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unavoidable dimensional variations, because, during injection-molding of plastic molds,

fluctuations in the dimensions of molds can occur as a result of fluctuations in the production
process (temperatures, pressures, material properties), and also because the resultant molds
may undergo non-uniform shrinkage after the injection molding. These dimensional changes in
the mold may lead fo fluctuations in the parameters of contact lenses to be produced (peak
refractive index, diameter, basic curve, central thickness etc.) and to a low fidelity in duplicating

complex lens design.

[0004] The above described disadvantages encountered in a conventional cast-molding
technique can be overcome by using the so-called Lightstream Technology™ (CIBA Vision),
which involves (1) a lens-forming composition being substantially free of monomers and



conprising a substantially purified prepolyner with

et hyl eni cal | y-unsaturated groups, (2) reusable nolds produced in high
preci si on g@g{,s)(l;’gmi:url ng under a spatial limtation ofpcqaﬁ]tshdﬂ(;k,gmws
radi at i onvz] , as described in U S. Patent Nos.
5,583,4@ﬁse507ﬁmk464 and 5, 849, 810. Lenses can be produced at
relatively | ower cost according to the Lightstream Technol ogyTMto
have hi gh consi stency and high fidelity to the original |ens design.
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polymer chains that are covalently attached to the copolymer chain and derived from one or
more pre-formed hydrophilic polymers each having one sole crosslinkable group, wherein the
dangling hydrophilic chains are free of actinically-crosslinkable groups, wherein the pre-formed
hydrophilic polymer has a molecular weight sufficient low to be efficiently and covalently
incorporated in the prepolymer but sufficient high to provide the soft contact lens with a water
contact angle of about 90 degrees or less without post-curing surface treatment when being
present in the prepolymer in an amount of from about 2% to about 30% by weight; and
actinically irradiating the composition in the mold to crosslink said one or more crosslinkable

prepolymers to form the contact lens.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0009] Unless defined otherwise, all technical and scientific terms used herein have the same
meaning as commonly understood by one of ordinary skill in the art to which this invention
belongs. Generally, the nomenclature used herein and the laboratory procedures are well
known and commonly employed in the art. Conventional methods are used for these

procedures, such as those provided in the art and various general references. Where a term is
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| [0013] A “silicone hydrogel” refers to a silicone-containing hydrogel obtained by
copolymerization of a polymerizable composition comprising at least one silicone-containing
monomer or at least one silicone-containing macromer or at least one crosslinkable silicone-
containing prepolymer.
[0014] “Hydrophilic,” as used herein, describes a material or portion thereof that will more
readily associate with water than with lipids.
[0015] A "monomer" means a low molecular weight compound that can be polymerized. Low
molecular weight typically means average molecular weights less than 700 Daltons.
[0016] An “actinically-polymerizable monomer” refers to a monomer which can be
polymerized actinically. In accordance with the invention, an actinically-polymerizable monomer
can be a vinylic monomer or a compound comprising two thiol groups. A compound with two
thiol groups can participate in thiol-ene step-growth radical polymerization with a monomer with
vinyl group to form a polymer. Step-growth radical polymerization can be used in making
contact lenses, as described in a commonly-owned copending US patent application No.
60/869,812 filed Dec. 13, 2006 (entitled “PRODUCTION OF OPHTHALMIC DEVICES BASED
ON PHOTO-INDUCED STEP GROWTH POLYMERIZATION”, herein incorporated in reference
in its entirety.
[0017] A “siloxane-containing monomer” refers to a monomer containing a divalent radical of
Ry
|
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Ry % in which Ry and R, are independently a monovalent C4-C4 alkyl, C4-Cyq ether,
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[0022] A “hydrophilic monomer” refers to a monomer which can be polymerized to form a

polymer that is water-soluble or can absorb at least 10 percent by weight of water.

[0023] A “hydrophobic monomer”, as used herein, refers to a vinylic monomer which is
polymerized to form a polymer that is insoluble in water and can absorb less than 10 percent by
weight water.

[0024] A “macromer” refers to a medium and high molecular weight compound which can be
polymerized and/or crosslinked. Medium and high molecular weight typically means average
molecular weights greater than 700 Daltons.

[0025] An “actinically-polymerizable macromer” refers to a macromer which can be
polymerized actinically. In accordance with the invention, an actinically-polymerizable macromer
can be a macromer with one or more ethylenically unsaturated groups or with two or more thiol
groups, which can participate in either free radical chain growth polymerization or thiol-ene step-
growth radical polymerization. Preferably, a macromer contains ethylenically unsaturated
groups and can be polymerized actinically or thermally.

[0026] A “prepolymer” refers to a starting polymer which contains multiple actinically
crosslinkable groups and can be cured (e.g., crosslinked) actinically to obtain a crosslinked

polymer having a molecular weight much higher than the starting polymer.
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Usi Ng reaction by the use of heat energy. Examples of suitable thermal initiators include, but are not
limited to, 2,2'-azobis (2,4-dimethylpentanenitrile), 2,2'-azobis (2-methylpropanenitrile), 2,2'-
azobis (2-methylbutanenitrile), peroxides such as benzoyl peroxide, and the like. Preferably, the
thermal initiator is 2,2’-azobis(isobutyronitrile) (AIBN).

[0037] A “spatial limitation of actinic radiation” refers fo an act or process in which energy
radiation in the form of rays is directed by, for example, a mask or screen or combinations
thereof, to impinge, in a spatially restricted manner, onto an area having a well defined

peripheral boundary. For example, a spatial limitation of UV radiation can be achieved by using
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i nper neablwgore@h9diz{ masked regi on), as schematical |y i Idcaasseabesh7in
Figs 1-9 of U S. Patent No. 6,627,124 (herein incorporated by

ref erencasé h0OTt8A entirety). The unmasked region has a well defined
peripheral boundary with the unnasked region. The energy used for the

crossl i nki IS ra I on, ener eci al | adi ation

o at | i Eiel bt A PBTAU oh P ek et g gy 2 UV
ener gy ipipefnerable rggibe (maskiea rédm)fasrsmherﬁat&awmsatramdmaFigy 1ia0fal. 8 ehatéyd Him
in ord h i t er
nand ertier i Mol artRitad s FL BB B8R ERL] 1 bl oBRa g o el

r ef er endadinedperipheras bormdary vdipitheyuiroasked rqg«qnnd)he@he@yluemfw theenesislinkinghe
user t Oraﬁﬁﬁér{ & elr&;}:@éﬁec%lly g(ﬁadhgho% gérﬁr% ra%%t%h'é?&tr‘%tré'ﬂ zflloﬁ ot Bldfmal

st or age, 'Sinf ect I ng ani ng cont ai ner. I's well known 1 n the
art t hamdigtiefy ghexagdiatnn %nefﬁygqf@fﬁtabgfahmsen thederm ﬁf a/5ubptaniially pataileltoens i
lens. [Q8&%n thE¥Re haRABScRevistdaBatictioR ahd b teaithdhand Brfidels¥ @ntheand
that is used to inpart color. Dyes are typically translucent and
absorb Y¥%o not scatter light. Any suitable bioconpatible dye can
be usedjod3s]t he/nsmfnemrnmgr iR\r€Btanodto 4 @Qéﬂl]eaﬁs dﬁlgg(ﬁﬁﬂilonﬂgﬁéﬁtﬁleﬂs mamdeleed
substan ended. in a

o1 orent PEARETE By IR EERE 11 GarerBib i RGPS dcsiee. B pft & deanio
pear | esamitdingpi §remel] known dothe entthatrzalye @ndiveabigmaht ¢am enysed in tisibilite tinting
pi gnent a [TRY. be enmployed, it is presently preferred that the pignent
be heat® resi stant, non-toxic and insoluble in aqueous sol utions.

[ 0041] [0&BMIf acﬂyermdarfs gaubistante thatis sokblleliea edlvent gpd et ishaed torimaart cdpe
has beep, dd 68t a}? r?sﬁﬂérﬁt%ﬁ@ aEé&QBUFdUno‘?E%ﬁ@g}h( OAnfsﬁHlSlé@%@ompatlble
nmodi ficatlon prior to or posterior to f'ormation of the
articl edyelc‘r@n\hﬁlb@ﬁd (n1the Bregerdtnventians applied to the surface of the

articl eooﬁ ) KhEEheRt meRREh BSwaLEd AHRRINBE thaPRisOsichBe I IREGR iIRTvhich® is
articl e t he chem cal natur en(tp'ﬁ;g1 el ectrostatic char

cheni ca‘l”s?jll‘ frgsPigmentitan OF Aiyeeset ehb PhegphoREEeN, PIORIERY pg%?es%%} t he
sur f acepigmemesit doRger@ibndl peynant.i White @dyesuﬁéﬂne piireat maybd e ploydux @ Mpbrasantly

f t t ut . t nited t |
o1 ocos BB RO LR T Re eel TeueonunatblgiPate POk he Tt Pate sl ™
articl e[oosae "Juofaceemadifit atipn'UaSusdeatereilNoseand tixl 2n Sitlslehiad béeibB&at8alh a
oot e PAEE ABEE D S0 s HBRIR R K P ke
char ge, formatmloéthecmtlcla:nn whlhleﬁ ervealyg Isemh@é)o the Iseiiaasaf therastigienéitopemical
the gr aépfe'c@@ a aJ&’)FUeH P{ol thE sIFRJITRIHE dcld] eﬁm%‘ﬁé’(urter(@ S WidcR6QatRf

an arti -transfer coatlng process ISC ose U. S.” Pat ent
No. 6, 7aGrge)of @W@w@al arqupg en Pisreatface efhe atide arrcalterad. pt &) bRsureoraies

I ncor popahé Qﬂcl@faré’\@thérw&: ASETHIS EkdthRarg sl tife@fnﬁ@Ht é?dc@@sefs Q{clda{@ktblﬁ‘gre
contact | enses (i ., surface treatnent prior ation

or opos cBPHTNER 5, PIBSTIRALCREES g a6 ippizel agss 268l t8¥%'ﬁ§%°f 2R arit

5, f219 9@be, 61, @@ﬁxp%za .SAITGht. 64&22302,575 anﬁﬂasmglrgd%ngfagbmmg;tgge%%ﬂew

reference their entiret

Case SOPTEATTY! ApUTcEderstan B ArpLrhEanet NGV G ok At AEPC FL

Appl i cairiadiatid?u ot otbert énergyNoLrcé) 20@ical4Gb8Tenth éreegrafting orydaipatie chobgmers
f t

::gatelr ﬁg& mé(g?nlngé 0 H) thé gﬁ%}ce o‘ffl?r(}ialltlgi%éﬁ@ @Xr lggf)éfrlgc?%g&f)ﬂo@%é@t en? méJer

No. 6, 4Bate8t™o. 66, 19@9992{99!” @c@@@r@%by efeBdnce §08s ergir@vlothe @ o(deeation of

i ncor poy, egg géﬁdé' RS BRSRRmlIRdnT r‘r‘hal@ﬁﬁ bdn@éc't Rfdes i@oéﬁacgﬁgmeﬁf%or to

pl asma gas FOCESSIgﬂ conditions are descri

Nos. 4, Bllgmerization groposgbindhd. Par% Nos e AE0-ofHs 410425 2% 1BA7Y- 221 %8%ur e
of | oweg 38t E2N8% @8EL MMd, 7QF8B07 MEYAR McSibordifed BYabferdd@ss in their entireties);



[ 0043] "LbL coating"”, as used herein, refers to a coating that is not
covalently attached to a contact lens or a nold half and is obtained

through aygypenfysd ayer ("LbL") deposition of polyionperfRicshaiged)
and/ or non-charged materials on the lens or nold half. An LbL coating

can be CasgB®EI5A0f one or nore |ayers. [0044] As used herein, a

"polyionic material" refers to a polyneric materi al that has a
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[0046] “Post-curing surface treatment”, in reference to a silicone hydrogel material or a soft
contact lens, means a surface treatment process that is performed after the formation (curing)
of the hydrogel material or the soft contact lens in a mold.

[0047] A “hydrophilic surface” in reference to a silicone hydrogel material or a contact lens
means that the silicone hydrogel material or the contact lens has a surface hydrophilicity
characterized by having an averaged water contact angle of about 90 degrees or less,
preferably about 80 degrees or less, more preferably about 70 degrees or less, more preferably
about 60 degrees or less.

[0048] An “average contact angle ” refers to a water contact angle (advancing angle
measured by Wilhelmy Plate method), which is obtained by averaging measurements of at least
3 individual contact lenses.

[0049] An “antimicrobial agent”, as used herein, refers to a chemical that is capable of
decreasing or eliminating or inhibiting the growth of microorganisms such as that term is known

in the art.



[ 0051] "Antim crobial netal-containing nanoparticles” refer to
particles having a size of less than 1 mcroneter and containing at
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[(cm?® oxygen) / (cm? )(sec)(mm Hg)] x 10°°
[0055] The intrinsic “oxygen permeability”, Dk, of a lens material does not depend on lens
thickness. Intrinsic oxygen permeability is the rate at which oxygen will pass through a material.
Oxygen permeability is conventionally expressed in units of barrers, where “barrer” is defined
as:
[(cm® oxygen)(mm) / (cm?)(sec)(mm Hg)] x 10"°

These are the units commonly used in the art. Thus, in order to be consistent with the use in
the art, the unit “barrer” will have the meanings as defined above. For example, a lens having a
Dk of 90 barrers (“oxygen permeability barrers”) and a thickness of 90 microns (0.090 mm)
would have a Dk/t of 100 barrers/mm (oxygen transmissibility barrers/mm). In accordance with

the invention, a high oxygen permeability in reference to a material or a contact lens
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oxygen perneability of at |least 40 barrers or larger nmeasured with a

sanple (f |V{,6rb®§/#6§ﬁs) of 100 microns in thickness accopgimgobfosrrs
coul onetric net described in Exanples. [0056] The "ion

per mealtasd 50715 ough a | ens correlates with both the | onofl ux

Di ffusion Coefficient and the |Ionoton Ion Perneability Coefficient.
[0057] The lonaflux Diffusion Coefficient, D, is determ ned by
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| onof l ux _Di ffusion Coefficient [mMmR2/m n] dc = concentration

di ffer dhEETRIBY/ L] dx = thickness of |ens [mni

[0056] The “ion permeability” through a lens correlates with both the lonoflux Diffusion
Coefficient and the lonoton lon Permeability Coefficient.
[0057] The lonoflux Diffusion Coefficient, D, is determined by applying Fick’s law as follows:
D=-n'/(Axdc/dx)

where n’ = rate of ion transport [mol/min]

A = area of lens exposed [mm?]

D = lonoflux Diffusion Coefficient [mm?min]

dc = concentration difference [mol/L]

dx = thickness of lens [mm]
[0058] The lonoton lon Permeability Coefficient, P, is then determined in accordance with the
following equation:

In( 1-2C(t)yC(0) ) =-2APt/ Vd

where: C(t) = concentration of sodium ions at time t in the receiving cell

C(0) = initial concentration of sodium ions in donor cell

A= membrane area, i.e., lens area exposed to cells
V= volume of cell compartment (3.0 ml)

d= average lens thickness in the area exposed

P = permeability coefficient

[0059] An lonoflux Diffusion Coefficient, D, of greater than about 1.5 x 10° mm%min is
preferred, while greater than about 2.6 x 10° mm?min is more preferred and greater than about
6.4 x 10"°° mm?%min is most preferred.

[0060] Itis known that on-eye movement of the lens is required to ensure good tear
exchange, and ultimately, to ensure good corneal health. lon permeability is one of the
predictors of on-eye movement, because the permeability of ions is believed to be directly
proportional to the permeability of water.

