf@oma&kqm@om@%cm@e EBreuipsl cpmbnations thmeafed apdthedikerfal s A- D

15 h
ot haor y PLare s 8 Sl A0 ok g M S0RE by HORRGE o HESHDRBERABNEE | g
6, 367, 928n¢ st mbmhﬂofcmwlmrmﬂelomm@mﬂtd thﬂsacqﬂlc nimje:ﬂalmﬂﬂo&mect i onal

met hacryl ates . and silicone ne hac Iat es), iﬂose di s ed_in US
5, 3710 14?0?%%“11‘}%8%0@6%%3’&%% Psfeugﬂraps d9bImATEALOn, figfrers) the

di scl os Ufﬁﬁca‘?golyﬂéhﬁﬁlcﬁﬁr SorldRR&tBR AL Eshs AR ﬁiemkeym@ilmﬁﬁ%maﬁﬁﬁg erred
silicone containing acrylic star 20 copol yners and macroners conprise

bet ween astamergmapi e foroed in Snewer yyserivs of sigps depending omhmmmmnpm salestedz ed
therein ?l[l]g upmgfc?r{cﬁt%n% £8W§&C%O%%F§ﬁ%$i%§§z$®ﬂ ain nQ ased upon

the tota macroner or co apl e oxane cont ai ni ng
reacti venmtlecmslﬂyrrthéls maﬂﬁﬁwﬁhﬂe wichyde thase dizobel 1nqu‘d;7609r(w dszAedlerials A-D

pol ydi met hyl si | Is furfher disclosed in 5,070215 and , 25
ur et hane( @&Q@WE’F%E‘BFMI isonesilyngoether apsthanesand %%‘E%PW@@J\IRSHP@IIF% med
fromt hesﬂz‘%@ﬁé mfaimagér%),;tﬁ@sretd&mb@ﬁfiusi 633,989 thty e TREHRRLIER d PRolyRiEdof

segnments forned
hydroxyl functional methacrylates and silicone methacrylates), and those disclosed in US

5,371,147 (silicone containing acrylic star copolymers and macromers) the disclosures of
which are incorporated herein by reference. Preferred silicone containing acrylic star

20 copolymers and macromers comprise between about 10 and about 45 weight% hydrophilic
monomers polymerized therein and preferably between about 25 and about 45 weight%,
based upon the total weight of macromer or copolymer.

Suitable siloxane containing reactive prepolymers include vinyl carbamate

functionalized polydimethylsiloxane, which is further disclosed in US 5,070215 and

25  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 o,® endcapped with two active
hydrogens. Specific examples of sunitable siloxane containing prepolymers, and methods for

their manufacture, are disclosed in US 5,034,461, which is incorporated herein by reference.
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relatively high nol ecular weight polynmer, which is a,ro endcapped with two
active hydrogens. Specific exanples of suitable siloxane containing
prepol yners, and nmethods for their manufacture, are disclosed in US
5,034,461, which is incorporated herein by reference. 10 WO 2005/ 044829

PCT/ US2004/ O¥38W80448t%f erred si | i cone containi ng conpound&T Y83 ononer s
of Fornmulae | or |1, and nore preferably nononers of Fornmula I, wherein RL

i s hydrogen; R2, R3PrefercedrMlicoae eontainiigpemgeurtds ynchele @xinerhefs afiFfotrimdagt arup

i RO g S o
Cl. 6al ky ir@éﬁgﬂt;iew Sldcte P& theeiBup cotdighhdied CNalkyGhd kA CY Gaadilexy;

Cl_6al koxycar bqonyl , am de, carbox Cl . 6al kyl carbonyl, carbonyl, Cl al koxy,

substi tuted i hgroxyd 6§ OH are§HeCHOHGH 8y - subst i t ut ed

Cl -6akl <yl oxygls. dewvil u i teut I bst it pht hal ene,
subst |§t ut ed }Selsgél:%]le%ta(?lli@ﬁ%yl’ﬁ'g?gﬁtg %%ﬂ@@%yu%e{ﬁ?}é&lé%&gle#gct ed from one
or nore nephikileneyC.{0pcloalbylpCilalloapsartsinylh gmade, Gib@Ga), Kosajigdcdommyl,, G - 6al kyl ,
C1- 6al kox am de, .hal ogen oxyl ., r.bo , 1. 6a&yl.car ponyl and
formyl; %’bBBWpEI-@Q%"Xé{’ %@ty“%%é%lr %&%ﬂ?@é%ﬁﬂ'@ﬁo’%ﬁ%b@gﬂfr om the group
consi st i @gLeRAkyloRRT YaRYE substinit¥d pheni/Rie, substifiéd Riph@hlend, kass@iRAdE group,