[0061] In general, the invention is directed to a class of actinically crosslinkable silicone-
containing prepolymers with dangling hydrophilic polymer chains. Such prepolymers can be
used to prepare silicone hydrogel contact lenses, in particularly according to the Lightstream
Technology™ (CIBA Vision). It is known that a silicone hydrogel material typically has a surface
or at least some areas of its surface, which is hydrophobic (non-wettable). Hydrophobic surface

or surface areas will up-take lipids or proteins from the ocular environment and may adhere to
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[005;8] The lonoton lon Perneability Coefficient, P, is then
determned in accordance with the follow ng equation: In( 1 -

2C(t) I A O)wo 28081123 / Vd where: C(t) = concentration afcragdioginrizgns
at tinmet in the receiving cell C(0) = initial concentration of

sodi um Case 50A1dnor cell A=nenbrane area, i.e., lens area exposed to
cells V=vol une of cell corrpartrrent (3.0 nl) d =average | ens thickness
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solution. Where the dangling hydrophilic polymer chains is present in the prepolymer in an
amount sufficient, an interfacial films, which is composed essentially of dangling hydrophilic
polymer chains and has adequate thickness, can be formed at the mold-solution interface prior
to curing (polymerization) and subsequently preserved after curing. As such, one can make a
silicone hydrogel contact lens with a hydrophilic interfacial film thereon without any post curing
surface treatment.
[0063] There are several potential unique features associated with use of prepolymers of the
invention in making silicone hydrogel contact lens. First, a prepolymer of the invention can be
cured actinically on a timescale of seconds. Second, a lens-forming formulation (polymerizable
composition) can be a solution of the prepolymer which has been substantially purified (i.e.,
removing substantially starting materials for making the prepolymer). No lens extraction is
necessary after curing of the lens. Third, surface modification occurs prior to the curing of the
lens. No post curing surface treatment is required. Fourth, prepolymers of the invention can fully
utilize the advantages provided by the Lightstream Technology™ in make silicone hydrogel
contact lenses at a relatively lower cost and at high consistency and high fidelity to the original
lens design.
[0064] The present invention, in one aspect, provides an actinically crosslinkable prepolymer.
The prepolymer of the invention comprises: in the copolymer chain of the prepolymer, (1)
siloxane units derived from one or more siloxane-containing monomers and/or one or more
siloxane-containing macromers; (2) hydrophilic units derived from one or more hydrophilic
monomers and/or one or more hydrophilic macromers; and (3) dangling hydrophilic polymer
chains that are covalently attached to the copolymer chain and derived from at least one pre-
formed hydrophilic polymer having one sole crosslinkable group, wherein the dangling
hydrophilic chains are free of actinically-crosslinkable groups, wherein the pre-formed
hydrophilic polymer has a molecular weight sufficient low to be efficiently and covalently
incorporated in the prepolymer but sufficient high to provide a silicone hydrogel contact lens,

which is obtained from the prepolymer, with a water contact angle of about 90 degrees or less

11



contai ning prepolyners with dangling hydrophilic polyner chains. Such
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2?F?g5§%$%m]ro e c%%%o @Eﬁensmﬁﬁgpg%meaﬁlhn&FF}Igﬁb&]l§ﬁ§£¢ ghtion

can be mmm mm ianiogyeglen yatamm lapnefamw&feed)by smc«mcw fordaedhd (1l

| ens-formng fongy%atlon (pol yneri zabl e conposition) can be a

solutlon o+—fh@CQIepolyner whi ch has been substantially purified

(i.e., renovling substantially starting materials for making the

prepol ymer).®No | ens extraction is necessary #ter curing of the

| ens. Third, surﬂace nodi fication occurs prior to the curing of the

| ens. No p&st curpng surface treatnent is required. Fourth,

pr epol yners ¥ention can fully utilize the advantages

provi ded byV;ne L| tstrean1TechnoIogyTn1in make silicone hydrogel
S

contact | enses—atca, el atively | ower cost and at high consistency and
high fideliyy to ﬂhe otiginal |ens design. [0064] The present
i nventi on, |n oneRaspect, provides an actinically ¢@hosslinkable
prepolyne[_ The prepolynmer of the invention conprises: in the
copol ynmer |chai n ok,;{he prepolyner, (1) siloxane units derived from
one or no e S|on;nw-conta|n|ng nononers and/ or one or nore

Qi i aC¥ oner s; (2) hydrophilic units derived from one
or nore h‘drop' bnoners and/ or one or nore hydr ophilic
macr oner s and 3 ngl ing hydrophilic polynmer chains that are
coval ent | y Q the copolynmer chain and derived from at | east
phi Risc pol yner havi ng one sol e crosslinkabl e

group, whe¢rein the
actini cal ly- crossliznkabl e groups, wherein the(pgye-formed hydrophilic
pol ymer has a nol ecul ar wei ght sufficient lowto be efficiently and

coval eniniwhidhrit:ds pyatregeadon Cy- ®1helkplr Bpahd/eindénendentiof eadhetiter Areghydtagen, Cs-
provi f'ecr:rg aﬁéehé G%Ent*}é{éfl&é?gc% cS }/1384 PQ‘S([X Ik chy J&gcﬁ)ﬁ 3 Bsé ol W%HM he

prepol y ont ac about
VO 200&!&4@&%/@52@0@7\@5@% (@d@ wethamglinkage (-N), a urea lmkage an ester

linkage, an amid linkage, or carbonyl, Ry is hydrogen, a single bond, amino group, carboxylic
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Wi t hout post-curing surface treatnent and when being present in the
prepol yner in an anount of from about 2% to about 30% by wei ght,

wher ei n t hgoRRRY¥er 1s capabl e of being actinically Riagsisikes
in the absence of one or nore nononers, to formthe silicone hydrogel

cont act Cassmb0719M65] A prepol yner of the invention conprises multiple
actinically crosslinkable groups sel ected fromthe group consi sti ng

R

mechani GPCcha]i:bronalljkl’yagibaﬁ,lCMhahyﬁ;g)ry@le'gg@m Y;I?FEM a?lléyl]almy gtdue, (D{jepol ynmer
conpri ses era t .three et t ur at

{0067 “nPaked B ciebag B Ry Bl Cor < EriebroIER S6R 1 Bgel
on the Imgioch@aulkwguéun; blaoﬂ baemipshdznt gireanh btheadizeal orgoprprided hat oranond dfe
act m C@'é dt |9§%¥\)a ﬁﬁgld% houp_es l% teh@en?'b?@a%h%%rr qﬂé ﬁ;‘;o%g?ew ¥-Cy alkene
conpri £hrd ;53

ene- con@laﬁﬂ@ﬂtrﬁ@d el .Gurso alky, Ofeﬁmeo@ﬁhhT%p reptionady f ang Ry meétn@@dthtoygh an

descr i bak&erm%nvaédedar to%rnfjé Yli€hbg rp?cﬂ/\o%@lthatt Qﬂ%a&%ﬂ&%f Rs- R, are divalent
car bon-carbon d e whi IS not directly linked to a car %ony %roup

(-CO), raﬁiC@'ﬁdg@?ﬂ 'ﬁt"&ﬁ?Pe@ﬁe”bemﬁ ofebaie '”tgg%ﬂ‘éf’@ﬁhfﬂ?woa‘é%%@ﬂd@}h

%neoof §L|9rﬁk6?-H and th)is an ggelgbb raurﬁbé?:‘jr@ﬂﬁzz to 9; R} _¥1\R 7,Ciﬁdéd83adérﬁ ﬁh%éi*]%ﬁ#ﬂ,,ar@r
0 a i ndepen ach o e r oge

O 100, Bty Gop et hALERSRdSE 8F BRPD, JRIST (Rl ca S oCh o |

whi ch Rlnbes from- 10D, &ioklﬂ@etrdalt valy end orrta/dlocaho, Maresdlea‘leniﬁ’dﬂﬁcralsl i nkage

(-0-) an ester Ilnkae an

i 11 BRde, PARR S BERIF St Bon ritals she ey AR S isg et

group, aakgxifiiol-ene aEp- Ql@@/&( ribﬁi@éi?,ﬁﬂ@lé’ﬂtﬁ%%ﬂ@?p?@s‘éﬁce of thiol groups WhICh can
be provided by a step-growth-crosslinking agent having two or more thiol groups. Similarly,
where the prepolymer comprises multiple thiol groups, these groups undergo thiol-ene step-
growth radical polymerization in the presence of ene-containing groups which can be provided
by a step-growth-crosslinking agent having two or more ene-containing groups.
[0069] In accordance with the invention, the dangling hydrophilic polymer chains of the
prepolymer each are free of any actinically crosslinkable groups. The dangling hydrophilic
polymer chains are present in the prepolymer in an amount sufficient to impart a silicone
hydrogel material, obtained by curing the prepolymer, a hydrophilic surface without post-curing
surface treatment.
[0070] The dangling hydrophilic polymer chains of the prepolymer is derived from at least one
pre-formed hydrophilic polymer having one sole crosslinkable group. The sole crosslinkable
group can be any functional group capable of participating a covalently coupling reaction
described below or any actinically-crosslinkable group which can participate in a polymerization
for preparing a intermediary copolymer described below. The pre-formed hydrophilic polymer
with one sole crosslinkable group has a molecular weight sufficient low to be efficiently and
covalently incorporated in the prepolymer. It is believed that if the molecular weight of the pre-
formed hydrophilic polymer is too high, the covalent incorporation of the pre-formed hydrophilic
polymer into the prepolymer would not be efficient in a coupling, especially in a free-radical
polymerization. Uncrosslinked pre-formed hydrophilic polymer is removed during the ultra-
filtration of the prepolymer. In addition, the pre-formed hydrophilic polymer with one sole
crosslinkable group has a molecular weight sufficient high to provide a silicone hydrogel contact
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Case 50715A group, hydroxyl group, carbonyl group, Cl-Cl2 ani noal kyl
group, C1-C18 al kyl am noal kyl group, C1-C18 carboxyal kyl group,

C-CGo hyq%%(y %}1# group, Cram al kyl al koxy group, Cl- E@;,[@mogy%a,b-}goxy
group, C1 am noal koxy group, G -C's carboxyal koxy group, or
Cl-C18 d:ag&wmﬂpkoxy group, a and b independent of each other is zero
or 1, provided that only one of R2 and R3 is a divalent radical; R4 -
Ro, |ndependent of each other, are hydrogen, Cl-Cl0 al kene dival ent

r adi callenscyhich ¢ efitaiped fresp the(prarm)umerydifhos welsT casfiaat angls Plakret Ahdparersare

l'i nked &y ﬁr‘é@?atﬂ@a@ddﬁ@@@e&bé!@érﬂéﬁs ol sraferdoly J&Um@de@’é‘dslcﬁlefsb NYen more
provided that at Ieaqs;a{g one of R are div r adi caé WP n_and m

i ndeperfigfRtaPlrabad ) CRofRsS o4 1ess: WW@@%‘P%M@ su ?08358@“‘?%" gnd e
t hat t heessnfinahe ﬁre@dﬁlﬁnﬁﬂ ihan amoUﬁttcﬁgem avaotEs td st 20% oy Yeighlth - R12,

|ndependent of eac
r adi caI falafdei E Inverﬁ l? ra( &Ebgbt (%aoore Qormg(lf cﬁopl)c,hlllcg) fymer from
from1 éb@uGSOONaﬁwﬂe@bbmo 090 ldy tarsepreferdbhofrah aszm 100(Ri4ttoas & atioutd Qe@ﬁo

radi cal ItotL 09\%% Pm%tﬁy ﬁﬂ'ﬁ 385&&96d8§{0n§%%0u§§(ﬁ)0% P! €

ene-con alnln roups un ene Steg I‘O\Nth
r adi cal [0pol] yr»%pre@afts/menoﬁtfne mh@ﬂpn e@renr@@sdfonﬂ Ab@t 1% Ao pouRiAp Greyviohhe

provi dege@y o} 1 fﬁ)tn?roQﬁ oxd; R AbAR §b%n&* 16kA8 @Rks &@%@%ﬁqmegr mﬂ'%réﬁoid?iem

groups. Sim where t epreogﬁr conpr.i ses nutlg_et i 0 .
gr oups, ConfaidRg @Pwpﬁs ander s P e ERRIYPO WA OMEET Eam aboui 10% to
pol yrreréb%atso%l dréfefaBf FRNESRINE E5R o £496 bG ARIGA, BF M@IrEHhid RAItsNHErEEd Bém ohe

provi ded by a step-growth-crosslinkin t wo o
B Cordtandte Ryt op Bison R e ot BN KreCrng ShBH PO 2% e
dangl [ Im;ohyﬁi]%)nﬂefbta@lyﬁmiwmut c%ao asom)fzo%h@ v ghn,aif viamyling agdrogtile dotyerer

of any actinjcally crosslinkabl e grou a rophilic
pol ymer %@W:ildﬁgvefr é’"b?’ées%rrﬂ]oreﬁ’r f Q%Srag S Oﬁﬁlﬁgaq H%OM'CLE%’?? mseESf ficient
to i mpaPo72a sinlaiccodandeydihdigeinverdiberd rrkpolyheraif fednigpticucanee ¢itaned from
prepol y t

treat mé[fﬁte %(g%? %ﬁcﬁyr‘!&é ngﬁ:ﬂﬁé We“vﬂﬂ'ﬁ'l furH:cl’igﬁal bQ%g?ﬁiﬁgﬁr?&hWrophﬂm
pr epol ywmwﬂe@haﬂe!% bwe@/afanﬁwaﬁcmne@ghm@ﬂﬂlé Gl@ﬁémk@*W@Um@ﬁbﬁ)ﬁiqu@d'afy

pol ymer ; Jagi hBHPsigh SR Een%%ﬁ’tso?kérﬁ\h%pﬂuﬁct%gllb%up-ghﬁ'cc%%r%t@ LAy sbjakap| €
group can be any functional group capable of participating a

coval en@quy“rzgdn Phg reaction described bel ow or any

aCT i ni C[@b?(ﬂ Cit %?ﬁéll'kﬂlﬁ\ﬁrblrﬁthéléﬂ%t @I{b'aﬁ b ﬁat@hlﬁgfddcﬁ\iepg?b@sl démaorm a covalent
olynerjz or arin i nt er medi co lescr
Dol 0 o N8 B g BTG EoBUTyirea oS RAGRs. SHTRBIBLE hiabl e

group h@ﬁwdmoﬁm|debydrai‘fon\®6h@mbatﬁmfdohmtl@f$t addianto@ndhﬁoref §ubstitetidn (pr and

j . &
ol ecur gD RERAIGE. QP AR RGur IR et c=lidi foreiE tRkioly, oho©
t he covegoaphandaciog pmchitm&rFombxartWe mneanﬁim gredp rgadtscypmlalde@y@m@"?mto form @

the pr e%%fy i rqa)pﬂhhgreoee%&ﬁc%lie ar’m egroﬁglﬂ%c'tsr\git &?}P&ﬁé}ldﬁ tb Rort

free-radical  pol ymerization. oncross or me
pol ymer an amidefinskse (a-Nngan hr@mmgrw-rﬁ@qm wih ?'@)ﬁO@ﬁa”@’ﬁéO fwr@@mr%waw @n

addi ti Olq&ldr&@fsreﬁ&g V\/fitﬁ”éﬁ%(:\ybyﬁfqu Iﬂérln' é3ur9f?llabférﬁﬁka L @B@xﬁ%eﬁzts with an epoxy

crosslinkabl'e group has a nol ecul ar wei i ci éent provi de

a sili coiemynebeedinkedsir@dia hyirPwbsasts gﬁﬁ@ﬁ@#ﬁmsm@/f@fnggst@é@éage

S50715A ﬂO@V'tﬂl E@rﬁ?ﬁlarv%o@)érﬂibﬁm cfrﬂnﬂl@gb hﬁhl&f £BONHFE betwieh PaiRs viadr&slinkable
contact angle

90 degr refera
degr ees96HPY ¢ del‘?ﬁtﬁ‘é”tﬂim?té’i“aﬁg @8 %6' ‘fj%ﬂr‘@@g E‘Fylcgggmaﬁg?‘?amre
pref er atnieynaa@mmﬁm@&rrﬁlmg é&ﬁﬁm@l’xmir&Slemw drhioing, lmbfsbsteu cangnaerdrihoester,
treat rre and sent h e . t of
Fr om abBUEPB%eFs PBBTr 2 B05h By et URe'e. FURE B RS sull R
i nventi smfpnamuee ntbloester, aryl, w@r@hsrlomnahpm@cf/@emﬁdodagldmetphihldcarbpmlagenemd
i's fro%%g%naﬁg&_dal tons to about 20,000 daltons, preferably from
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[0073] It is well known in the art that a pair of matching reactive
groups can forma coval ent bond or |inkage under known coupling
reaction 6pedhdsi19682 such as, oxidation-reduction condigdraRgeos/0s7775
dehydrati on condensati on condltlons addi tion conditions,
substi tQase 0T A di spl acenent) condltlons, Di el s- Al der reaction
conditions, cationic crossllnklng condi tions, and epoxy hardenlng
condi tians. For exanp an anlnowg$oup reacts with al deh oup to

de
form a [88Flf f W%ﬁﬁa&h"eﬁ?‘l%?ﬁ' hygEoXy lehiohtPe 8MINg IR ﬁ'ES'Ydﬁ
reacts auhylriddgrag, duieiyigr grdeép, t CHGR (R and amrdaydrbg@k@e:1(to C@alk[vl)gro@@)

th
ot 10 SEMRLEREAL ML SRt S5 U5, b3l R, M R e
hydr oxydichi@atiasingirhdnoanr dialogen sutfsttuadaryrigihéenoror nkdigaloge s)hstituted

oo AT L iR, Pl BB b T b S R B
pairs omydmstIosmcmluhlée gstou psldo estef, lhm@avm Iaasldpmtrowhemaltgrm, agde.or(2-
et her, &ﬁﬁ%%‘nthuo%%ﬁonaﬁﬂd@Ir’éeyc%hSlﬁehﬁj@r urea, urethane, am ne,

am de, oester car bonat e,
or t hoesi0BF6] plhissikeisiood thap ROHRY ALAES M3y, bf? deas Eor e@Mplenacarbodiinids ern

sul f at epe GHeditih fedBuplmllof b BABLLAR and Hh EARNRAD #8m dhinf@Skkbge Bétiken the
si |l ane, sil oxane, heteroc*cles t hi ocar bonat e thlo ar bamat e, and

phosphoRakfes beingsaiplsd; ExeTRopegaksshinsies s rsthrasE-50715A [0075]
Exenpl agishetrgaetinopeopgheiipsdiimie! (0€), Y/ NF gt ohgkyitspbodamidadD gCR UGyl @Rexe