Cl. 6al kyl acerat e, acrylam de, ~ Cil-6al kyl acryl am de, N-vinyllactam

N-vi nyl afirdzycloplkyl aihreerihe substituemts precsalerteh &atp one psmope membzs afiba gpMPhy | and
C2. 6ahke ﬁgl ; 8ni lec t Ry LSkig of
di valzilgnt B@%ﬂ%@%ﬁ Ia .ﬁé%‘ﬁ%‘}ﬁ&?‘;&"‘ﬁ’-‘%é{“ﬁg’%xy@e’_}gag?%ﬁ ) ri?f P‘Z’h@’
napht hal €hgalk¢ltarbduyl@hdddrkapll;, Cl1_6al koxycar bonyl, amni de, carboxy,
Cl. 6al kyl car bgpyl , car bonyl, ..Cl. 6al.kox sybstjtuted Ct 6al ky). bstituted
CL 6al Kyl oxy, 1o ABpREe AP crlgRes st PR £t Blrurpun ooty one.
subst i t Ug1226) siaphyiagl, 9 b Sihdcnele @Bl CLATI oMk YorylhiES the
substituents are selected fromone or nore nmenbers of the group consisting
of C1_6alCkesirlaenylamide, NeyingHpgigm, N-omydamige, . 2adikenile C2-12%e nylyydr oxyl ,
car bgxyl ~ C . . anot her preferred group of
sili ggnecé'd’h% ai kilﬁﬁé_) cglﬁgﬁﬁﬂgﬂ&ﬁﬁeﬁﬁbm;ﬁ%’
R% is selected from the group consisting of divalent Cy.galkyl, C;.alkyloxy,
Ci-salkyloxyC;.¢alkyl, phenylene, naphthalene, C,.j2cycloalkyl, C; ¢alkoxycarbonyl, amide,
carboxy, Cj-¢alkylcarbonyl, carbonyl, C;.salkoxy, substituted C,.¢alkyl, substituted
Ci-¢alkyloxy, substituted C;.¢alkyloxyC,.salkyl, substituted phenylene, substituted
20  naphthalene, substituted C,.1ocycloalkyl, where the substituents are selected from one or
more members of the group consisting of C;.¢alkoxycarbonyl, Ci.¢alkyl, Ci.salkoxy, amide,
halogen, hydroxyl, carboxyl, Ci.salkylcarbonyl and formyl.

Yet another preferred group of silicone containing compounds

o) o SilCHa)s
OH 0
25 Si(CH3)3

11



0 BSIi(CH3)3 "1{x 'O~O0-~Si-CH3 Il OH O 25 Si(CH3)3 11 WD 2005/ 044829
PCT/ US2004/ 035883 °~ JOOSIi(CH3)3 ) a~"v-~ 6i-OSi(CH33 'I OHO Si(CH3)3
0'~0-~SCOS~0-,)--" O HOH 50Sm O (CCH?n -Si- and OR OR 0 RO
NS 1i ORORORORVNOR n OOR COR 10 where n = 1-50 a

i ndependent WO 3WFRHPEY from H and pol yneri zabl e unsat ur atPéH’USﬁ?Oém?”% th at

| east one Ris a polynerizable group, and at |east one Ris H Even nore
preferably the silicone cont@ining conpound &&itPHeges 12 WO 2005/ 044829

P 2004 i
CT/ US2004/ 035883 \“)Lo/\|/\o/\/\sl|-o-Si(CH3)3

OH )
Si(CH3)3
0] 0]
0]
N O/\‘/\O/\/\Slé \Sii\/\O/\(\OJ\/
OH / \ OH
5
/
Noh
6] /Sl\
/\/\
O/Y\O O/sl\
o)
|
( \/2:01{ —Si—
|
and
OR OR O H H OR OR
A AL
OR OR
n 0] OR OR

10

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



00S(CH3)3if "0~~0"~Si-CH3 11J OHO Si(CH3)3 In order to illustrate
the invention the follow ng exanples are included. These exanples do not
limt the invention. They are nmeant only to suggest a method of practicing
5 the invention. Those know edgeable in purification via supercritical fluid
extracti on FOAIPP4EY ot her specialties may find ot her nmBlHIPI0M0338BRcti ci ng
the invention. However, those nethods are deened to be within the scope of
this invention. Exanple 1 10 _Psiif)ati on of net hyl

bis(tri hyisi Lyl o iy f?,o | gl ycerol nono nethacrylate (Si MAA2) A
t hree neck SG@Ménd ot 86 | ask equi pped with a magnetic stirrer,

drying tube€, andQHthernoco®ple was charged with 92 gm (lnole) dry lithium
met hacryl ate. Methacrylic acSCH3a23 g, about 11.91 nole and contai ni ng 250
ppm MeHQ and p- net hoxyphenol (4.65 15 g, about 0.037 mmple) were added to
the system which was then stirred while adding glycidoxypropyl

hept amet hyl t r ifg btde¥ 88lubtefld theGnveallon the ToIRbwiliP binpl& dré&iichiias krneddie tot al

MeHQ content was approxi mately 1000ppm by wer ght "of the nethacrylic acid
used. Thexamplgsdp oat kmitthe iavewion: Abey #re meart andy ©EEggEhamedbad afprastisingf t he

epoxi de was or. L Ve . - n

appe as e d\ﬁ?;eol Ir'rlpq?@:loté]' t')I;?1 %%O“ahéeée%’lﬁg %ﬁdérfﬁv?/g{é&ﬁﬂa gﬁJ A ?éﬁzué: %‘Vfg’g‘? aygt%%%%rr?%%«%lg gr aphy.
Heat i ng \amsthee spaciaiti ssdnayhfnd ethenthethods@f peoticingithe ims@Eniato HywEr, Mmse
(conditions, columm, and detector used_are detail ed below). The reaction
was typi daftiqdsagedean taPF&fl&% Sﬁﬂp§°£ﬁ“§’6@mﬂflt er the systemhad cooled to
50C, it was diluted with 3200nL of hexanes, and extracted wi th 4x3200nL of
0. 5N aqueous NaCOH, then wi th 2000nL of O0.5N aqueous 25 NaOH. The base

treat ments werBxamplé bwed up with three washes of 3200nL of 2.5%wW v aqueous

N g SRSl SRR AR SRR SS g comouns
(SIMAA2)
A three neck, 5000mL round bottom flask equipped with a magnetic stirrer, drying tube,
and a thermocouple was charged with 92 gm (1mole) dry lithium methacrylate. Methacrylic
acid (1023 g, about 11.91 mole and containing 250 ppm MeHQ) and p-methoxyphenol (4.65
15 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
20 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.
A fter 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
25 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
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13 WD 2005/ 044829 PCT/ US2004/ 035883 TLC nonitoring The devel opnent sol vent
for this reaction mxture was 25% et hyl acetate in hexanes. The epoxi de was
the | east polar of the conmpounds and had an Rf of around 0.7. The
visualization 5 nediumused was a m xture of the following: 1. |1 Qg
-vanillin 2.Waema04482%ons: H2S04 3. 200nL - 95% et hyl al RSHAYS2004/033883 4y ops -
acetic acid 10 The solution was prepared by first dissolving vanillin in 100
m. of ethyl alcohol, followed by the addition of a m xture of 100niL et hyl

al cohol MAOdonitghAcetic acid. TLC plates were dipped in the vanillin

solution after devel opi themin the ethyl acetate/hexanes m xture. They
were then h&be @debpmmsévqg gorghig seagpmpixiite veas 287 syl pretate nbhexan@ Hesat gun.

Each pl at nly the
react | on SREEwERBic 155 hRIFr it Biipo Sl bid RKSe MR 07, TR iribikdbioRT Y, | O
m xt urse. rédidvk utfeddsasThmigture dfthefaliowtriger m ned by GC as follows. A 100 uL
sanpl e of the product o this 20 Exanple was dispersed into 1 nL | PA The
di sper sed sémpl g eyanil al yzed use the instrunent and conditions |isted
bel ow and t?\e puqunfly ¥ equation: P=100%* (As:M & ,z/Atti) Were:
Asi MAA2 = aPea od00snivieRS%pethKl gigahioki = total peak area, excl udi ng’ sol vent
rel ated peaks 220 dropsriasetinacidsC- FID Carrier Gas: Helium Carrier Gas
Presslifre: 70 PSI Total Flow. 75 nL/mn Septum purge: 3-5 nlL/m-n

The solution was prepared by first dissolving vanillin in 100 mL of ethyl alcohol,

followed by the addition of a mixture of 100mL ethyl alcohol H,SO4, 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
15 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
20  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% * (Asimanz/Aotal) Where: Agimaaz = area of SIMAA,; peak

Atoral = total peak area, excluding solvent related peaks

25 Instrument: GC-FID
Carrier Gas: Helium
Carrier Gas Pressure: 70 PSI
Total Flow: 75 mL/min
Septum purge: 3-5 mL/min
30 Hydrogen Pressure: 60 PSI
Air Pressure: 30 PSI
Detector: Flam e ionization detector @ 280°C
Inlet temperature: 280°C
Autosampler wrash solvent: isopropyl alcohol

14



30 Hydrogen Pressure: 60 PSI Air Pressure: 30 PSI Detector: Flanme
ionization detector @280C Inlet tenperature: 280C Aut osanpler wash

sol vent: isopropyl alcohol 14 WD 2005/044829 PCT/ US2004/ 035883 Col umm:
Restek RTX-5 30mx 0.25 mmx 1.0 urn (5% di phenyl, 95% di net h

pol ysi | oxan®0 1085/@4483%n Vol une: 2 ul (100:1) split Terrpé’FEf‘ﬁ@‘”P’?sBﬁr am 5
Initial Tenperature: 60C Ranp: 10C/ mn Final Tenp: 325C Final tine: 5 mn

Equi | i br @Wokimr: Restek ROXEX 300 xe0.25 BidARR uiéYodiphenyl 35& gigdettlv | i qui d

w/ strong gxanBpde according to Exanple 1 was charged to an extraction
vessel ( nV@&ﬁﬁE)Qlﬁ.@pb(ﬁHQpﬁprl tical carbon dioxide was passed through
t he vessgl né&rauﬂe &JJrad: of tinme. The high pressure stream of gas plus 15
extragte Te éﬂleén gssed through a pressure reduction valve into a
colleCtor (a }r he ' or a filter flask) to precipitate the

extract abl es. 1 ric gas exited the flask and passed through a
meter for int Er“"‘ otal volunme. After a desired anmount of

supercriti cal i de was passed through the extraction vessel, the

flask was rendiidt: r"it?r IBirlessure | evel was changed, and the procedure
repedfed twice to collect three 20 fractions fromthe same initial charge.
The yield andﬁg(la%@iecgl observation are detailed in Table 2, below The
sanpl es were anal yzed via GC and GPC anal ysis and the results are

SiMAA2 (44.54 gm pale yellow liquid w/strong odor), made according to Example 1

was charged to an extraction vessel (180ml vessel), and supercritical carbon dioxide was
passed through the vessel for a period of time. The high pressure stream of gas plus

15 extracted material was then passed through a pressure reduction valve 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

20 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.
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listed in table 2, below 15 WO 2005/044829 PCT/ US2004/ 035883 Table 2
Fractn W Cum Purity Purity Purity Oobservtn Extret W (% (HPLC) (GO
(GPC) 1 30.92 69.2 87.9 90.5 96.3 water white liquid w hint of yellow
color & strong odor 2 10.21 92.1 89.1 91.7 94.9 Very pale yellowliquid