, drid | £ I Vi R.and R
yar bgenaroare s gl Z%éyr,o%h%%ﬁoagur%?%' s riaEee st of:
i odi de) hydasxybucchinaide (NHIS) B - Hmdmyanmsmcmlrsldeyrmy&;bei,esnrably included in

hl tuted
onoCr Bl 0. BRI LORINEEalA%, il BkRAESHRSY !t e
mal ei m eféigiersyi EP@icnenlesNHE dmgdrbdwylsi wépltlhg/mramwé%e@twmemsdeoegtrrquecule-
hydr oxysyd Foﬁﬁél?ﬁHQ'e@Ie?Earﬁ%%&rwnh'aﬁQ iy t8$ daniub%sdr azi ne,

axidonitro rou azid I 't hi o) proprionam de,

gl yoxal [00g deﬁvéﬁéablbﬁwvnct[ooelm?un of th%mt@ﬁa@dw(@@@plxrh%rﬂs saieied frgn the

agents gRyp BnsusRglof IFyQFox?Iﬁ;%GHSQvOﬁI)%ﬁﬁ%ml%@%uﬁgﬂ—m ), UseB86hdaky érhnﬁo
a

coupllng of a carbox n amine to forman amde lin a%ﬁige
the. ol SEUPEE NG BeshTeNrs (EEAIIDesPY SEAPD IS M IeUR GCHO), amide |
1- et hy 1gugs3—CctiNme, hxdi@naliae pFapy (3-cax bxel Ci, Br,de | ( 8BGjocyanate groups,

N, N - di I I b d - 1-. o
IO el e e bagh e, 6bOc, o Yl SONeXikiige v g cppbinations
m xt ur ethetdoér eof . Nhydr oxysucci ni m de (NHS) or

N- hyd | j A/ (s i.[.m.d
Ce oo CBEY | BB S POl SR R BeHiolh8 this ddbd G o MR Refahifo"e

( conj ugahemyr efacuineanclyydraphitic yoitsdesiged\HEN adyd@phitxybromeres ablyinaginithe
an NHS- Wﬁetr @ﬁialﬁ 'otaﬁ?nﬁ%ge@d%Fhlﬁ&b%Iﬁnergﬂgmg qn@%@n%oﬁ%ﬁﬁ’iﬁal?@%t@@ﬁm

wth am forma Preferably, functional grou
of the gr@tl@?r ﬁ@%lp‘aHWchﬁﬁﬂ gtrEvediay sepabemesd Ihﬁdﬂﬁet‘% gHELFPPEYRST §Itquwgb
of hydr gxie Wv%i@rsar( ofgihic sBIVEATRS dhix@irh BOwEEPaHRSat (e Ble or§RGOSINY, or a
am no groups -NHR carboxyl groups (-COOH), epoxy groups, al dehyde
gr oups Tvﬁﬁﬁf OrgaR @JﬁFﬁﬁps (-CONH2), acid halide groups (-COX, X=
Cd, Br, [0079] ) Anii@iradiasycpaly&edtmzSobtaisalyedtpbgmanatips of dabxide
groups i nations

Shor s Sordiistsy et bl ki 8% SRS Saellry BB e e RisLBt | o0

from a sedood &meticahgraups (hg., hasirgnteo farctioset goues pnégtdraoip bi tvMopposite $nds),

Gor VeSO W FSAPNLH Ry PRBTEL S GG P B EARPL B .

funct i ofvabtiggabarpens, tﬂaﬁt Ib@st@sedych'gpmlm ndwar mihloaly pne Bisberaseend fngtiggal
i nventi gay o Sk CRYr YRS biehh FadftsSMittrh SedeRd41RL &F ea bt 3R A organic
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Case 50715A conpound with three or nore first or second functional
groups, wherein the first and second functional groups are different
from eachagég&% %qu sel ected fromthe group consisting 9{1‘/0%5909/@57775
group, r oxXy car boxy, isocyanate, epoxy, and acid ﬁ i de group,
wher ei rc;gé‘@sm—rm and second functional groups are different from
each other but coreactive with each other in the presence or absence
of a coupling agent to forma coval ent |inakge selected fromthe
group cesmiognd weh breaarandia fiest onpesend funelional asvipsamiatein thehisland seernd
rati o giindiBhalor&Re aMAdifdb M fﬁ?)f‘n éah:ﬁ otridr 8hd gélé’&éd Wﬁkhegdr%tpc%nfsi@tﬂg{;@ amine

second functional groups or of the second function grou s tot
first YR hEHaxY. gaam%sé I$YANREE: SPRYuRRd 2] PRlgmaEyBuherein ”ﬁ%f'rétt%‘ﬂt 20,

pr ef gr adeloynd fuAEIcARIQYMSUPS -ate differ@PiGtim SachrBdtic? bpf efreicatd \ylﬂ‘f samonouithd. 1
t o about

080] Where the first function r re am oups
and " hePresogh 8 SRREGS O o Eng gE T e oy Ay B G BRTLBF st B
i nt er meghinaisihgad padthyamer wreaetheananieant dg pedrghothy uateast mola)@am}mme okthe fiest
]]: Iurnit i I)fu acﬁlongc%ﬁéugggc? @823%8%% fur?c?gyaqaﬁ]@s glrb&gtp% sée%egd ﬁ.xlﬁg’no% cﬂﬁ;&[rbq to the first
copol yrffen@oaal@ro@eayt’aaaweur@a@@@d apmlltylut loabou B0 p2feraeirem @h@tﬂﬂrtgt
functi O%Lt@rn%'é) re?érgbh?ﬁgrrn %uto P ot the second functional groups
are isocyanate e obtained intermediary copolyners are
hydr oxy[ﬂé%qipeWhﬁ”Glt%?ré‘tfH@Q’i@Qal g[@@a@]e Ypiee graupe ang theseeqndduncypral groups
gr oups ﬁéesobmiéag}@@&trwwwﬁeoamérrﬁ&ﬂe@@Wérga@térmn@ka@fe@%@u@é@

hydr oxy 8 Qup he obtai ned i nternedi are/ copol

i socyand %ﬂca\yﬁ%@ ”b‘?)i'rﬁ“lff‘%?“ﬁaﬂ@éo“pf@f%'ﬂ? VW@FQF H%af“i‘ P“§tse??ﬂﬁi(ﬂ' Yrag!
groups @b@psdrk BRIGIPOURS tHRNbtdihe istemestiary vosdlyjntia hredsay@mtétappadi d

hal i de @o@@ g t he obtained internediary copol yners are am ne-capped
pol yam 3°0085] Where the first functional groups are anine groups
and t he[Osm}onWhénenlcé firstfahctigna wps.ipaaes Itmirdi)@@ydupg Bowpte,sebdmi functional groups

iarr:1t ﬁ(ra céairSp:a ya FXL%EWG &F%@%@ﬁ%%jréerp%ﬂ&&ﬁ rq{:%?gﬁ%fe%gr oups are

car boxymolsgmﬂlzpsasand the second functional groups are am ne groups,

the int f
car boxy 0o oMb aRE R BrA oA LRSR KB alifo BEEBERRF 1 solt Hictonal
are hyd@r@wgs aje GMFi!f@XYaQT@IUFI e elidioprtintermedia g sapOlyRYE L i80%YaRFIR%IPRoup,

t he obt héﬁgserrredl ary copol yners are hydroxy-capped poI yet hers.
[ 0088] | i near_si | oxane-containin unds wit
ter ni nauoowncwperﬁahe G UURS BRI tpe g d SO Cr P SRS S B Ha i groups

groups, arb)édmvsyde Goa fitsa otAgihéll infehoediss copapss aamlma@cxppegrp@lypmms e
pol y( ci PRGN sTretedhe U BRr ek nipers Banaro-Poarg AR raricy P o aeps
copol ynaesambxdigfdups.end inteBe @006 441 Gh&2 PEHINd8 20D8/pddsergdhof EDC are amine-
capped polyamides.
[0086] Where the first functional groups are carboxyl groups and the second functional
groups are amine groups, the intermediary copolymers obtained in the presence of EDC are
carboxyl-capped polyamides.
[0087] Where the first functional groups are hydroxy groups and the second functional groups
are epoxy group, the obtained intermediary copolymers are hydroxy-capped polyethers.
[0088] Exemplary linear siloxane-containing compounds with two terminal functional groups
selected from the consisting of amino groups, hydroxy!l groups, acid chloride groups, and epoxy
groups are difunctional group-terminated polysiloxane, such as, for example,

poly(dialkylsiloxane), poly(diarylsiloxane), polyarylalkylsiloxane, copolymers of different
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Case 50715A di al kysi | oxanes, copoyners of dial kyl sil oxane with
di aryl si |l oxane or aryl al kyl sil oxane, or the likes. Preferably, a

si | i oxane-~ggni@/1d1p9 conpound is a difunctional group teefriisp@kashs7s
pol ydi met hyl si | oxane. Various difunctional group term nated

functi obase pOT15A | oxanes can be obtained from comercial suppliers
(e.g., fromcCelest, Inc, or Fluorochem. O herw se, one skilled in

the art | know how to e such unct i onal roup-term nat ed
ol yo! | Sk ED SPRMEET: Bl SRS ATl e Rl ears o PBed
i n Jourimas. R?éfel%blyyﬁemo&hle&:ﬂﬁlelmng@@ﬁmoelﬁdi; a dFBnctibddl YJrdupA&mindtdrer ei n

ed
nydr op i SHEIREr o S D Brd Sheeraiit O eret i VRl pen be
funct i ootadingt frapsosekesE egbdiesite.ghondsmesiting gordfluceedhrm).gthepsse, one
hydr OXYAK,HQB %Utﬂé ’art%l QOWOW%%?%% eo%{ﬂxf dif oﬁaﬁ % ﬁcglfsiloxanes

di functi onal nat e
di functaqgn@inggp@w@eweﬂmnedtrmayt:a@ q?derréoumal et elyreereSaipticele and

propyl e@ﬁenqwg ({795 d@%ﬁr@#&?lﬁc&%&% %r@rréfer&cgln |tsF5?1|tl@6ﬁ}ner S or

pol oxam n%% unctl ona roup-term nated pol yners
pol yal kifP&dr y‘?’@f’ﬁ@?& hy@iPH"ﬂ’l?d’f“P'&‘i‘?ﬁr ophstigrhilis maAcrRgpesg with two terminal

DO: yal kﬁdhéf@hé] dS s%@le@t@g frfoﬁhI tf’léla&{sis@ﬁ@bf é]\ﬁlﬁ(}(}lgroh% fﬁ'ydii@f(ﬁ@roups acid chlorlde
ol yvi n rrol i dones, difu na erm

R, oy SO PR ST i RSt OB o el b S veol g eal

di al I(;yl @Mhmblqureyhlaﬁlﬁmdhiﬁt@dlw:ﬁﬁ@Ofaéﬂkwder’fméjxmnyIpi&ﬁ@letne tox1de

N, N-di a La net hacryl.am de acet at e

i or JERGRE B Reay Rel L B SXITRAS Of ¥l SRUREEI Al ey r*?'nﬁfef’s
(deri vepblfmeyspoigslkpamylysidss, o:hfuvhryldnmIgyrmpsemimaftempmlyaﬂwahetgzuququgmdes

term na&iﬁqft%(?\ %rbu {eﬁﬁnﬁ&%ﬁ@ﬁ%uaﬁ@gro%{ Qi uﬂ&%halg{ &%Frﬁ %5‘@%&@{ners

copoyrmers ano ySI'S rolysrs
vi nyl ac@‘tf‘éweylwrtmdmeewmonwwm wyylicananomerae(sech @s. §.9;.

d' aI kyI @Ek %in%%{lkﬁ&dryiét%t &alkﬂérﬂln&(lkﬁr%mgé}{/iéié REN-BRKYMEGhRide, N,N-

acr ['met hacryl am de, of mixture thereof).
[ oogo] w%ylme@aarmaﬁédq é'ﬂw??ﬁa@teoorrﬂmere thV&P%)é{Hm't‘%’r%df?éfb@dy'ﬁ@@”at%d
epoxy- t&ﬂm@&anc%ﬁolg’l?@:vé@ﬂorh%&m@ny@@@r hyRoN§9BIER&ILAAI gFdPRémBided SUcCh

as. Pol ysci ence, ar wat r Pol I nc

ccor dabRETHRCR S AR LI GTR Cioh TSP Y S PR biAGlRg t

W t hout mpthiafidysis @rﬁyﬁmlygrs@umnymodram(\ydth @e0atPnore Sioglicanétoteys @Up, Or
epoxy gr. can use, tio n

gooun- LAPRPR BRI IR P OR R RGP LS DL P BRARRRE N such
hydr ophdiblkgmethaytylacideo nomtise thecdafides N, N- di al kyl acryl am de,

N, N- di Y]

di al kyl Oby(ﬂo f/%%acwgattggmn%lgb P%tﬂg *ﬁ%{d %ﬁ%ﬂﬁnétggggg% eéqtdeepog?%ﬁngtsedo
pr ef er r BEGH pmm@btelnacﬂ frgn@gmmemiahsnmhé@ ﬁyzﬂre@pﬁolwrceﬁnp@lay\#&h@a@f@ter
copol ynpgismbRchedeg. di functi onal gr oup term nated

pol y( N, N-di et hyl acryl ani de ( pol , di functional

gr oup- t PR na't”ee(?C‘HSPWI\W‘Wl th‘;ﬂ”iﬂ?’ﬂ%i ?’HJWQ')OF’("WW“C(TW”GH‘@ﬁ Wpqut primary

ar Oulo tﬁhiﬁb@?dﬁs@?éﬂfyyl\%(ﬁu&%yé%ﬁd;‘ §rousliok EM'QF@?' cagrb@]gmaea ?rtnre ﬂri@badv%m
copo 0 | e acr al e | TUNCtI ON
ODe) 1 1o Oy pio ks DR B BaT RO G ST el Eaage or3ueh

DVA/ N- OWdy’d)pﬂaﬁlan&m rdendrwalrmrmelesN Nldibluplatrilamide, §Nodipkyleetiangtagdde, N-

o LR T e R T
vi nyl aceetrred Nmomamgmmpﬂerﬁm%é@m@mmhé ublgmerstcsdomqbyrrm ehidkysi s or

hydr ol t
A

t er mi nateguingted pp @évnayleyrmwr@dp%\r@/n@funetmnér@@@bteym@a §j%/EMPtC©DO|ymer3s
et hanoliySifondl grBYlieRhigied)oop8lhérs BENYVE/ dirRétAY ARBShMinth AeR4 T SR DNal
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WO 2008/ 116132PCT/ | US2008/ 057775 Case 50715A diisocyanates can be
used for such purpose. Preferred diisocyanates include isophorone

di i socyan @ 0§ mt hyl-1, 6-dil socyanate, 4,4'-dicycl gpgxx¥biikbdiane
uen

di i socyanat e e diisocyanate, 4,4'-diphenyl diisocyanate,

4, 4 (ﬂ¢ﬁmgsomnwhane di i socyanat e, p-phenyl ene diisocyanate,

1, 4- phenyl ene 4, 4' -di phenyl diisocyanate, 1, 3-bis-(4,4"'-isocyanto
nethyl) cyclohexane and cycl ohexane diisocyanate. [0095] D epox

di i socyzapirtemingted D&’wu@myérsw@éll@eemﬁowgte@d difjynstionad gioupdtriinates Ny N

copol yrRtfachfianfBe clolyire dmmﬁ@@hhulnb@dbbwhyi%camcu'@lf&xﬂa&nmted
prepared by coval entl'y attachin hl ori de

(0)¢
gr oups Roly Vv eohely dioptedpiraepie %98?%}8“8 DA RGE AR gt Bepored 1
pol ymerfethindh@RUr KEOE i), dQQr@ok)ﬁ temrnetdayodfy@phﬂatevmvw bdfpdlymer (Aefe rablys

or cour SUPSARS RPSTEH BB aD 0 Ao R PRy Ao RERPOREESPbup

sel ect gdrefaratsty ttlmsjegteUUq»rrremasolsms nghyaifolyasis) mcagraxyidermtiyale b xipylagptabePMA

id
mono- f useR PR SR o MR SRR PRSI BLRes® 2, i g
nmonof urie@92dndbingfronyp ot diaminaderaingtesl reetrsny pelyeer §eoPIlyEEGHN be prepared
monof ung Ebr‘amglto BroRs R s E4dEARGH U%Frea%: gNQ' @Q*‘B SO AL LIFBR Srporated by

nonof uncti on gsrou p-term nat ed pol yal k 0,{% am des, nonofuncti onal
gr oup- treferAneaine qjttjremalFrewmmﬁa@ﬁ?Pawp@éydr He¥inyitermasiegiers without primary

gr oup- tR%iAd BuEhyRRIXYINrEL, %Méyfaﬂbie%&ﬁﬁ carBBRPbLEYokY ercb@b and a chain transfer
group-term nated copol rrer ol idone with mpr e
gﬁ] zt?loglyc olic acid,

vi nyl i @gr%hfsrser%m€@aetﬁ tQ%”OS'eQ %{“‘”Oﬁ}‘%’{%ﬁ%a ERAPIAPT RS 7

di al kylpigiaaeeddy, lorethbagidydxgingscaplahed] aalidoyedcipydnadrdarboxyl-containing
ure.thereo