W strong odwoO 280510488996. 6 17.6 12.3 Yellow, odorless |PglU82004935888us The
fraction 1 had a clear water |ike appearance with a hint of light yellow 5
Conpared with the pale yellow color of starting material, the fraction 1 had
much reduced color. The yield of fraction 1 was about 70% and GC purity was
90. 5% conpared wi th 87 6% GC purity ofTaeRting naterial . The GPC purity

was incre u¢. oM 0 e T eri Faction 1.
Fract Frachy [y Cub ﬂ‘ﬁ% i ﬂr% %?3 dbresi duai |
S EAR AL U 5| ”3’2&‘%8 SHE) |5 loatea 10 that the n

cat ed 10 t1at t he hi gh
nol ecul ar __\Ae_l_g,h.t_ es \wer s+o-f

)
cant | |

cantHyepr-ehed \r t-he nal
fraction B. IThege I S @L?ggest%’égt h O‘T%FE] g@%nl qu i % vely
gh qp
92

extracted| Si MMA2|and sepprated i(fromthe hi ol ecul & and col ored
i mpurity with reasonabl e{ good yijeld, e.[g., 1% f or | Oh¥el |n«=d fraction
p

of 1 and 2. As afresult,|the HPUC puritly of SIMA2 wascolonérs&aBsgd from 85. 2%
to 87.9%in fractlion 1 apd 89.1% in frajction 2{ nmuch ofoddmcrease|due
2 10.21 92.1 89.1 91.7 94.9 Very pale
yellow liquid
w/strong odor
3 1.98 96.6 17.6 12.3 Yellow,
odorless

liquid, viscous

The fraction 1 had a clear water like appearance with a hint of light yellow.

5 Compared with the pale yellow color of starting material, the fraction 1 had much reduced
color. The yield of fraction 1 was about 70% and GC purity was 90.5% compared with
87.6% GC purity of starting material. The GPC purity was increased from 91.8% of the
starting material to 96.3% in fraction 1. Fraction 2 also showed improved purity with much
reduced epoxide residual. Fraction 3 was also analyzed by GC and GPC, which indicated

10 that the high molecular weight impurities were significantly enriched in the final fraction 3.
These results suggested that SFE technique selectively extracted SIMAA2 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

15 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
20  agitated for three hours at room temperature, and filtered over a fritted glass funnel to
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15 to the renoval of high nolecular inpurities. Exanple 3 The dried hexane
solution of the Si MAA from Exanple 1 was filtered to renove all the sodium
sul fate, and then added to 800g of flash grade silica gel. The m xture was
20 agitated for three hours at roomtenperature, and filtered over a fritted
gl ass f unneWoeos/ 3290 2005/ 044829 PCT/ US2004/ 035883  sfa/ 84K gani cs
fromthe silica gel. The filtrate was concentrated on a rotary evaporator
at 55C t sepgfatectht bugzehixsi fromal thersditagel. Thiediltratp was concertratedodn protatyict at thi s

poi nt was greate 75%.0f, t.he theoretical anount, and the material was
>87% pur 8"%9”&%?1%@??0@ e%yg(%e%f?@r% PHPLC, with less 5 than 0.1 % epoxi de
present. Extengd tyfidal Weld/oftpréd@icostrthis @bint vas Fehtey Bap 75%iof €1t thedrtical purity of

about 90% and residual epoxide of about 0.05% O early SCEE, of the
present PHOWH: Igihe makrisbyas §§§%Pﬁeﬁﬁci%?w&%ﬁt@qwm%%ﬁ ty and

extraegti f fl ound such as epoxide. 10 Exanple 4 The Si MAA2
@19 9&% & breSEMIP ep Y Exanp’ € ;
made gccor pngéto a?rrpeﬁe 1 was treated via supercritical fluid extraction

usi ng car bon Bktendive skrytiteatnsanp of the SiVAAR providef a HPEE puritysifpbeut GRVerandr |
Technol ogi e a flowrat olD i i n ratl of 5% and
t he cond etsfd%hlsepﬁldﬁ Ogiagﬂ&iogéiébg}ee ymggcg\% gfﬁééﬁ%aeﬁlgl &g'{h]{onﬁ’%%‘gaeﬁ ext r(;ct or

and t hr egigfifichtiapieRnicatsih SiMANREitEshd extrationas spebific doutpolnd ichagch
fraction collected fromeach extractor and cycl one was anal yzed via HPLC,
GC and f 6PO%iffe concentration of starting epoxide and trinmethyl silylated
(TMB);oSi MAA2. The results are shown in Table 3, below Table 3 Zone P (bar)
T(C) HPLC GC EPX (GC) TMS- Si MAA 2

Example 4

The SIMAA?2 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

15 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) SiMAA2. The results are shown in Table 3, below.

Table 3
Zone P (bar) | T(°C) | HPLC GC EPX (GC) TMS-
SiMAA 2
(GPC)
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 27
Sep 3

20
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(GPC) Extractor 200 40 76.7 74.2 16.7 2.7 Cyclone 150 40 76.6 74.5 16.9 2.8
Sep. 1 Cyllone 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 20 17 WD 2005/ 044829 PCT/ US2004/ 035883 The purity for the

starting material was 75.5 and 73.0 for HPLC and GC, resmiv | v. _The
concent r at i YPs2085044828 epoxi de and trimethyl silylated Si Sf%” i MAA2 )
impurities in the starting nmaterial were 17.7 and 2. 7% respectively. These
condi ti ons were i nThé Hundtyeor the staping niatieriab wpa? 25 anh7D0 forEPIL enfl/GE, from i ts

impurities. 5 Exanple 5 Exanple_.4 was .repeated.. except

t enper at tFFReCHYelys CBP@PFF@‘S%?}“ paifie %@Eﬂ@gﬁﬁggwmgé shown in
Tabl e 4, SMB P8R intthe Qiﬂiﬁ%ﬁﬁt&iﬁﬁﬁéﬂeq 0.7 @ EOME,GedpettitebaCcthesd ep Was

anal yzed via HPLCS GC and for the concentration of starting 10 epoxide and

TVS Si MAsenditipasiwere inswiicient toaspeide sepgeationof the araduct/fropyas Ippsritiss.\pA2 G ycol
HWV Zone P(bar) T(C) HPLC GC GPC GC GC GC GPC Ext 130 60 69.8 85.7 68.0
0.150.96 1.82 31.6 CS.1 100 35 87.6 91.1 92.8 0.13 1.2 0.92 6.8 CS.2 60
35 88.1 90. 8 Bianip.518 1.2 0.89 7.4

Example 4 was repeated, except that the temperature-pressure profiles for
each of the zones was varied as shown in Table 4, below. The purity of each fraction
removed from each step was analyzed via HPLC, GC and for the concentration of starting

10  epoxide and TMS SiMAA2 and is shown in Table 4, below.
Table 4

TMS-
EPX |SiMAA2| Glycol | HMW
Zone |P(bar)| T(°C)|HPLC| GC [ GPC | (GC) | (GO) GC GPC
Ext | 130 | 60 | 69.8 | 85.7 | 68.0 | 0.15 0.96 1.82 31.6

CS.1 | 100 | 35 {876 ] 91.1 | 928 | 0.13 1.2 0.92 6.8
CS.2 | 60 35 (8.1 908 | 917 | 0.18 1.2 0.89 714
CS.3 | 45 35 [ 23.1] 883 | 878 | 25 1.23 0.89 8.2

15 | 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%, respecﬁvcly.

Example 6
20 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 and
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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CS.3 45 35 23.1 88.3 87.8 2.5 1.23 0.89 8.2 15 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-Si MAA2 and the high nol ecul ar wei ght
inmpurities in the starting material were 1.0, 1.2 and 12.2% respectively.
Exanpl e 6 2WOB085HHE94 was repeated, except that approxi RETAESPEHHSY of
flash grade silica gel (60 angstrom pore size; 32-63 mcron particle size)
was pl aceailylated SiMeA) SEVIA 2ndibla indoths high racleculgyiveeight spevidsd &hé tesulesare act or
colum and the nper.at ure-pressur.e profiles for, eac f the nes was

vari ed a§g%"i‘fb%;[taglﬁ § ﬁ@,drg%@{:@wfor STtng mptegipl Way: 4'-_?’r929c1tqnt‘f}|§%&%rrmyed from
each steymas GOalLYGERH i«é's%ecﬁ?él , T cdiRentr4HROnE SNBE Blol Aimeth§] Glylatddar ti ng

epoxi de, trinmethyl 18 {NO 2005/ 044829 PCT/ US2004/ 035883 si | yl'ated Si MAA2,

Si MaA2 diSoMAAZad e highgnolpelas sy pight impReifies ikthe stading mderiglaveg 1.9, la? @1d shown
in Takl e 15,50 . purity for the starting material was 84.7, 90.1 and
87 folr3 A%Eéﬁ??é@yggﬁz}ﬁﬁ@c respectively. The concentrations of the diol,
trinethyl silylated Si MAA2 and the hi glab®lSecul ar wei ght inpurities in the
starting rpat eﬂkt! wer-e—0—t2—ahd—5—12 2% respectively—TFable 5 GPC EPX
TMB- BMWV [(GC) & MAA2 ((PC)  Yone Pg bar) £RE prERX ot BYSE n4BVIVH [INA NA NA NA
NA NA CS|1 145|7 992.5/92 97/2 0.08 0.29 1.5 (GS) MSIMBAZD(GBCPQ. 9 98. 2
0.09 0.22|1Z&ne CSP(W3ark0| M°GB. M 7 6. 1 0.25 0. 29| 1(GCrhese conditions |ed
to a great|l yEi nproves pyritoy of NAe |SNWAANAI { hNA ghi fINaant Nlecrleases in
the i mpurift ypgly{prpgsct$. Jempvab 50fl ghe [Rgygh| nphgcll grognel gRis species is 10
particul arnt¥g "icigat, vm.}on g) 1 Q&M dea Oblbgb,i Dy 'ucl%d iy an order
of magni t ydgs e 5g 70 | 88.6 | 88.7 | 97.1 | 025 | 029 | 12

These conditions led to a greatly improved purity of the SIMAA2 with significant
decreases in the impurity by-products. Removal of the high molecular weight species is
10  particularly efficient, with their concentrations being reduced by an order of magnitude. The
use of silica gel greatly enhances the removal of the SIMAA2 diol.

Example 7
Example 6 was repeated, except that the temperature-pressure profiles for each of the
15  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,
20 trimethyl silylated SIMAA?2 and the high molecular weight impurities in the starting material
were 0.99, 1.2 and 12.2, respectively.

19



use of silica ge
Exanpl e 6 was repeat ed,
each of the

amount of silica gel

84.7,

Si MAA2 di ol ,

87 and 87 for

greatly enhances the renova
except that the tenperature-pressure profiles for
15 zones was varied as shown in Table 6, bel ow and reduced

of the Si MAA2 di ol .