N, N-di al

onof Iu?{B?%ﬁﬂg”%g%{?{%’p?‘é’i"ﬁ’i’%?&t@‘é"”b%‘wvF"ﬁi}‘l“:&{yééﬁl.tﬁ|as""ty!:i%P‘P(}%’He’)V¥'t6‘rﬁ

met handiydsixgl-, @arboyyly ol apsins gobip fioffetpreseabe giraupitiater. ifreferiably, the

POl Y01 A6 B g 370 PR RRGH BBkl TRl SRV, oo
wth ond cmsslrrdxme agemy(l-¢.ca peynroved Hayieg ko, ordiie kshh/@nicaulbfamwtu@@dy@ram@

ﬂll ﬁll- SIVL?% I (r)rgtfﬁ)’éh%tt% gylag"’én?wml\\lam' i Iz?\}dif&lyﬁ&'rc)é U%Q%g;?oup can be used to control

acr or m xture thereof) Vari ous

nonof uribe Meesiat \é‘?‘ﬁ’i‘trFét”@deFlE@@t ROAYGS OF 6?&%”?%6”‘1’ %@P%ﬁ{né'ﬁy (amine,
Pol ymer§ydrdxC or & x?lrg{]@%)W%@B%Qéht@uﬂ%‘hoﬁaﬁﬁéﬂoﬂ@t e r&¥tantpolynichese
PEGs with one anmn r ox acid chl orjde $? ér&p Elat one
Forri muoRales TRE R e a0 o anae! et e Enn e R by gas o
E/bnof un&ipbgmat, \A@lhgt@hytd&lmm aaﬁr@darpaxe@xw @Q)Up pedvidivey tee cvrsun‘ampblynrrem can
e prepare aCC |1 Nng.t I 0C res simlar to SCI’
O s PR RS LB R ST B on 2P Pdrobf ThE R Ep TR b BFfon dhane-
ent i r et gontaong Endinpicapomengeroddestarcghen yetmaahiydraxyl carjabxyt omamioarémctionality

wi t hout, ftl‘rgll%tsbl%’ﬂ%ol%%‘{ﬂ cfjbol er primary am no group, hydroxyl group,
|socyanate rou or epoxy group) and a chain

transf e[ﬂo%ﬂjen@er(@aly theznqh@rr@mf@b@hémmfer aendaithad of eneretiiire hydrophilic

2- mer capt R RbRAES i8fbil abbit 1291VHEBLI £1@RE WHerehiHR! RGOS EtiRSH HainFangbher
WD 2008/ 116132PCI/ US2008/ 057775 Case 50715A h hydr oxymer capt anes,

am non'efl‘fl?éf:ﬁtaﬁ ¥'”ylt§rmWWh awﬁrpéylmrr?@mwg@aatsahbs'r)heé@%ar ratio of chain

copol ynidriste dgérit iemhamldspRilic Wlb Riokahmkywitiot ;Brhﬁ!a @mryi@m hy@bS£808p,
of an |n|t|ator to obtain a

o AR R OHPet SR GO 0 R VE) o PO BG L R e 2 eBMEeLeT y. ¢ he
mol ar r@ipoymef withainmvldcuRn#bight (ﬁ@ﬂifertablyfrbmtaboilt 29060 eboumtroeohydecmlffedablg

i nyl bou h
charn tFaRePaR sy kTR e RO aps ArEErhy BoRenbHE kgl Brodimet
funct i oceal begrobuperiged .the PlebenciiPy diispcgete tot adbin @ nowtpalymeaopmpyiyeer with
copol ynlgrgeWntonec&améiSﬁ"éln@rtwef\{‘aeﬂ'rgi%l IfR/tjro&&l%m%mﬁ)goAﬁ)palﬂpgpérylz0’ 000,
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'[0099] Al ternatively, nonofunctional group-term nated precursor
pol ymers or copol yners can be prepared by polynerizing the one or

nore hydr gpghhdsFdi9nomers in the presence of a hydr oxylpryR83088s7770"
carboxyl -containing free radical initiator at a nmolar ratio of

i nti at ocCage50TS5Aydr ophilic nononers of from about 1:30 to about
1: 700. Exanples of initiators witth am ne, hydroxyl, or carboxy group
are azo initiators, such as,

2,2 Az%lgxpgygQath_cqubqupéqupfhwrpo% Preferred diisocyanates include isophorone
i m daZOdn'stbyané‘lb] Wxﬁrﬁ@m?ll-ﬂlshyé%ﬂﬁ%ké)mlﬂﬂlcyﬁok%xylﬁ\éfhbhtsdusocyanate toluene

2rret i,S( hydr droxyeth r opi on
o RSB Ret heTREY SIRRS Be PPURB B B an B SRS obi
{2 et hy.lsodyahaérr m)odesrm@ﬁbuwhﬁpemumaynndml 1,3hiR! 4 Adobysi@methyl)

hyl proI onairi d) nydr oc Jorldet 2, Z- Azobi s[ N- (2- car boxyet hyl ) - 2-
ot iyt REBhSRET AR BORER lBeaBio, . {6 P has. [ 001001 O her
exanpl 8048 ppiepaxyr, eisavparedéd, loy Hienidcradride-ténminatédpratirsedolyyrogttobplgmers

pol yner i; 8'0P91‘8r% Pyd?d@emhv.k@r@rwdn%?so oég@;raa BY Eaith By L€lchhRb6d.,

pol y oxazo I ne; ate term na

pol y( rrescmxaryatatc&aéldchiw@(gmm)t@&xe}ﬂbawohﬂa@yd dipdrexyet aipmineyterirated
term ngipehd?® by&ﬁbbw%rs%f oﬂ@tohﬁ’ﬁ%@/ﬂy@l?cﬁ)\hthc MapR(EHdMeRE 3ot th ahikiked
pol y(diet’hyl am noethyl (neth)acryl’ate); Mno(meth)acrylate term nated
pol y( diRre¢a¥iresacryl am de); Mono( et h) acr yl am de term nated

pol y(dieddy! E%ﬁfﬂdr@@di@;)hﬂuc&ﬁébu%b‘ﬂ@@@hﬂs&ﬂlcﬁﬁdlyh‘bferé ummtdr@ﬂ@’m;rfaiidmctxonal

hydr o h|||c short. danqgl 1 ng PEG h in
P Pt s et o ronsisita O 2 PRy iy o owhgsoubs Acid GRS BHoupY
2008111&1&&&@6&&26@&5@@@7&@ Q@S@orﬁﬂﬂﬂnﬁt&néI(@gﬁiL@)Ji]arn\Mmédahymdsmmlc@blymers

di - f I d.h

copol yriy € s8R R AR B s R FEH BR Tl PLoroy,
t er m natkerninaied PEGETP @ bioudlp sopplyefees, atmingfuaci®nahgroep-rmipated orlyblkgawylpwides,
In generl;@b] ofurl O R)%bg? 9{1 éy)alru ﬁinJﬂ')e(cNI lﬁ%%%ﬁhcmr%ow -RHfRated

even | ese roups. rou
car boxyqu,wvwguyrroudoneqamp nptaWél QFWEwlﬁ@fGﬁ apralyresss pf Nvijyiowaedpemwith
wher easor@’dirn%é! l\/lnﬁfc%%%rﬁ@ré lsub¥Phs, b@%&ylﬁ’ﬁﬁm%r@te pr ef erred

triam ne or yam nes i ncl ude wi'thout I'imtation diethylenetrianine,
N- 2" an«#lﬂbsé@rﬁwa'&yl@etﬁawg tee NPl iaerylamide: HiNdislyimethaspinmds Viragaate,
N]c Noi S]g&-rﬁm{gﬂfthéﬁéw )rﬁéﬂdﬂf}mﬁ@@l grrousité}mhrt%rt}@t;ﬁwvmmar@ehoré Qﬁm%ﬂ frdmcanpl es
o] referre Fii na ou

oty ariTPUERIYSS RO RS Lkl WA T oy Aty Becs e 1 uene

trii socmamtﬁﬂm:,tuorpal gmup-terrmrtateqodft@bydmfet(brafeeatﬂy $ub$mteﬁaaatemanalpsis bhe

H Ie]: gp;rtﬁ%d(r)o ysés)8¥ err{mlace I Soqggﬁéjérar%o%é/ Qaid SOIP rﬁérgne Bl?&@g%ﬁlgg‘&ﬁacrylate

soc
ali phatdlalkyiqmlnoalkyhphm'acralateoNﬁ‘d}dnﬁkybonylamldﬂ hlg\l 4@$yimwmimmée gr ouftse
and at % one het er oat om sel ected fromthe group consisti ng of

gen an r%tro en. [00104] Exanples of organic tri-ols or Fy ol s
are gl ylee9dl | V@icypy@@p@pctlopplitgqnye@g@PEGi can he obtained from Shearwater olymers,

tri Shydlh@@'r@%?r@é( h%h@@ﬂ&ronéﬁtém%nétédl ﬁﬁ?ﬁgl’a@(ﬂﬁﬂ&t PYGPHAPBREamino, hydroxyl, acid
1,2,4-butanetriol, 1,2,6-hexanetriol ét hritol, pentaerythritol,

di - or $HerigEnerRRPYY WPPI% 8l onedgralnysind agBetRPAT e”ti’?%@'ioHPtabihGBFheﬁ’e?ﬁ’HI”P%l
and m X[K)UQS?S Mb@cﬁf@ﬂf’ﬂone{l @%@5&rnﬁﬁ£§cﬁﬂ5r@@ﬂsc§rrdo’ryn@fs rdopaigiersivah ibd @eepared

br ot deeccorigParRTBRT HELeCAY P derathf b Bees CE AL S0P, 9 Ec) g

chl ori dIGSOra@reteHMymmﬁbe Dhis@ntiee;,. Foyedaoipi aneerlmare Srytinoplaite Woyiy monomer

ggldoglofj;\léhog{ %ungtlonglgqggu lg?é %%Kl%%git rglrjé eh gfox*%pojﬂ 6130 ﬁ‘ﬁ?!ggo pg(gartg&&/l_
Nagase @mup,tar egd)wcgr@m AB® @ yhiu tratwer(apeaidp.g. [Zemx@m}toeethara)l ;?ref erred
embodi MEAt, e Baf¥idAC ARk REPHpidiS add tABLAMIC 260 TROUBE £RITBF btRéNg three
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[00108] In accordance with the invention, a prepolynmer of the
invention can al so be obtained froman internediary copolymer wth
pendant orytepdl gk, functional groups but wi thout dangli-hQsra0s/057775
hydrophi I i c polymer chains by covalently attachi ng actini cafq y

crossl i Qasbbe7poOuUps and at | east one nonofunctional group-term nated
hydrophilic polymer to the intermediary copolyner through the pendant
or term nal functional groups, according to any coval entl y coupling
met hod. NYEOUYDSTCaPtAN e BBHPEIREE PIENE HPT CRBOKYgBMENHE Maicapiangs] gfrer of t he

I nvent i Rpolgmaridddr( thféﬁﬁalip%r @&tnﬁjaﬂ‘ﬁqh fheQrasan®d SRALYHBRIOf BRIt BIbithiRle
actinicall r ossl i nkabl e groups and EE)rendant or termnal functional

gr oups BRATYFORGUTOREIRRIXY In G MPAPYPRETSRINRG A aroPea PRl¥MeI Ry copRIUN®nt | y
att afchi @?jeaéllyl M‘@nﬂﬁw%ﬁbkﬁ @B@Fﬁﬁﬁ@%@@ﬁvﬁ@t}ﬁ BV&qu@SﬁorégydrEﬁnnlcﬁaﬁmc one
nonof uncti ona rou nat e r ilic polyner .to

ot or PR st Bkt B Aai o 0 R ot RS ot b ert tiog
groups, hyarrrpbmclmngnctlmr@mermmmt&rmbhqwatgmpﬂ) eng), DEIAhNAP) iE 0012Adi6d toldbeain a
m xtur fﬁoll erQ)F 8&)%3} 154 uﬁ '%l@éﬁ@%e%%ﬁ%ﬂ%@@?éoﬁg%bQS’t23 d66| ;Ereferably

(sol ve ess) cessar
di ssol viean Bpr&ﬁOQwaeratbo@dIO\D@ﬁt meie. pseferablydondabeot 2@0@tteab@ﬂ G(ADQ Iaaftdme

reacti Q\WorQ%bWr}n&%?soEﬁﬁﬁ%%earﬂr%dnBaé Mlﬁhétté%ﬁq%tedsdb%é?sgo%rpélﬁneég)f one

or ganl ¢ sol vent, or mX xture t her eof nown erson s
the ar tor Qe YApriEicafpylieMmeporBeigsan be seiPaweH by vaﬁi¢ru!éi@§awlrtgrﬁn%y

l'im at ||§?c5byé|%té Eﬂﬂkégifjéﬁléﬂd@@rodp"s't@ﬂw@%b@@@ot&hé’&ﬁhbn&@%m@ &tnhﬂbamme-

di propyl ene g E met h et her, ethyl eng\ﬁg c - but et her,

di et hy|'8HEYFY ‘EJYmWStS’&F 0'3@1'%%?" 0’18|°éfTW? %1 wmy"cn@P erg affopding to
et hyl engyghyeo bropbunyd. Uet Remondfufgivh£ @ﬁ)ugltym%até@bd%er@bh&fpolymers with

Gt et AlArE DRI Sl 6t BB r SisPesd e e

n- pr opyensemads frorh mqwnmp'yﬂeen’ethgIlrweoﬁonﬁmbuuy¢ua&t thizknespraop ybesnagegl ycol
- but yl
n-bu y O&%ﬁerAltemarﬁ(/Q y&&%ﬁ ycor\%P rﬁ Hﬁ%%ﬁ?% r|]%:.ul'so$ B&l Qr@Qr ?%ocl}ﬂéfg 841n

n- but yl ropy ene ¢ ene g
di net yl beeprprared pglenéringribe ghg/erohere hpsdmplmh@rpymms il the otesenaetdiypl
acet at ey qRixtY lanfs! @ftc%rboﬂﬂ%lon@%ﬁwtgéﬁe% radTgél Wﬂatc%r%% AHofar rﬁfowlintlgl%ﬁo%le[e

i propyl Iac ate, | ene chlorrd - pr opanol

cycl ohewarphilic W&P@B’érﬁ’ﬁ BAmIabawd!: @(*Qﬁépﬁdr7rp@oﬁxa@"ﬁ%¢fﬂ@?ﬁi@rs witth amine,
3- pent a‘%}oxylzor*'t%)(tﬂﬂf)brou%‘ak’@éﬂﬁlhatofs sRhhg! e.8; BULARMs(2-2- &Ztlﬁ/BFo&{ﬁéihyl) -2-

ano nor%b neal ert-but anol,

Cert - anidazaean rorase RV RPE S5 ALaREIDS 3Rl ek o YdsERO R 2
3- net hWydﬂ)xpﬁhylmﬁIphqna&ndenEQh}S(idb)s@ oY RNQD- hycﬂoX’V%tHW;bro&ohwmaé]Qer 2'-
> et bR R RS RS Pfirlaroes 22 HEBRNR: 5 nonanol

2- met hyhetzyld@panmhndeﬁmydttohlwb@ddwéﬂahucbbls[rs—(irearhWyeBryhépt anol ,

4- et hy, etﬁylﬁ%ﬁ&)ﬁg}g@mnﬁetﬁﬁ,w & 3 &L 4- et hyl - 4- oct anol, 3-

nmet hy1- 3- no -4- honano 3 nmet hyl - 3- oct anol ,
3-et hyI (065109 xQAthe! exaslpi?étOIﬁg)@f%tedM@moaﬂwllenlcallyétlmﬂ}dpnauzmwda@mihc polymer

4-pr OPY%IﬁdJQWﬁW@L&QHtaﬁDH ARRLERYH) a&ylgﬁgémﬁﬁted golfoxgkcm% Mdrotmeth)acrylate
pentanol, 1-neth ¥c opentanol ,” 1-eth f;ﬁgc opent anol