Exanple 7

(100granm) was used. The purity of each fraction
removed froWQHEHYBY®p was anal yzed via HPLC, GC and f ofCTAS204MSEH}: r at i on
of starting epoxide,
and is shown in Table 6, bel.ow. The purity for the starting nmateri al

TV Si MAA2, diol,

HPLC, GC and GP
20 trinmethyl silylated

C

k)

and hi gh nol ecul ar

wei ght speci es

was

respectively. The concentrations of
e and the high nol ecul ar wei ght

i mpuritieg
19 WD 2004
Zone P (b:
NA CS. 1 ]

1T

;/ 04482

r. T C
55099

g St
9 PCT

TtiT
USZTaOM 03

mal

¥

rial
5883

5!

WEer e
Tabl e

D). Y9,

;Eﬂg
o)

T rand
D= o
2

ESPEC

0.1 1.4 0,

Hpes
6%

Ext g 1

drde
3 U5

ANNA 7

_aNAQ.

ASi
6 0ok

EA. =

1N o

i vel y.
BMV

NA NA

8 92.2
e 85

Exanpl e 6
each of t

[v83, [ cpiat ety
fracti on fefdvéd

30 40,¢

B

that, t
s-aHo:

ngs el

g

re

Ry
'ojfZ | e
oV} (IR

~

5 for

of each

h8%$ e

0]

Webs 2832,

T CATT

b o8- 1y

A>3

el

O
3 I

B8et c

aB-3nd

Ul T U y

s
£d8 1

ne

concentr aﬂ

i OB. ®f

Asarlt

| HY

eBDbRi

de90an

9316

S). Ma/

> 242 h

gh0.6rol

bcwlsar

wei ght

species is shown in Table 8, below. The purity

was 84. 6
concentr

, QO.ig

nd 87

for

BPLC, GC and GPC,
f conpound three and the high nol ecul ar wei ght

for the starting nmaterial
respectively. The 10
; ( : I mpurities in
the skarting pRhPId §wadedpRatdd, Zxeeil thhethé terhReRBCrd8hné profiles for each of the

zones was varied as shown in Table 7, below. The purity of each fraction removed from

each step was analyzed via HPLC, GC and for the concentration of starting 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

10 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 | (GC)| (GC) GC GPC
Ext. 130 60 NA NA | NA | NA NA NA NA
CS. 1 95 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
15 Example9

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

20



Table 7 TM5- EPX Si MAA2 d ycol BMW 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 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 15 Exanple 9 Exanple 7 was repeated, except that the

t enper at ur e WS W8YM82Iprof i |l es for each of the zones wasPCEAIS2W4/A35883hown i n
Tabl e 8, below. The purity of each fraction renoved from each step was

anal yzedstuttalglﬂ%t&a%emd §@£ndtmoemenec%ﬂmmiesﬁé@wyn%epoxI de and high
nol ecul ar wei ght species is shown in Table 8, bel ow. The purity

for the WWQ@BSP@MS@ P@W‘hﬁﬁ@ﬂ&’ﬁé§%§2 UMAAL ﬁ@ ped e high was 84.7,7 90

and 87f cent.ratthbgns of epOX|de

trimethy suﬁiﬁf&%‘@q%&"sﬂ‘m E{éﬁ)elﬁ(?a iﬂaaﬁlﬁelcbz(gfar wei ght

i mpur i tisspeativelye starting material were 0 14, 1.2, 1.0 and 12. 2,

resp %:I vely. 5 Table 8 TM5- Si MAA2 EPX Si MAA2 di ol 11MN Zone P(bar) TC

HPLC GPC GC GC GC GPC Ext 130 60 NA NA NA NA NA NA NA CS 1 100 40 94.6
92.3 95.6 0 1.1 0.45 4 C82924092~a§16%21961011204534 CS. 3 45
40 91.4 91.4 956 0.1 1.4 0. 51

TMS- | SIMAA2
EPX | SiMAA2| diol HMW
Zone |P(bar)| T(°C)| HPLC | GC | GPC | (GC) | - (GO) (GC) GPC

Ext 130 | 60 NA | NA | NA | NA NA NA NA
CS1 | 100 | 40 94.6 | 923 | 95.6 0 1.1 0.45 4
CS.2 | 92 40 92.6 1921 9.1 | 0.1 1.2 0.45 3.4
CS.3 | 45 40 914 (914 ] 956 | 0.1 1.4 0.51 3.4
Example 10
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, SiMAA2 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,

15 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 |SiMAA2
EPX [SiMAA| diol HMW
Zone |P(bar)| TCC)| HPLC | GC | GPC| (GC) | 2(GC) | (GC) GPC
Ext 130 [ 60 NA NA | NA NA NA NA

CS.1 | 92 40 89.2 908 [ 944 | 0.1 1.41 0.58 5.2
CS.2 | 80 40 89.3 91 937 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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Exanpl e 10 10 Exanple 7 was repeated, except that the tenperature-pressure
profiles for each of the zones was varied as shown in Table 9, below The
purity of each fraction renoved from each step was anal yzed via HPLC, GC
and for thevégﬂ&gﬂ hﬁgion of starting epoxide, TM5 Si MAA2, Si MAA2 diol and
hi gh nol ecul |{§ species (HW and is shown in Tabl &CE/USHPA0FEB3 The
purity for the starting material was 85,90 and 87 for HPLC, GC and GPC, 15
respecti vel y. Afllrerease aeSiMAAR postyapachiared wideisthssddhdjtions Midg supemwtiticand t he
hi gh nol egcul ar _wei ght i rities in.the startin eri mere 0.1, 1.2,
8" ana 501 Byl ag e sfiton it o A en B Riaior Orhy 18] gl BPISitin Zone
P(bar) TweighPtdmpdnesttwetd aldd fddhicc@C TR exmuble] i sEfirdidnNondilo¥Avdnd¥A 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 swffcient farreducing the cogeqtrgtions of startipg epoxgde or TMS BiMAB22005/ 044829
PCTIgSZOO4/035883 An increase in SiMAA2 purity is achieved under these
condi'tions using supercritical carbon dioxide as the extraction nmedium The
concentration of the diol and high nolecular weight conponents were al so
reduced. In this exanple, the separation conditions were not sufficient for
reduci ng the concentrations of starting epoxide or TM5S Si MAA2. 5 22 CLAIMS
1. A process conprising the steps of contacting at |east one silicone
cont ai ni ng conpound with a supercritical fluid having a density of between
0.2 and 1 g/m, decreasing said density so that two phases are fornmed, a
first phase conprising said at |east one silicone containing conpound and a
second phase conprising at |east one inpurity,
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and separating said second phase fromsaid first phase, wherein the
contacting step conprises at least a first stage and a second st age,
wherein the density of said supercritical fluid in said second stage is

| ower than the density of said supercritical fluid in the first stage. 2.
The process of claim1l wherein said supercritical fluid is selected fromthe
group cOhailBi ng of carbon dioxide, ethane, ethylene, propane, propylene,
chlorotrifluoromethane and m xtures thereof. 3. The process of claiml
wherein the supercritical fluid conprises carbon dioxide. 4. The process of
cl ai m 1a pRedseictiridifg SdREHE b dohtedting B 1bdstlorRasicehe demaihity/corfpoliitiie @ ufbrditi@ntlic. 8
g/m. 5hav1§gs dHsRESDEMREN 6b 8hdM dmIBES&isiAg sAEdeHE) Sb thkt @b phdtes S RBMEd, b tilsCithse
fluid i @dphgng dalat 1ebdtlofd siftbRIBniaMming BEMRERY hah sB8EHAd BrdBe Gbdrising Bidedshéhe HEASI T Y
of the M@@ﬁa%ﬁlhé e cdnl Yhabe krbm th@rirsi@RR AviteR R dofitalRE YWBEEbPrises 8 18dst AN stged

g/ M. 65,d BNl 9B &S h&bin HeRieRit) off Hif shRFcrif QRIS e fdnd SRS 100G A dch i) Bf
contact&ngw?&gggﬂﬂjdmﬁngwgggggss of claim1 wherein the contacting step
conprises at |east three stages and the density of the supercritical fluid
in the fidstcesd G3Rint § WRSLWESR Hpdc@bfl nQa & Hbfikd frénh e GRS icbibisBy drlR&rbon dioxide,
supercr bthér@aémyiénwp@ophﬁb 5#39y1§@cma)%tpﬁ|ba=g@eth§nelaﬁa WeERs tldredr 9/ M and 0.5 g/ n

and the density of the supercritical fluidin a third stage is between 0.1

g/ m @néhe%r&e&/mm.m& whERSh 1E %%%ﬁtnc@lffluiglcé’rhmsés Bk 8bflad he contacting step
conprises at least four stages and the density of the supercritical fluid

int hte ﬁ’llmerﬁct)ces':'st(ﬁglgm' 1Swrpe%|r¥\ﬁ§ E‘upQrcﬁnc%%anJa @nmy’of EJWeeq%Q%nE ¥ Bgfmlt he

supercritical in the second stage is between . and 0.5 g/m

the dsew odlls d sm%%ermetaeﬁ fihdl Herk e ndidih i1 @tabé.spe% 31 N &8 o4
Iagdbgt 3@ o egéefaga;ﬁh Qﬁg gn%lf %\ 6 ﬁygb%nsccrewebﬁaf &'?ourt% sta age

rocess O al m 1 er ei nf sai d
32353"‘:;‘52&.% SEEPor B ﬁ@f}*“’f%@q‘?é'&ﬁg?‘“‘?g%?ghéd?gﬁﬁgg? R P e e o e;f’ or
than B G w16 e 05 550 e S T 1EH 25 B 52l SO 6 bl

conduct% ?F.)H%é ?g)g 1bu @ﬁoggmfﬁﬁqeﬁn@.@%ﬁn@&h b gﬁ%‘i Qc:%ﬁ PR

137.8
érocess of "Ezllagl ﬁ/mV\?lerel enfwé)?trgr?i“i'p@ CHté:a@'éiﬁt' ﬁwﬁfcﬂséag& ﬁEI |9§” §%‘1 3;%9/@8
f h t
pigw-y rf&u of nS' “P%‘S?“'ngC g%ewjﬁfgs@ 1' 35&3@ a?gei P e dfﬂs'MBPeeﬁ“ﬁerfrw“ea'
75! TheSgaen ?%6 T Wf"ﬂCH'é'UHf"as 1%%@3% V!‘%BOHPH g 2
13. Th s I
at | eagfﬁ(ﬁjﬁ%s't}‘r%fﬁrber%Pesrch'fa' Wﬁlf?%t PegH b?tY"eeﬁé) g/mhand 0.3

9. The process of claim 1 wherein said contacting step is conducted under conditions comprising pressures from 1,000
psi to 5,000 psi (68.9 bar to 344.7 bar) and temperatures greater than about 31 °C.

10. The process of claim 1 wherein said contacting step is conducted under conditions comprising pressures from 2,000
psi to 3,000 psi (137.8 bar to 206.8 bar) and temperatures between 31 and 80°C.