1- et hyl té%'l‘%ﬁ‘éﬁ%ﬁmﬂ ha%afﬁvewaﬁwi@ath}@ﬁ&y 'iGbMOQH@neth)acrylate terminated
4- hydr gxyy(dly d@élhﬂtha%rﬂat lM@ﬁ@(ﬁ@ﬂgbomatepmwted?pm&@mp@hunoa gﬁt hoxy- 2-

o Eﬂﬁﬁwegﬁ atﬁwonsimﬁé?ﬁ% e b s s e 1 octanol

3I et Ey:M&qpteammmlamlde tzatrrhmxmd&omdmam:aprylammmwdraorpremwnmbuy t - amyl
al coho ro

N R PR SE PO B RS RS sy PER g guoecur
di nmet hylllelgmctqssdmmbdemol&-daﬁ@rﬁyl pyrrol i di none, and m xtures thereof.
[00112] The reaction tenperature nmay vary dependi ng upon the type of
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WO 20081116132PCT/ | 152008/ 057775 Case 50715A tines may vary within
wide limts, atinme of approximately from1l to 10 hours, preferably
from2 to&ogwyﬁmgpd most preferably 2 to 3 hours hawliag,[%@\gfggnﬁ
practicable. [00113] The reaction tines nmay vary within wide limts.
One canCam:b0Dt5A he reaction by nonitoring the consunption of one or
nore functional groups participating in the reaction. [00114] It is
understood that sone reactions are preferably carried out in the

pr esencl@O B! aVegtednsigr or gidyncligaargiosd t‘irﬂ’é‘aWdTYSWhi“g BEGARAROMEAER P on
i's advaghpagmersdry p@l«';wmyl @fEoRbIE oi ﬁblﬁvﬂ*@laﬂfoﬁ&%ﬁ@yrﬁérs&h@ aérﬁhirﬁésﬁmctﬁma@oups
t he react{?on time ca tened. Suitab

e | oneleaihy 40 B orS8ie QLA b oaecdl RonErAF e g st ek
of or gaasmme gafubgwéri ie tl&mrd&nc@ bf hyeirdxyledryupsiriiBeSsamih® groapsaomdaehoxy groups

et ny| P PRV R e ERE AR N erlomrke AR sl ioes vihngs:
pyri d| n{éObOQ 1Ex1amnI®zailprafqroddiownaa@r pdyamised mslutb‘rawéwqmt bvigadion o be

t . A -
Dot o, ERV SRS (V2. orBRENA i sroBi e SOV bR (S bBE Rt Koo NN
[00115]bl$(6t8é"rlmi19P<¥))§Wne Qﬂﬁ’et”@thylémﬁ%téﬁﬁaﬁ%f copol ymers wi th pendant or

termn A)CEL P @rp%#é}?eoctﬁ@oa%n@té§ PRIgd wﬂb(o@ﬂﬂté\loﬁ%é ¥o&knurate trimer
t her mal y poI ynmeri zi ng n%marlza e m xture of nponent's

conpr i s€deCYRYBYEM @ls%:y[aﬁatg 4§rtolppetrispeipnalsi B IW"(H"@%X”G?@?%
gr oups lﬂfso&ﬁah@t'e Qfdlﬁ@&lfur{c@&ﬂalﬁimdrl(ks@cyﬁnﬁ@fal@ﬁ 6asbphaRAE idi@tlanatd) ®referably,

bt a1 neHPIYRTBERG It F bt BACTPNal el EaY P iptaty oo Shtiris 48

conposi isbeyanate rgpmps bBngjatldgdst ahe hetamhtonnse!sntstbiednin jHeeynoupaddnyisting of oxygen
functi ondl tzed hydrophilic polynmer (i.e., with one sole ethylenically
unsatur%ﬂ et gq' up), (2) at |east one hydrophilic vinylic nononer
(i.e., [Fal04hgExemeple dfyrgamicdalolsyor pnlyaiaaraglydergk dighkerol 8)ghaerol, delst- one
si | oxanﬁ?rwa !n@ hﬁ%th%ﬂ?oﬁ?‘i-t&%\é&r@%yrﬁé?ﬁyl&h@éﬂeeﬁ"z% idhettidr atas atefetriol,

group, e sIloxane-contal nin avi ng ‘one

et hyl en@rmrlloy p@htgarwthw@d alit cgﬁrmptaeathrlltcéaaﬁbﬁ@h éor§|trplo<§mi@t% ennanniekapd
nononer Rayid@etedp or nore ethylenically unsaturated groups, at |east
one sil oxane-cont ai ni ng macronmer having two or nore et h¥| eni cal |

unsat ur BPEP! gF ifsed t%rorgowé%hﬁgﬁﬁ 818 SF oF RBYeArLenyt @lariet arg iriacdgghiorides,
opt i onatribyid atonh@eas,s bnaaa %hl@hdesCHndfﬂrHctd breinligk eMdaglds)of tridbiatchionadd sed

hyd hj | t hy I | i .
(7 P e ot igiegenet b Syt Che et e S GRB AR e
rml ecul @010} BXemplessf t-rumd piily@pmi@zlcbmpeundarwb DENAGpPLiserned doynpatindseapplied

one hydg ophohi ¢ I|c nmno vided that at | east one of
conpone??f'ga?aff an%h’gyfmdy et ES Fite ﬁgslgg at | east one functional group

t hr ough[0GMe7g hinanprefetret ec@bdiiment; e@gnlchlhabg@t G U gdnie bymhenind abrprising
unsat ur ﬂepe%rgcftBHQ rg?cfu[o% hﬁl@é_}?g‘ﬁ%%mct% ?}éé?%e?é&ﬁédyf drh %egqupocotnggtmg of

obt ai ned copo I'n anot odl nent
inter ne@”ﬂ@r))@f%@ﬁdWQf%V' ARPURS: m%ﬁ’ftdecﬂro@ér@ﬁdr@loxy g1eeRs-onal groups is

obt ai negopys] cm%hm&mdewhl tﬁ’é‘m‘?&nt@ncé)mé@&yrhé% tmmdt@h B&h 4140 bébbthipast
one nDnoethernlcaII functional i zed

Wt h
one sol féorétaﬂyﬁ%rmeé@m SPPQhyaIsE WP%P%TWQP%?T)“”P?{ wctaqnﬂ @a%rts tb«i&v'thout dangling
hy dr ophhydréphitic pylyirer mmsywco(/memy, atthamhdqgctionrealyedrbadlisbralrbyps MPat least
2008/ 116132PCT/ U 20(?8/ 057775 ?a SOZ]:I.SA : .

one monofunctional group-termina hydrop itic polymer to the intermediary copolymer
through the pendant or terminal functional groups, according to any covalently coupling method.
[00109] In accordance with the invention, a prepolymer of the invention can further be obtained
from a prepolymer having multiple actinically crosslinkable groups and pendant or terminal

functional groups but without dangling hydrophilic polymer chains, by covalently attaching at
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unsaturated group), (3) at |east one siloxane-containing nononer

havi ng one ethylenically unsaturated group, at |east one

si | oxane- Q?BE&)‘SHR% macroner having one ethylenically ypsaihoabesds
group, at l|east one sil oxane-containing nononer having two or nore

et hyl encasd b9718psat ur at ed groups, at |east one sil oxane-containing
macronmer having two or nore ethylenically unsaturated groups, or a
conbi nation of two or nore thereof, (4) optionally at |east one di-

or nul tipastphy Menefdagtioyal oravettearaated eirorficaplYmer 1 the injaraediandonp!ymaer

| east QH%UPN%%RH&M& eFRRal fhitiehal GouBs, aob&\din?@o érY%oQéleﬁWc%uphng method.
et hyl eni ca | y_unsaturated groups) wth nol ecular wei ess an 700

dal t ond901'$) "Wstmigtye fpg,prgparrr@a?@tmtswdaﬁmmemreawﬁ%me@ %Y%H%ﬁs O5dhd
(6) at doraish |mecmé1me@e§§aw1@6nwonage@elsmédn@aﬁmfehrs@m/emmnaé ﬂlb@ldmot

th h h t | 1 k

unsat oraEde ol eidided: BE SRR B decn el oF MR e

obt ai nesd)lueopot wixiure tHeGd1 E8knbwan m:a:p)ersl@[nmlemr_[ thetahte i nvention, the
L R L
unsat ur@&@dmgmwm@rt dipronderfeugiyaol matal! efresugibylére gycol avityestherydetbxigne
car boxylyeol ﬁBG%Ilaéﬂz%r ddlﬁtﬁg %t (FI C gbn @tf]elaet'ﬂyl@ﬁ’? gly&H phéyi e’therr propylene

rTLI|tI f%ctlon ecur sor her or “copol yner

(i. gyachmethy! stﬁernwp@/lermqobrﬁaﬂhyl@mﬁj|9§§tateA¢f9rowlﬁ@ﬁr glycohing ther
haVI ng zﬁ:e\%‘t’@rp%b}(/len@@]ya& n- &%W@%}é& d.pecn%yse gfebIG: &bméthae tndr&@fé)ﬁ@@@%@l n-

group, whic cor e i yanat e, Q‘f‘ﬁ
o1 % on o) Plhah Prasboge ShEY MRt et S Ee oy oSN SR & P B
of a comiplietr@r,aspylent FlyeHl pAsnyl 8ther gproplﬁaﬁa glgiéd ammembe,po@éthyle@e:gmbols

pol yror b ERREPSHERS. alaRal: G SR, ri el e B Rer D dee s
wi t hout prbpyrdctte, omgthyienie chipeidd,i2Agitavidl, [2- niremerrloha1enhyod cpolghegampgglopentanol
2-

L

chl or i desptasel, Aesctrack 91no§r¢no¢tﬂctﬁcamé 3- g¢tyrml d;orquohém Dutanad, tent-@myl
reacti ngeof rﬁ?lﬁ;ﬂ‘é%'nta%@? 93%9{'}2\952 b&arﬁo’?%ﬁhﬁ@fﬂ?{t@%rﬁéﬁlol et hacryl ate,

3-i sopropeny benzyl’ 1 socyanate, nethacrylic
anhydr i raethylaxcﬂcgner@noa@rraethwew@@m 3& dmtﬂyl sae@regnpbwch@m &redtyl-2propanol,
{Tﬁte hgf ;%’g%gr’gl %{cﬂb%%ﬂ&:éiez mtethyl %] -B&6hdI,Ng2. Y‘Ae'ftﬂ]/l-%ﬁlbﬁéd’dﬁb rggtpmxyecgﬁ@tmmetwl-
e o hordia e et et A ayaor S b haeSed Erer Pl gopapol >
illust rratauhyvas ndhapelf mtr@ll(-nlnloﬁzﬁhdl IB-rhétyled-dotavidl, 13-dcnds- rh;_a:mdl @-methglcs- a

ot hyl ertBe) dre et S Pl LoMaER R BB R A g2
Exanpl e‘sanmfnohnrmethyld,lclopemtamll t-eth@tyojdpeniacall 1-gthiylepaddopeotzabl, 2-égdroxy-3-

Py ar 0PNk b1 PRI 45 S U L) BberchBh 2R S BLARA oLk infigha er

or copoly ne’ ter mnal
met hacerBﬂiyil-Z Q@P@W@G‘u fyimethy!- %Wﬁn@r%bélmaﬂwa@gﬁhph %-pbmwa‘@rl@ﬂ@'r 2\\D

2008/ 11@%&%%{% M%@B%F»QM GAP3 @%@% POt ﬁ@ﬂ%@iﬂﬁﬁfo%amlthmbw -3 Blophish!

acryl oyl acr or vinyl grou yners or

copol yn‘e@@y‘\ﬂiCPPP'ﬁﬁ‘PFtr?&ﬂnél {imeghyl- Z?YHP“(I;B?GN Na‘ﬁrﬂ“?'lhb'?TOp'oﬁ@Plﬁ*ﬁcr yloyl, or

vi nyl gdil%@ﬁﬂfoFFrIT@‘mbé/dfrﬁéthyl|ab@taﬁ’nﬂie}’ﬂfﬁfeﬁwy%roﬁlelﬁ)élhMéTW-ﬁwe&fprWoﬁdlﬂfn%bbb@

sel ected, fromthe_group consisting of: PEGs; PEG PPG bl ock

copol yn‘@P‘ fesg%Ps?ai kyl acryl ani des; poyal kyl et hacryl ani des;

gol yVi lnuobpm] rohd rdactes terﬁm@&wmaysmf/ débe\numglupym mltypiacxﬁe?ammm For example,
kyl am noa am no cryl ate)

i a1 Kyl EhPREAnE TR bt dois olore B PE rREaRAtR RBbR g rancs

N, N- di afrday F20cto 86 &P pdeferably kodh -4 kybGtEtand onost prefedally fromyd Ex;’ﬁ)t"@t'b‘]e reaction

m xture thereof; polyvinylalcohols (derived from pol yvi nyl acet at es) ;

22



copol yners are pol yvinyl al cohols or pol yvi nyl al cohol copol yners, the
termnal functional groups preferably are ami ne or carboxyl groups.

I n generalyohsRAYARAt e groups would first react wth apchfisSseu57s
even in the presence of hydroxyl groups. Al so, am ne groups or

car boxyCase8@B15A | | participate in EDC nedi ated coupling reaction
wher eas hydroxyl groups will not. [00124] In accordance with the
invention, nmultiethylencially functionalized hydrophilic polyners are
deri vedlm%mmw WEHD Mide listitscaitirag of wrwé@’@'vérpﬂbbmoméfss Predtietly FeRg
mul ti plg 8RRNERIHI radd bRferhisty mt@@hourglﬂgm@ﬁ,@l/ecg@aum&blée 9., -NHZ,

2006, 1 1B EEb T IRSR ey 7Y vana gDy s s 6 2 fm@&%r@ FREFIOnYe ¢ he

copol ymeostodifig tecongtnmtion of d)rda(menorélfmv}cﬁhr@l @yhmpseyilcamatld@;n the reaction.

N, Ndi al t hacr.yl am | k hagr

ai ol kol S0 T R R fe S, SRR PSR RACH Yo Blesence of a

gr oup- caztetlyst. rﬁqngxammmthe: hyﬂnmﬂmcysrmt@cataembrﬁs edvantegegushugrrieshait st theg
of vinyl. i

hydr ox )}% @%E?ggaf ce?tglg/élt él ealfj% geacp&f]mﬁé: é{ﬁ 1566931 rrﬂl(%g’gy ?(hogtgrr\eq Smtable caéalysts
am noal %9#!&%&'@?@%&@ Sa%@cbéiﬁ@é(ﬁt' ag@l eAlts nitip §a‘¥§é?fpw@d'0f0ﬁwy“0 acids, or
functi ogadarydrRHE, m@&ﬁhgbw@nvwmk%gmwmm@ mhBh§lAey, Ness than
about 15% 'nore preferably l'ess than about 10% even nore preferably
| ess t hasthelbyealidse, yneeirgeroholing Y. X5]imethylaipe ddickamyeding orHl.4-Hieza-

| nventi 9Ky doEndBROEhRALENLGHI ¥ deUBRILBARLHARH féxgécmgblkwqmpa%hya@r

has a nol'ecul ar wei ght from about 0 about preferably
from ab%'@oxmwldcs@foaeﬁwplqé'be‘abﬂn %w@tepﬁD@fT@#—mq/ﬂrﬂ?'@CrW%out 2000 to

about 6060 IEéPrﬁbiwelF GRd %@rmb&naiy&:oﬁﬂ?rﬂél%tv@ﬁcbehbﬁﬁ oﬁteﬁh b RctiBhal QRRIPST
nor e nonoet % eni cal d one or

unctional | ze drophilic ners a
Tor o GRS by qaifER o TR LeP g SR RS PSA L g T pnponerts
advant WISés’Cdrsmﬂehtﬁ V\mh@aabr imgrel digylermidetly IRshtaated gapob ysmaro,l gitobgs.

byar opd] 1R i EB e Hbhefeh P Sl RheqrhliE iy PERfen o il
pol ymerfuzctiohal graups dsotitaioed bycopplyemsaratiog of areaq:tmtoeﬂymumryakﬁeporhyMron

with p &ﬂﬁpltsng r(15) aﬂe%%etrhout hb/%ﬂ@glé)q[u%ﬁgﬁahze?a’h);o@ hﬁlcg%ﬁlﬁ%‘)n' l 'V\ﬁth one

vinylic
hydr oxy$oleetbyenically adsaiyrataghayours.uBratileast @@B fmdrcmalllawmyllcamrwmf <. d8eing

met hacréﬂeat%tﬁﬁemé%‘ﬁ& Yh&mrded g%rpﬂ%ﬁ)ra\“e%gf se SIlggan%oﬁtla,ﬁW Q‘ﬁérﬁbln%'?‘h%@ one
Cl-C8 al k

net hacryl am des | ated acryl ates, et hox | at ed
met hacr‘?}hﬁ?’é@a”y HS}%ﬁ*'«'fﬁW«%@kﬁ’s g leqnt éﬂe glloxene-eAniaining F‘?F@Fﬁeél ving one
hydr oxyéth@&h@énywéaeaa@b -geSupa by AsTehd SipiheAEB i Sng Wdélﬁé‘fﬁavﬁxg s bt Mbred

O A e AR b oA S S SELAT an toormor

gl- Vi zylI @yylémdaﬁlg luhkatlurﬁ’gell-g%uppymrraOddndmmon artwb ry nhmxeatbredebﬁg-}e) optionally at least
Vi [ Vi [ "
ol e et BERl Picdaditees SiardRite Bob kY il e38 ons nygrognite
car bon @bsaiisker dird. riw{ingweo oahérglethyldnidady ensaheatee groupginiithorioleduto weight

| ncl w3 aah 700 8lien2 R Ab EhondIDBOCLAYRE U ENAAIE RNE hBNBhoI il des

and di (T ower a acr acryl at'es,
al ly' athgbHdgast Mewfmympamm @ni- e furkey corpprisiss gl Ikgst@ne ﬂ@ctlwagrph@through

like. [QRL28) AFRAG, &rta@snpuéa%iee@ra@& elw%rn%m bdstu¥AtBY biofip mm&g@%%ﬁ be

N, N-di met hyl acryl am de ( DVA ydroxyet'’hyl net hacryl at e

2- hydr o@@’ééﬂ% linked {a the @btPHE%POPQWEﬁroxypr opyl acrylate, hydroxypropyl
et hacrybed I(w'ﬂﬁM%r pr’éfe'n@@%hl‘bb@lm@ﬁf\ ltnérrhtardﬁeﬁabrrpwpdwnwmmbh@m ¥l 8fn@inal
hydr och or|de m nopr gg meth?r I% drochlo 1) 2t lgast

G et ny PRFHCRG S P B ABES DY SRR S RaHoRet S GPCROT cHEiPFsies /) at gast one
(GWR), MNondetiylenZapy fuhotidndiae hiyMdRilic shiyredriiyd. amrrm@tsmel stefidracatly | ami de,
acryl anands%turern{gé Br%ﬁéyl(ﬁ T Pegst o%lelh%roah Ovﬁr?yllb moncr)]|¥o Y.(E:‘.I, Hévri]r?g one ethylenically
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WD 2008/ 116132PCT/ US2008/ 057775 Case 50715A (neth)acryl ate having a
wei ght average nol ecul ar weight of from 200 to 1500, nethacrylic
acid, N-vi Jpmde, N-vinyl acetamde, Nvinyl is

N-vi nyI W%%yﬁ acetam de, allyl alcohol, and N-vinyl Qgg@r@%dogggtvﬁ]

[ 00129]cdwasdmsay hydrophobic vinylic nonomer can be used in the
actinically polynerizable conposition for preparing the internediary
copolynmer with pendant or term nal functional groups. Suitable

hydr opHobaterajechyr PR, (Fdaldaest ené pilokarfeconiaining onemen haxinp oRe etylerieally

al kyl aqnghiatfsy §86h, a%ﬁﬁ%@éh@@aﬁ@co@mQé%a@HﬁYéra\ﬁ%Mé 8na eegedbdly
- met hacryl am des, acrégonl trile, nmethacrylonitrijl

vi nyl - CrSeiveied warh &t St cpo UG ST REABEY ePOTeRI I o B ethylenically

styr enaﬁs&:ra@& Gbips, st lyésﬂr@ae sitixBiyd-ebritaihieg hab®nieh hidinefvotdnencad kllenically
noi ety has

- C10- I t d
et hachgruted apurs preSH G o s ere et U F e A8 S Ep SR o Yana
met hac ripligetslenically functionalized hydrophilic polymer and/or at least one hydrophilic crosslinker
C3-Cl12- fl | kvl - et |, am /

Srethadhs1 ot Rady biof SR h BRI R Rl R B0 Bt 8RShan 700
N-vi nyl ctaétormtﬁloenorelly d@llligasiloky hyssophobicoinyhmmenanercant! (6 airfeast enexefiain
I taconi n@fé E?ﬁ i er@é‘\‘@cﬁ&fefj B f&%th‘%ﬂ an%cﬁrﬁlgén?'&%sﬁrﬁal%ﬁ%pe g.

to d - Vi ny |ca unsaturated carboxylicTacids
with 3 (@@ygn@alfyb@ﬁatata&%gr@wporthw @r@w@rc@n 8¢ cewangx inieg takeddiaiadn up
to 5 cagotag m@af oNns. [00130] Exanpl es of preferred hydr ophobic vinylic
nononmers | ncI ude net hyl acryl ate, ethylacryl ate, | acr

i sopr op{PH& Wéﬁ%ordwé|“6tﬁé9®'ﬁé%}ﬂ9m athg Mopop tdh>9’lr HE’B ‘?fwaﬁ@%t%naﬁzed

met hyl hﬂ}ﬁnlb’ b@l&@ers&iah&ﬁb 'Eﬁédé%af bM @Vﬂent@raii@wtrﬁ@bribaﬂrnydrabmyle\ﬂcaw
acet at e,

t t
chi o opinsArateA HPbR iTE: fieionghspitie ey profeot TeBhRirad s Yoo
but ene, grbupsadf & meno-neit bamulyHforntiomalikes, hydrappllic paicusorepolymaryor cmdlwriers (i.e.,

et her, B [dd ;Jcﬁrrr(l)or} f%gf?ongﬂyro%l&aoﬁn eﬁﬁﬂ% hoﬁ%&%%(l{?\éla'hm&&?car& rL@tcgrboxyI

|soborny acr
hexaf | u@nwylawmmmryib inEtyheaie gtoape/vhlﬁmaﬁneadwgwuﬂﬁysocmFQ@meah@roxyl

tris-tri C}%y&% ))@ggé{ps%flaydown%% o3P l’rb’thé‘ES'sence or presence of a coupling

3- et hacr xyp Eent anmet’hyl - di si oxane and
bi s( metemat gsu@iyweo@y pc @@pwnﬁ&eh«wd&ﬁ'@h'%@a}wan Po oI ShyipPricAbinn

sui t abl @n&ichMAREBNE 9@1‘:@@&4 (b0 kED @p&ﬁfoﬁm@i‘ ERRETHRIRS Sudh virfyli@menérherdDr €
et hyl enji cal |y unsaturated groups can L[!\sgrd in the _actinical I
gal o SgY/rrer

pol yner Plagt: &"‘B%‘l‘?ﬁﬁ@?tﬂqn@wrf‘ﬁcn ‘@'Hhtff‘fr?i KheRHRR drisacya

W t h pendfatryate, hefHaciyad akhyaedd, Gﬂﬁipr@eﬁ%pﬁpha%lﬁfﬁ@ﬂﬁ%ﬁwy&ieamb|s|66¥[a®fate
such nononer s croper cr e oacryl at.e
ol yei g e P ALt SIeR G S Yady Sl f IR
nono- 3- mhb@mb@eympgtbemﬁmtmme Srlsnprobmyyialplnaaramhaamreeihylbenzyl

| yd
E; d%lolxgg%’)p ) OXy)?(t%Q I%ranﬂgcﬂ%e( g’qﬂ?a@ﬁi%ﬁé!h%ér&f’%amd acrylogl ch d)nde or

pol ydi meetwtryiolichkondy:; formea@mbmthwrmr@dcafbommwllraﬂﬁé@resence of EDC,
pol ydi ngf, h¥+ﬁb'95ﬁm%éth9f mééﬁder)?&é o8l 'aﬁﬁrwp?ap Mﬁétagérﬂawday#hé S50VE Néttiesbt

pol ydi met | oxanes; " vin erm nat ed pol ydi met | oxanes of
var i ousewpﬂﬁ/@lb&?"luaﬂ@t'\@ﬁwel%ﬁﬁlﬂmlt%?@wwmgw7“?!‘3’ to select a vinylic monomer

with a functional group to functionalize ethylenically hydrophilic precursor polymers or
copolymers.
[00119] Examples of mono-, di- or multi-ethylenically functionalized hydrophilic polymers

includes without limitation hydrophilic polymers or copolymers having one terminal acryloyl
H CHs
]

(CH2=C—C0—), methacryloyl (CH2=C—CO~—), or vinyl group; hydrophilic polymers or
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Case 50715A wei ght; nethacryl ani de-terni nated pol ydi met hyl si | oxanes;
acryl am de-term nat ed pol ydi net hyl si | oxanes; acryl ate-term nated
polydlnethybamkﬂﬁﬁggs nmet hacryl ate-term nat ed polydln%quF§M$B§ﬁﬂ@s;
bi s- 3- met hacryl oxy- 2- hydr oxypr opyl oxypropyl pol ydi et hyl si | oxane;

N, N, NP, blsd 807154 s( 3- net hacr yl oxy- 2- hydr oxypr opyl) - al pha, onega- bi s- 3-
am nopr opyl pol ydi net hyl si | oxane; pol ysiloxanyl al kyl (meth)acrylic
nononers; sil oxane-containing macroner selected fromthe group

consi stqmgly@prwhtwﬁé@rmal e PYnmethacryiRdceroffyt oreursAad ek PRiispotymers
descri b&@ob&%&@s@ltﬂ@%ltﬂgﬂgo eherehird) ré@@rogphetre@rymm E)E‘f/lﬁ}“l@ﬂﬁ@s nmel ts

entiret e reaction roducts of net hacryl ate wt

o no- rHERPUR BPVGHS P ARS P SRS SRR GREI Birans slad oF PEGS
si | oxarwee@@@blmmpmpmememyamylmrmﬂw poySiylraetaaeyleaidesi ni ng

nmacr oner

h d
byt of BTN ESTP R Rorahisss o T nghitro B i Gk SR Bl B HER P ng
of pol ydingtylayiirethglearyatgndalpgaiakyikgmeacgdie® egul d al so be of

utilit t :

pol yet rTERUE Ry dREoial Ny BB AT, B ERAkRR e, o
to enha\nr@éeoeieskg@nnpewrﬁﬁmqfx nqumsslaioph@s édeniwerbram el gnracetates); copoymers
hydr oxyls vfn%e&t;ae%{h' &nylaﬁh,h%@% éﬁ&k@g NERRHYRAMBRA RRMSYI t abl e

mul ti functrona funct’ional | zed siI| oXxane-containi n%/ nononer s

are coane'hd@raqnpglkxémaﬁhafawp@ (B190 HinEEManinogthimelpgeyiats)i N.Nedialippacrylapigds )
The fungN. @aaym@mabr@law@ﬂsmﬁéceaﬂertsr nhn%tu#é’iﬁéirebp control the nol ecul ar
wei ght of the resultln cQpo ng @ %ﬂ%ﬂ% Fﬁ$ct|onallt
subsequdftzChd¥pes- hviBca 'ytf“mCB%f %ﬁp Gsfr '8 QO'g,WSﬁp?ndé?'

ci nnam @thﬁemelauprmreﬁohan@edd?méwﬂ m@cikman/deGg:bmlmerEmh@m corhraraifler
agent nma € one or, or e e two o

oot er BIRISRE ResPreRBTY Sipeabr2eghap Rovieunae BF TR Y Bhs
or gani cmpmafareatigndl lgrcnib Serovinatest REGE ansodkaopolgmersfaiiethilene bxide &ndoprapylene

gr oup S&&& dlﬁJR#tloﬁ%tﬁf&Jgﬁemn zﬂé@ ISEPS %%188( ?o%%&%i%of%ﬁhg?eng l&(ﬂd@gbﬁ

derivative ere arn transtrer agen sent 1n
polynermzaﬁ¢m9QNM¢p03|tlon for maki ng an internediary copolynmer in an

anount @424 0K « 5ﬁdmlﬁemc%nmataqaﬂz<99 &,x;n%r%bewoiﬁ/@r neraﬁg %amtaxbofymnbr

about 1/6to about % and particular from ab % to ab

% by wefapRtymef B@Sa@nw%ethwen%lwn%eramQg@ﬁp 6f" dlathwleawa'bavWerﬂa",z_% e
conmponegdier of B8pbRAer MR¥nK havng okl 8 dpBlYMeEndEdMY B eafitingialy Ng at

| east one functlonal group can be used in the actinically
ponneerﬁBV@eﬁgﬁﬁB%ltlon for preparing the internediary copol yner

W t h pe[rodaxm] Biond- eifm-étaylerﬁmgtur@n@ianmdqwn,elkylab@faefd@d exanpl es of
such vin

ol i cyP Rl o ol AT R 1 AES, coRRE = EA AP BFb 61
anhydr i aere iy doosryenst oy virgtajdoaotis ((i@r(/éd-lmy Jpolyvinylacetates), or copoymers of

2- br om)\% X(],e % E/ﬂ‘ﬁ 59@ gllrﬁore%ﬂl?/hé/ hqu{ém(Q‘é‘ @Eﬁl E& Bl%éb%@ froLﬂQé?’éJrregbom%m d

be under &%
hydr ophmbn@fumpwlal @rommated@cacaeoapcﬂmers iop perolyengdeacrilydd aboMdnomer

in the @6‘123’]" ARblmBR- %F&ffbﬁcﬁ‘léhﬁ ré@t&@ﬂ&té&%ﬁ%ﬁ%ﬁecﬁ%@@@dl%z ép

Case 50715A conposition for prep arln t he sil'i cone-cont ai ni ng. pol yner
with peWWﬁe&ar?@PW'ﬁﬂla'qoﬂﬂépr @mwm g'ﬂr'%bﬁ'sCOppib’@ﬁ@r g |tgrminahginctional groups

hydr owdefe%bry ¥ lahfindBNamRkyligfoue VIR ig@n&hl, fsuaehbewupgrmmrétee@x with
00135 The actlnlcalﬁ%vg L nErléf osition
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[ 00137] Any suitable vinylic nononers, capable of dissolving both
hydrophilic and hydrophobic conponents of a polynerizable conposition
of the i ”‘&985609}}16‘192 forma solution, can be used in th%ClTRl\é?@glbflph
Preferred exanples of blending vi nyI i ¢ nononers includ

limtat¢case s5egmtic vinylic nmononers, cycloal kyl -containing vinylic
nononers. Those preferred bl endi ng nononmers can increase the

predonm nant glass transition tenperature of a silicone hydrogel

mat er i alrequregy apralyrigrs 6@ the gorplymdry pe-vinalbyreolidoms OsN-diatkylactylanaden iNay-

t hose [ fif]

ar ot | e el e D5y Sl AL gt cast
(TVB), nedupayipna gipuersenteinBg)vinylic 3‘0210'59@9!?@??@5'70%*6? @Wﬂéﬁ%s’“ng Of
benzyl neiytretayd, ab®iic iy i RAMNE 88, hy@miynarkylha I'aféaﬁWr hRbRcylsk, t hese

nononers,, a St rene-contalnin nononer 1S
styr enea’%?ﬂ”&’aﬁ"yﬁée RO B2 k%'%ﬁté?‘fr‘ﬁ'@@ HQPQPWGE‘%Q%@’ Upits defiyed fropypctional
C(ﬁnt a: Ngrodp- wonfezrhm@myu@ nﬁkﬁi@d@dlstréfe@blyﬁesIthﬁ] aﬂdmn%ﬂ% gg@u prdférabpiesh tHane
pheny ro be subs ot her. . t.han used ring, e.g., as
P hevs ittt ik e foraia ettt B L et e Grenecr: sl
[ H2 C=CHOCBH96 | Iniascaadqree twitb theainVantipm, éfieemoeabtisy gnicafie funcitinalized igdnopiniarer .
[00139] | - V.

e P08 pitioc O RLBRL RGN 2 TRBRISR dof, dEHBEAIERER 1R,
by up t’fG abbirtd 8,000 - ragrepredgiably fiompapou? 0de peelit 690@0 Baltdrg! - cont ai ni ng

vinyli C[O@%?W?fs%n!i&@io%’ﬁwat Windi RO tor Bhé‘brtxﬁ&ﬂe%no@ﬁp%hl@él@/stur?bﬂgnahzed

nmet hacryl ates each conprising a cycl op ent¥ | oh exx

cycl ohe'})‘fjgﬂph‘“&/ﬁi)lbf’ﬁer@e?ﬁd |pae §U'l‘5'§fei ({Iﬂf\ﬂ@’llwy uwcyqpagzed\)@drop ilic polymers can be
2008/ 11&%3&5’@&%@& PFRin§aRanteR éaﬁe‘h{ 6dpdiyfnen] thy breﬁﬁr@b‘rﬂﬁ a JREGII R Bf
of preferred cycloal kyl-containing vi i ¢ mononers include

i sobor n{)f HYEMBr yI at e, i sobornyl acryl at e, cycl ohexyl met hacryl at e,

Cylcl ohe[Equ:rNéeal@/@ny ay”tﬂo;ﬁﬂm: viriykemoh&adriddh b@hﬁe@mnﬁ%ymrcb%mdlyfmﬁerﬁﬁbla
pol ymeri za arln nt er,nedi . COPO r may
be. 7 nauEtssiier BERGRria Ry P ERARRFy B Wi SRy & Bt BB, o
pol ynmergraats. Snitabid yidedpbilis viayles rkorawers aret \hﬁhcmkihisl besth gaamt xb aurstiae bk,