11. The process of claim 1 wherein the silicone containing compounds is selected from the group consisting of silicone
containing monomers, macromers, prepolymers and mixtures thereof.

12. The process of claim 11 wherein the silicone containing compound comprises at least one polymerizable group.
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|

Ri-R6 C~-Re-Si-R3 RSRA | RLR RR RS R7 Re-C-Re-Si-(0Csl]f Re-C-Re-R7 R5
RA RA R Il wherein: nis an integer between 3 and 35, Rl is hydro8en,

Cl 6al kyl; R2,R3 and R4, are independently, Cl1 6al kyl, tri Cl_6al kysi | oxy,
phenyl, naphthyl, substituted Cl_6al kyl, substituted phenyl, or substituted
napht hyl where the al kyl substitutents are selected fromone or nore nenbers
of the group consisting of Cl1 6al koxycarbonyl, Cl-6al kyl, Cl-6al koxy,

am de, THeakw@genf cldiydn oxerin theafslmoowlcpntm:agﬁradnbmbre&rablewbnefmul\orhwensnwormtaared andither e
the aromatic substitutents are selected fromone or nore nenbers of the
group consisting of Cl_6al koxycarbonyl, Cl_6al kyl, Cl.6al koxy, am de,

hal ogen, hydroxyl, carboxyl, Cl_ 6a|k tarbo and fornyl; R5 is hydroxyl,
an al kyl group contai ning one or hydrogi? groups or

(CH2( CROR10) yO), ) - R11 wher ei nR]_l_sRG_L oRP—gpiRPably 1 to 3, xis an integer
of 1 to 100, preferably 2 to 90 and re pn%jerably 10 to 25; RO- RI11 are

i ndependently selected fromH, alkyl Maving™fp to 10 carbon atons and

al kyl s having up to 10 carbon atons substituted with at | east one polar
functional group, R6 is a divalent gro conprising up to 20 carbon atons;
R7 is a nonoval ent group that can undergo free radical and/or ionic

pol ynmeri zation and conprising up to 20 carbon atons; R8 is a dival ent group
conprising up to 20 carbon atons. 24 14. The process of claim 13 wherein Rl
is hydrogen; R2,R3, and R4, are,independently selected fromthe group
consisting of Cl_6 alkyl andfFriCI d??kyl?hloxy;lii i s hydroxyl, -CH2OH or

- CH2 CHOHCH2 OH, R7— RS- C R”-SI—[OSI],. RB-C ' ~RE-R7
R5 R R R!
0

wherein:

nis an integer between 3 and 35,

R'is hydro8en, C4_galky};

R2,R3and R4, are independently, C,_galkyl, triC,_galkysiloxy, phenyl, naphthyl, substituted C,_galkyl, substituted
phenyl, or substituted naphthyl

where the alkyl substitutents are selected from one or more members of the group consisting of
C,_galkoxycarbonyl, C4_galkyl, C4_galkoxy, amide, halogen, hydroxyl, carboxyt, C,_galkylcarbonyl and formyl, and
where the aromatic substitutents are selected from one or more members of the group consisting of
C,_galkoxycarbonyl, C, galkyl, C, galkoxy, amide, halogen, hydroxyl, carboxyl, C,_galkylcarbonyl and formyl;
R5 is hydroxyl, an alkyl group containing one or more hydroxyl groups; or

(CH,(CR®R10), 0),)-R" 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®- R1 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,

R is a divalent group comprising up to 20 carbon atoms;

R7 is a monovalent group that can undergo free radical and/or ionic polymerization and comprising up to 20
carbon atoms;

R8is a divalent group comprising up to 20 carbon atoms.
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R6 is a divalent Cl1_6al kyl, Ci1-6al kyl oxy, Cl_6al kyl oxyCl-6al kyl, Phenyl ene,

napht hal ene, Cl-12cycl oal kyl, Cl6al oxycarbonyl, am de, carboxy,

Cl- 6al kyl car bonyl , carbonyl, C1l.6al koxy, substituted Cl1_6al kyl, substituted

Cl_6al kyl oxy, substituted Cl_6al kyl oxyd -6al kyl , substituted phenyl ene,
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o~~00 ((OH -1 and OROROROH1 HOROROR OROR N OOR OR where n =
1-50 and R is independently selected fromH and pol yneri zabl e unsat ur at ed
group, with at least one R is a polynerizable group, and at |east one Ris
H 16. The process of claim 14 wherein said silicone containing conpound
conprises 0 O Si(CH3)3 ~ f -O-0-Z-CH3 OH O Si(CH3)3 17. The process of
claim 1l wherein the silicone containing conpound is sel ected fromthe group
consi sting of macroner, ‘prepolyners and m xtures he Yeof . 18. The process
of claim 17 wherein the SO' i cone cont ai ni ng corrpou tx{rprl ses at | east one
silicone containing acryl star copol yner or macr

o/\‘/\o/\/\/ si\

and
OR OR O
H H OR OR
RO ! \
l\k/\/s V\M\
OR OR

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.

16. The process of claim 14 wherein said silicone containing compound comprises

@) O,Si(CHg)a
\H)LO/Y\O/\/\ S:J-CH3
OH o
Si(CHg)a

17. The process of claim 11 wherein the silicone containing compound is selected from the group consisting of macromer,
prepolymers and mixtures thereof.

18. The process of claim 17 wherein the silicone containing compound comprises at least one silicone containing acrylic
star copolymer or macromer.
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