COMDT | S8 e SR By BSEPEL AR oW 6 ORRON) e an AHBLAERL Myl

cycl oal Ky ates, percarb
Exanpl esetaperylpaiteoi- ﬁealbyéw@amtdes tC1 Gualpimesbacsdadides, ethoxylated acrylates,

di-ter teth&MaYéd rﬁétﬁ%r%tlé@{ﬂyﬁF%ngtﬁbsﬂt&é& CJ@g%M{AaW@H\%@r@PHF&Wsu bstituted

azo- bISéISO utyronitril 1-azodi i Sobutyram
1, 11- az ng@ky(l@et@wylgw@géﬁy@@xw(ﬁquﬁytp@ jower alkyl vinyl ethers, sodium vinylsulfonate,

2, |2 azébdmﬁét?reﬁesﬁl}lfaﬁt@}daé/(ﬁﬂfliﬂﬁﬂﬂlﬂrﬁéthﬂbro?éﬁbsh%d édgﬁN \ﬁrl‘f_l,@pytrrole N-vinyl-2-
pol ymeri zation js carried Qut co i en n an a nt.i one

R R SR e Al A LS TR U PR o e Tl A
25 to lo3Guened wred@rcadiﬂuqe i@ tBQ(bf 3b& caemtataims, bmm(mwr allat)y (where

wi t hin twege limts,, but conveni entI for egg) fro

1to
hour s P 3PIRST §'s9 Pgigs Jserely affimehiyy)ingd %%’G@“P‘b”ef alkyh and
previ ou@(Iwmiegqemdme(!mpﬁmmmtm@hdsmbmemlateasailall alcmhblhé\l-vmyl alkylamide,
pol ynerN;/%%,q_g ggﬁ.ﬁ:&el oty #R¢kd 0 carry out said copol ynerization
reacti on under

nért atnosphere, for exanple under a nitrogen or

ar gon afftidhhameng '@@pfﬂf%@rﬂy,@mphﬂmwﬁﬂw enemgrope iNsaidinggtagacrylamide (DMA),
vel | - dej. hyrtﬁ&ﬁ%me)ﬁm%wﬁatwmAﬁQ%yQI%nyMs&yﬂéfé (HE ?%M@Q&drwécry@@ner

USIng for exanple extracti on, EFECI |tat|on ultra 'tration and
li ke té&‘ﬁfﬁxqefégy‘ medeenigte BiRYA Hm%hy’%fﬂ@o'ﬁwﬁn%/ﬂroz&lﬁmy'mtﬁ%y%“? on
for preRardchBrids Anﬂh@fr@@@m@fh)éc@@wﬁy)dmﬂoﬁ@mrmélﬁyﬂarﬂhoétﬂﬂ%etﬁﬁ%ﬂ/late

2111 conPMEENA, oo RURERE v 2l P ) <ol o
et hyl enaumaihymnmatymmaﬁylgmdam)crwmwdueetﬂacrymmhemlyllamoyiol vinylpyridine, N-

propyl p(qnl hyl-%lo(;<|c>ts>utyl a)é‘;'iyrl]aemlde acrylic acid, a C4+-C4-alkoxy polyethylene glycol
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Case 50715A carbonate; trimethylsilylethyl vinyl carbonate, and
trimethylsilylmethyl vinyl carbonate). A preferred

silicone- QQ85@1QE , hononer is TRIS, which is referred gQ.in008057775
nethacryloxypropy ris(trinethylsiloxy) silane, and represen? 3
CAS No.cag®86745A0. The term"TRIS" al so includes diners of

3- et hacryl oxypropyltris(trinmethylsiloxy) silane. [00142] More
preferably, an internediary copol yner of the invention conprises:

f r om abosth)agviatedaxivg @twesgYapgragenglecylapreigitohbioy 200 éni Whouethagwiq arid,
about  7Q%hnyObrrSdrhif MG RIE BT NXGHI KRB erN—Ufﬁfllﬂ\l methyl acetamide, allyl
si | oxane-contal ni ng nonomers and/ or ‘one or nore sil oxane-contai ni ng
nmacr onedleehof. 2Ba NI £aPI0I9618 - about 80% preferably from about 15%to

60% by (oeiZE)t Nedy a*hy(ﬂg/@}’@bhdtﬁ&wmt hone@el septhef Usednang a@crmdéw @olymenzable
hydrophlllc onone or_.one or nore

[0 0 om
R ous P s B Pispe e A SORY IR Boden g e Bonispel
sili con@oowSaltahlmg/damuhbSmdewno/redwdnmmn@mee ovithootrlienitation, C1- 018-
sili cone-cont ai nllg(g vinylic nononers: and about dZ%to about

pr ef er aBIXRIYHRS gprdunet ?ﬂ‘?}e%ttﬁi’u?mzﬁk)&' Hyyiamidgnend o mlﬁgs acrylonltrlle

hydr Ophz'nbihﬁcrpl‘%hl‘!rﬁ@rwn‘?b@‘]-@% GRGhYAL, fdz%‘1 @Q@er@% ORCG s PERIMEABS styrene,
hydr ophi l'i ¢ pol yners each aV| ng one sole ethylenically unsaturat ed

gr oup. W@B@}ylatywerm vioyldkmedesiin M/htChéhGi ail@é mOithhaSek A eaapeitorys, C2-C10-

coval entd 1R eRy R h ER RS o RR ATy Bt OB e e

functi omaihagvkatmscs—@m perfb.lmarﬂql ethydmloc@rbonytaanrmwl acrylgige pash anethacsyeigy,
ﬁ;g?giiacrg%yha%dlné%t Fia cnqgfy%lkélrl)sglggane EfilnxlA{z%aélo )61|(9‘8CHB§%E? rs Bf”%g@% a%ld
whi ch i Sinzec aédtitacenivvatit, m@@eyrama@eancambmm H’nyfél’eﬂxeyls gl\@are@m’m-ﬁm-
epoxy groups of an internediary copolyner in the absence or \Presence
of a coﬂbxrl?ﬁﬁa S&b@m“%'%@ﬁaﬁ?te %bOXY'E’E?é'de’Y‘ h@&@?ﬁéﬁ"@ atQgps of vayegters of
chl ori derboxghhadi® Wigewh tors ektylshsal |y functionalizing the

i nt ' I . EX I lic. i n¢l ud

¢ hout DR SRR Frre e iR e MY e P S T ol e -
2-1 socyamyaliameprbpwacrmaﬂealsogrbmlarylaltei dyabhgﬂyiacrywida;adethyileexylacrylate,

2h: 3?%@8{% wet% ﬁ);ce ﬁ%ﬁ!ﬁ@lh% é{JoE’ﬁHé%la dé;l%%c% ﬂaatcgt’a aglﬁwp?(%ﬁionate, vinyl
reacti ngutwatehvmyirvaierm samermec@or@ome \Qnyl p@orcxeawayltdenmgﬂlormt arageyirisg é;
3-i Sopraﬂsm'bufaheh@ m&hﬁmomh.rsem?« taeémayb.nw ygﬂ@# Beriibi ﬁ@&rew fhio-

anhydride, acrylic aci ic acid,” acr
met hacr §arbgnyl- erﬁ|n9¢ﬁhuléﬂeth@¢rylaf§a@@b%@y' WGEWCW@*%WHPFO@&W%Q‘W@W'@}%S in

the pr eﬁ%ﬂ@or@-flso%%yl Métﬂé(&rﬂgﬂenﬁexaﬁu(ﬂ&dﬂﬁﬂ{éﬂ'}dcr}l@é hﬁ&er*le%Iy%H;%xy-sﬂyl—
3-am nopropyl neth O?Kmam de,

| i
i |l ust raﬁoPWé”etWCﬂé?tE §IEPPFIYE’6VW?PY€ H%”%’F‘Fthw‘1‘?"OW”H&ﬁ(mﬁt%§%V'Bé%pr%°y')‘
vi nyl i cteframetm@rdisiokdmea functional group to functionalize

t hyl d 0144] A th
Cventt BT APk S RGBTy BERg T of FECREE o Fpe
hydr opheﬂwylenlvallyyﬂnsmumnicgmns can $elusebinghdydinogBl pahmesiaallecompaesiton for

which h il i ,
Ox'ygen g% ng;btﬂ m?é%%?@gfc%fuéﬁg@?# \&lgﬁt egggﬂaor ?é%ﬁ@\%! fEioRY FELRPPRFSRY
20081116&@3?&Wﬁ5@@0@8W8&?3¢6m€a§@eBU?Qanpmemeﬂabkv(mmkmeaswa@bout 60
barrers I?(ﬁr‘?l@th fc&anésegf%@ﬁJsxnaécuha?wgh% &%5ﬁa§)nemryﬁ>xyy saphilic

surface% ara teri zed avli ng an aver aged water contac | e of

| ess t higfm@Bsdt mogp- Héljrt@@”ﬁ”%?dm &mefby'@bé@rmryn%détm%ba%é@w s or

I ess, W&o@bﬂa‘p%a@b%pﬂmna@j HREbBEEI @meh@t%é po@m@tmn&aﬁé)ef erably
about 60 degrees or %} silic terial r cogt act

s oy STBTAHeEe deopAiRe POV BEIHETIADIN ) VPR B CH Dy
| onof | ukerdinbfed potinfeasidibinest vun@termfnawdqmﬁrméthpﬂom@tof Jarlux mb@cblar
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sel ected degree of purity is attained. The selected degree of purity
can in principle be as high as desired. A suitable neasure for the
degree of "Pﬁ @%fi for exanple, the concentration of dissolved
salts obtalhé %1%73/ products, which can be determ nedPgF/IIrW(S()S/PSHWS
known reguese746Ms, after polynerization, the device will not require
subsequent purification such as, for exarrpl e, costly and conplicated
extraction of unpolynerized matrix-formng material. Furthernore,

cr ossl iwdightgnethadriiempliedgolinatet paaimeta)siloparescaapsmite-termsmdtadcent or i n

Do hoRd Sn’t'rgtellaf?é?lo%?weg haty & %&R%%%iyﬂﬁétwﬁglgx hrﬁ&ﬂ?cr@%tte-tgﬁhnated

hydratio not’ necessar er - as
i nvent irotydimesivisilexangsshis-B- Wﬂoadqu’r?em@rovar@pﬁgxyprqwlmowtmet@ﬁslomnet he

i nvent iR r\@W:‘aﬁu@@mé&h%rblbﬁ@ﬁy&?é’%%ﬁ' arasﬁs%rnleaé bisPRmihSpreiai ned by
curlngaiens-formngmaerla In wherei'n the | ens-formng
nat er i aﬂoly@'mﬁswl%'e@r&np%lwlpmnaalkvvﬁ@#a@wicmn@%ﬁ"%wﬁ%m@a%m@cromer
gr epol é@@gctedmme Q;o%%ig g%ggﬁ@mwéggrgég Médé&ﬁag dABiMaZromer D

erive r se one or nore
si | oxarfs &Wﬂvﬁﬁﬁgﬁﬁdﬁé SN qKwarere ‘?fﬁ Zr?ﬁ?leé” & ‘F%‘R%#P e 6%R%HPMI ng
macr On'aj’rsduc(s&)f glwudylapdrthédrynatumlthsmﬂuuﬁtdnélrmwdmwlomee Hwﬂbls(wphl lic
nDnonErs

d hili
o oo ReaIgks SbfaodiRli g Bh SRS ob afBfterd SligendRtbitho fRENR
copol yrrmclqsh@mﬂ §nEatdeteréd’62126m(imn@moorpmt® byrrefefemcerauitshantirety) hviland

|
Cangl | oD A RadpRGoRIGR Rt Bof RERULIEART Aty RIS BalifBsp be of
gr oups, UtibieFei wamwte w@b&m@%@aﬁwﬁiﬁﬁw eanpei pakethiareaxidedilassul ar
wei ght p%%frﬁ&hﬁé?lbxér%%l&& ﬁb@e%feh@é)@dgtb%nﬁ@%a%?%g’%!n%?rhé@ﬂnlﬂ?@ﬁ@élfl@t ed

in the prepol fi'ciént hi rovi he soft’ contact
| ens wiTPNCANGHeNS hxdé%yla@ﬂcfmahv@d@ﬁoxaa%ﬁ@nt@o'na@@n@@§r80andlseg%b'% t hout

post - cuﬁu:rrgncﬁluhéiah«;@ro&ylfamcﬂ&mIzeamiloxm@rboh@irmfg ARSI alebohiiercially
prepol yner in_an_a bout 2% to about 30% by weight.

[00147]3V?¥1?b1aecf6%? 9&[‘%&'% F/'ﬁ”{sﬁ' ention, a lens-formng material is

a conmpasit Bﬂmwﬁumo@aﬂ@h@m@nﬁ@ agtahtqsl uSyd ta comttdl tr@tm@eémwght urrtae from
about 20C . to about l?g’@r{gpref

ol ut | SRRLDR Vet e PsFieBaTh e Brof s HaB TP ahe 5 gl on ene-
desi r abdoetainingpgrogn a<iinamiwadolt moiety, adiatkylyadinids graupnThe drairetransiet agent of

t i I
2Lt B R GO0 o R ARy 50 8 B
ot her o‘brﬁpblﬁ@hals tranrsfarrqgesimImmee)rwﬁwmarkﬁmonmraammwlnglanfuntream |n
the artq, EXRARIRS Abh é“férzé%ﬁpl%oth%ﬁﬁgsarﬁﬁg %ﬂiﬁ? 'OP€QU|%B%V0%rIVJtQQ kPdor.
Al | fthevarlouse odi nents of repo e invention
descri bE¢ ABBV@nsianhagsst maege PF?%WN%"“&@G@’&G”@W P@ﬂ@%&ﬁ'@ﬁfqr@wkmp@o1501

The | enﬁrefrﬁédurylgowﬂrh@én £a6urBY, F@RRAMYe m Bb&H 81528 b0 895 pre%rably
conprlse one or and/or on or nDreu;rosslln
A

Pt & Ty Bout o ot e ARG o SRttt Ceor 350 DS Valekt EptVe
groups talftdawm%mmbwllmbghbrlimdﬂb@ﬁeﬁgo Da!tons). However, the

| ow . h he. fi nal
opht hai (1335 A SGOHBREHE FniE Aionbret restaii &iJpes! Pl b Gicspl Foup can be
unpol yneed irettie aotiniealy solgmelizablecoompssiiiankiongrepayenttise inlEneegiarg sepawmatwith
unaccepig %rﬁ ok %Yrﬁin§| At BHQ‘@;&&U@E%@%%H%Q éssofas\’lﬂ\ngé 9hy|%rn9§h%me&klh89des

agents ‘W extrac to renov

addi ti dn@thamfl@wdt( )aacellleesdlgiymdnthwlate; sémdylalsn/_ﬂat@‘ral\é‘k aiA, the
| ens- f%ghgtgylfé%ﬁ\%drﬂk {hy SRR A L LBVRS, 215 Bitbéify BB i Bk
crosslin a&p e., preferably about 29 ess,” nore

pr ef er affINPeaBY ”‘i‘% or less, even nore preferably about 0.5%or |ess

by wei qb@mﬁ |c:91m|dr@turﬁersw‘od\mmlvsr@nma@dmér c@ﬂ@e@xé@@%th @Kb'ﬂgdr@@ﬂfﬂ ) -

[ 00151] Ii nust be %nderstood that a lens-form n% ? aﬁ can al so
vinylic monomer and as a functionalizing vinylic monomer in the actinically polymerizable
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WD 2008/ 116132PCT/ US2008/ 057775 Case 50715A (absorbi ng) agent,

phot osensitizers, inhibitors, antimcrobial agents (e.g., preferably
silver na I or stablllzed silver nanoparticle
agent, | eggﬁqg({x}elﬁl ricants, fillers, and the I|ike, as%&g{){%ﬂ%@%&h’/ﬁ
per son Gkséé beTsA the art. [00152] Initiators, for exanple, selected
frommaterials well known for such use in the polynerization art, may
be included in the lens-formng material in order to pronote, and/or
i ncr ease@mAgsitipnfos pisparingbe slisapweaontaiinaoel e #th GRNdam of temeipalfigictipnsl o
chem cajogae mef&awtth@hwro;smlctw@hé mgn&ﬁérymoo@%flfmw%agﬁou?@% gsTrbmA
initiator can be a photoinitiator or a thermal initiator 1

phot oi MYPator can initiate free radical pol yneri zati on and/ or

g rossli [051({5% ™e z%dﬁﬁxcél@%o@tndnk@ﬁé eorﬁwstt@b e pﬂi‘tﬁgﬂg B hieiﬁ@diérg_&b@olymgrdcan
enzoi ne e e 1 el,Nox ace henone a pbenzo S | oXl de,
S o S et S et T ENER & SR SERY SvnforaR ¢ RN GuIE

pref er a;trbf;erdbﬂy io¢her prédendé o) oreenal nidae blending 9ibPE. mdnoarge, @5 a eblution in which all
benzoyl rphoggf ?cbmed S;Itllgﬁlgﬁﬁvedrlg ﬁﬁ\%rt solvent (i. e dshould not interfer with the reaction

2,4, 6-t11 en Io osphiné
bi s- (2, t&—tde@hm@rmmmyme—mmmm owhphmwrmmpmmeolmﬁdmmlﬁwa thereof, as

glhzt (()Iznllg}olwg? {9)%@%&% ﬁﬁ%l ih s A WEMEIQQ%W&\%H%SQQHgls%ngfqe%ve Reacti ve

can e I ncor por at ed or exa into a
macr onelP0636] cHit o Qigeaie Rignding pieyicanonepieshe Ira@rearap@rts syffiFipnitip dissolve

g;grrpl 5ot hydr§@filciana ?&%ﬁuw ddndoRBsts @fmetabmﬁ@uyib&%@%@eldam%es@&zA

, here|n I NCOI pora ¥ reference in its entir ¥
pol yner'i ?&P'i”&ﬁ'”&'éﬁf“???é‘?‘?rb@ &% (o er¥dig MonPmeTWhigh £31) fé’” t&sza.bath. B sqygt to
exanpl ecljllasowétbotn tﬁydi’:tﬁihthb@bldi aydrbbhdblcgilaltnpgﬁerm swnta@hhlealw@wh@ﬂmtﬂb The
spectra requl renents C e controlle rlate
ARt e S R R e Rl S b S NG [ LA
t her mal hyidrbdel atterisl. |Pmefbxtad@ thblbtendihg vinglic thominteeds prosen? inzhe actoivatly ( 2, 4-
di met hyI nigLri I bi t
2 2" -az o (—Iz %ﬁgl c{)m{/)?% n |n pr%latﬁé))f ?ror%zabg&tégy ooeqb%BE&’%}]b%We}?ﬁ?
per oxi d[@m%thdAmywntbblkglnlerrebrmnam wapam@oftm@olmlg biotti hvideanbitic nasd hydrophobic

azobi S'éogﬁ&btn R & Boll b Bbie %éﬁin ﬁg}abﬁgioﬁftoﬁrrﬁfaguu% RLYBB DL i n

i ncl ude ora t ' permtte Vi ces an roved by th
FDA, sulh lrygn@&cpafej@dmameles D&@e@"eaawmr{lé My OMBRANAGS), é/tthM"mQatlon

car bazobgmyti@liRjlic nfdbiis) ¢ r-c&@amhgmﬁﬁm n@&{oh@w Tﬁdsgeodrbférrb@tsnbﬁl&rsg
various iron oxl des, phthal ocyani ne green, aloc anin

titani UNPHBYS §8%Incipse thS@éeqvavreﬁ%ahamme'aﬁaweﬁw oga S@B?r@ﬂyﬁf%ek or

a |ist pbtetglpenéshit hhg BRYlyRRidsRscomidiitibh eomnaifmg Mosk Prdrtddblendig
nore preferred enbodi nent of a pignment include (C. is the color

i ndex nB%Y9"%li t hout limtation, for a blue color, phthalocyanine bl ue
( pi gnenpob3gleEddnBes <§Ipkefer?dkﬂﬁr@matlccmhmlbtmdnbmers(ipxtllgimyrelhﬂ,1261,636, Cl.

77343), ' j ;

gr een) c%’ﬁ%%%[sﬁﬁ%ﬂen(l ocy’g%uﬁégtg%ﬁéérq%s%i g’n%% g%ﬁégﬂnl}%%gt@e?%%g%%m%a%yat&
chr omi udivisgbenreoxiadd 2-vinyinapbihhiens. Petiesmomemernch #lraok cewkiging monomer is
vari ous r’efe?r@do ' gﬁéne gdma%% leréﬁer il Séfln\éﬁ Abin to(b@rabrﬁgr@n?erma@l:&{tal@ Qr

bl ack, noI It lack G- K BA Specl a Chem cal s).
2008/ 116Mzm@v/bgswbweewwaoﬁglegrwmwmch the phenyl group can n De substiuted by

other than a fused ring, e.g., as above with one to three C,-Cg alkyl groups. Styrene itself
[H,C=CH-CgHs] is a particularly preferred styrene-containing monomer.

[00139] A cycloalkyl-containing vinylic monomer is defined herein to be a vinylic monomer
containing a cycloalkyl which can be substituted by up to three C4-Ce alkyl groups. Preferred
cycloalkyl-containing vinylic monomers include, without limitation, acrylates and methacrylates

each comprising a cyclopentyl or cyclohexyl or cycloheptyl, which can be substituted by up to 3
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[ 00156] The bioactive agent incorporated in the polynmeric matrix is
any conpound that can prevent a malady in the eye or reduce the
synpt ons 3{, MshYS iral ady. The bi oactive agent can be % (ilfUlgg(m/ s,
am no aci ?e.g., aur | ne, glycine, etc.), a polypeptide, aprotein,
a nucl eggseas0h50r any conbi nati on thereof. Exanples of drugs useful
herein include, but are not limted to, rebam pide, ketotifen,

ol apti di ne, cronoglycol ate, cycl osporine, nedocrom |, |evocabastine,
| odoxandes allkgioups. daxamoles pﬁ@refelrrad edenlityi-celltaiging wiowistradslomesainclude

ester t
2-pyrr o%kgdé)on metgE:ar 8% IC aC| d t? P&?ﬁéﬂg}‘ﬁeh@&m§od%g%éakg%gglazeé.aaé 1the

gl ycol il&® lactic, malic, tartaric, mandelic and citric acids and

salts t b@mprheafogon),mehzam@rh 8i £ &ﬂﬂerﬁéﬂ’f@%ohb@é?ﬂ:&ﬂ f6r ;ﬁs,béimlg apMletiduiy ns

(e.g. es of |each ubri cants
el LRy RBLESY P?ﬁ“f’ﬁ%‘? orﬁse?fh'cww Prrigrably H}eéma*wdsu'fab'e therma

non-cr qwngenam&ml igitidty@ raeg ki dwinCto i kitted irtishn €nd ch;ir'@@lfbr @@hmleqwr@@ddsy
unsat ur.at,e

o S Rbeli PP sl & Yoyt elepls eSOt ByRbORy s G B
aci d, ahefegﬁeEazhmnﬂes {ar@&bﬁﬂiylpérqxldeytélrtopthtyllpeooxmel girtent.soutyl-dipeayphiterise,

Wl t hP“tteﬁgé’utsgh@’rbﬁé?b a¥o B{égé’r}b‘dw&nﬂﬂle P{AR 117 agﬁgHﬁ%m@cﬁné qachabhg

| ubri cant erre non-crosstlin rophi’'lic
pol ymer(@- Wﬁ@m&xaeecammt@le)e2#0@Zd—blﬁ(|2t4edjmetbylv¢@rlowr‘ lgydandahelidgole ( PVAS) ,

pol yam &%en@?ﬁdﬁ' ifTE41RS OLH%W&%%WQ anaabgm%dﬁ% 5ol9Entat ¥ibbd | act am

a copol 0 | east one vinyl  lactamin presence or iIn the
absencée@Per@H’ée der svameleat ﬁWmféerétéfﬁﬁf&’ﬁ@r@ tOéOﬂ&WI’?fﬁ@blycﬂO to 80°C. The

acryl a%g@oﬁ"cmﬁﬂﬁéﬁﬁwwm dfie Ilﬁ1|t§Qﬁms%ﬁi?en@ntl@%:yéx@mp@efr&h 1 to 24 hours or
met hacr e or rophilic vinylic pnononer

pol yet gfaf?g Jgana tct f?léours Flfd? 9&\@? t@pyqy&uslé/'gggg%the aomponents and

pol yoxysﬁweyisemed thethé Maymwzatu@o}eﬁcﬂ?énl\éfﬂltﬂeérkwéLaeéuy |cam1¢ﬁenz§minwéﬁdfty)hl c
aci d, 2 etgglﬂ R saccharl

pol ysac ‘?rbl'gg od;p r?’t F%’ga rgfgfa Fr@é‘i%@]arq(ﬁ]e %F@@ﬁq'ar wei ght
of t he Capolyorenigstionrmiaa lyiet dpﬁdarl«xpelarWeltdqjmby nepolyinseerpweick medy by Warkeah upbout

20, 000 (%396%'@8551 n‘?anﬁQPUS%g;q’op&a ﬂs-;ext {o% Plreg})%t%pl%t@ﬁ?}%@%r?%@d{{%%%e 000

to 1,20 al tons erab , 000
dal tonsteCf[W%O] In accordance with the invention, the | ens-formng

mat eri ahofAN Berrdbiy, W&ﬂé@@%&ﬁ&&)noh%rcbr@pa‘ﬁﬁé{ bk )ﬁtér%%ﬂ/ J%}Sol gol d

according to any known nethods. [00161] Lens nolds for cont act
| enses @MPrigRs &t lsasbone ?'[&an‘ﬁ%'?*té'ﬁ'ﬁgé’ I@D"I‘q rBenqmert REmples OéﬁEPferfeéirS'“CO”e'

ex?(rjrpl( ?on@'rﬁng‘»\ﬂ@}t nleérmomersqaétwﬁmércb S éthyl§rm:dﬂ%lﬁfi§étur8@d o QUp) ﬁ%l@ﬂ@he a

no or cas no I N r.a es a e

R Gl R DR b E R R U e IS Sl I S L R e

hal }/63 [triBteméthyisitoxpBiiytbrb@] gcrﬂlemd@eﬂ ms(tmmsthylmbqa)giwgonlém Imepiatiy’imide, and
rt ac n O a S . con §10] , 0

opti oa B e BRSSP Pl el BT R RO B DB b ea 1o

r ecei vemethadrylemivier(" TSAMAA™), iNafirisitrimethyIsfiaxyjsilylgropdiactylanide f8ARY (Bet ween

WD 200 | f

ona ¢ naneiedAGRZ nReRRDRA0ERoBR B RO Il ey TS tel 120

t he cavivdyxyrepylewy)rsepvitasEimethwsiexynsiiede. Sntethacrdpxyeet2- bxcs#ﬁ@mfdﬂowh h

| ens-f r%My%p@fﬂ@-ﬂnmeh@Qﬁ&@/}mé{ﬁ%QBF'§ N2b- nﬁ@ﬁ‘é&ﬁ&@yb’fh&llf@- ABh{-Rect i ons

for ast nol d tact | éns are general|l knovvn to those of
ordi nart9m§it‘b’\sl‘°xiy‘r?’ QFH@")&'W carpprgalgy %@@E%‘C@Tta'ﬂﬁ@ vy @@é‘?ﬁ”aierﬂféﬁ‘ﬁ/ i rpgmate

no: hI Id r’ﬂw?rﬁ?nér@ (Y1, BBlst4- ﬂWl@(ycémbﬁWyWut-ﬁ Qﬂtﬁlrﬂﬁetﬂyliﬂ’lﬁndxanbn?) ttﬁ:‘ﬁbthKI@ﬂl}M
met hod o 0] ese Lnhve

Trrot atp SEdeahenr hiroRey ERroHE e SHoRT vRIGTGR PAPY e

t echni qus&clmeﬂhglbllcﬂgs)sllyn]j peedyivinyl cepbathatg, Bitrid(@Emethygiloxsiytpbresy! elflyl

sui t abl SrbEn & %S[?r%(t im ethgllgﬁo@?y s%/l]})po%qu/?r!ygcar}grlan\é?é t%ﬂt?ld%e%hyl sn‘?oxyeth{/] vmylS
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’ [00163] Virtually all materials known in the art for making nolds can
be used to nmake nolds for preparing ocul ar | enses. For exanple,

pol yneric %E@Mﬁz such as pol yet hyl ene, pol ypropyl eqdgrus2008/057775
pol ystyrene, cyclic olefin copolynmers (e.g. Topascs from

Ti cona Caddb0715A ankfurt, Germany and Summ t, New Jersey; Zeonex0 and
ZeonorO from Zeon Chem caI s LP, Louisville, KY) or the like can be
used. Gther materials that allow UV |light transm ssion coul d be used,
such ascagrpapte; trimpthydsilylethyirvinyl faafaor@é@)@ng frenetndeiyigrethyl ving cpaibanaie) 8d
enbodi nﬁ@ferrea\fem&bnbtt%n@m.dgrmédowebhsemgrrmererétréfehed tde Iens form ng

material |s conposed essential prepol yners
be usedMeEIEHEK °pc¥|‘t”3r(§§'[]‘§§l¥|séo’i¥¥?'5‘§e rRidee Psﬁlfﬁiir?yz&g$ﬁ ﬁ@gg 59960 ﬁﬁ‘&se
di scl ostefn ITRIS! 8so iallesd dilNers cﬁ368&hé&yloxy¢fupgzlms(tsmemgneirq&wsaltaeei by

f h hi
rmt o § D014 GHfEe PRl £ hEFactBnePRIv RS S e st iet BT M akett wo
nol d hal&% & atout 805 ohweght acdiereblh éomiabbutZhd togabaut Hi% of sifpxarfe @mits leaved
design ar1g %Srdrngr%ts%%ﬂﬁg@ﬁt%nyﬁor%ﬁ%r SnFRUEGE & ? d Qokdie- %H?%m

CaVIt SO that excess erl al” can OWI nt
| nst eadm@q&rorpatwfwrogpoletri@"/mladgutt&@éﬁ pesderabli rameadpouinl 5 rfidide by welgﬁt of

possi bl I?yof hilit GHi r@e(ﬂﬁ'@rﬁto%e ogrln@%gnyd%ﬁmgHoﬁoﬂ@ﬂs%dfopop@oﬂﬁ&'g

si nce, ow ng the production | ens, these nolds can be cle

ned
rapi di yhygFephiie mastomess: jronbah%lhb(réo am%a%%e@ref?mwfrcav §b%é"/<otf>w€9ut %5% of

resi due§licoH§-'08t§iaMﬂ§3 ehitdderRe S HbhdRk @r ﬁw@?e\/ﬁi%ne-@&ﬂalﬁlﬁg viaglicthbrfhetd; tahd
air. Reusabl e no| can al so be mmade o ol efin copol E@mer

such as2qoyt2 éﬁ%\ﬁ?}‘?% 30%oprglesaiirory AR 4540*673%%630&%%{?‘9%%% RY
copol yderdﬁhlh@tpr}néﬂﬁwa&ﬁCﬂeﬁ%deﬁimeﬁl@br fhoreprafo@esichydrobhlliopolfmeniehot t |
Ger many, a onex(r) and Zeonor(r) from Zeon

Cheni ca haé’"\?lis’ne 18 Iégr\m)zlemcgﬂy Wa¥‘§%t8§8rs°é'pof the reusability of the nold
hal ves, [08143| ataceatyndeivgth thmmher}tnooaathblemeaﬂprémdmmamng kétheiintermeldianhei r

duct
Fepr oautsoty A odro kBl Boludly cfionf Al R RAESLEOSAE
r egi on fhctional dreups (e.g. laaninsy bytlioed caibowyl, lsmarmeémeppxmromsr) gdthenol d

f aces i
i gh seh Eadiad 2oBoriia iy Ay AiBREr b il BRI ambD! RS L R b

nol ds, GHerich, iIspeyapaiedreigl which ig|cosastieuyihdsonygnate. it ke eivli BPY: A he

fgg&ggi‘ e%cf&?@ﬁﬁ}p& of AeinfekAsu @o@db@né}'nﬁll‘hefdbgé{detoy pleRehddeof a@BEPIAG BT

er the formn ensed o, t he nol d,
it is pSHYhETiez@dE bg %PSB%}@B@G %ﬂ‘{a@ﬁ‘orld@i§ H%eéjl‘f‘ﬁiayt‘?a'c vy be
i ni ti atgectionakiziey the Intereediaryiyppopass Eedmples biduch Kiadicahoramersiunclndea witiblit

were PPy RreE g iR o Rineh oo B ReRprtel nrbodlnu nebeie

i n the érhydrdeyBrisapgopenyleiphal alpmﬁmmymeoqmtsacyana@ adrgloylehrideom ng

o or oonrt ARRRFEPARIA RempRaRe o b LRl A ol o 1o

the i nv@myiaoa]mﬁfﬁyi nb@hml@tex%ﬁoprnp@wélppa @Mﬁtdlmﬁhﬁbe@y'gsoqvmate 60
m nut esme@ﬂ&gm %@W Yory i A, mewc@ﬁ@ adf eafcf%f@b&moﬂd@ éfqnérhawylsﬁ chiBmRs:

pr ef er abl m nut es, particularl’y preferab 0 seconds
and nosfor rp&pmgc\w heternyingligatbogy @@ug%'edfeﬂj@fese[r@eféﬁ CTH@V*%IH?a?c%muneﬁééls
acgor ?' Rethherylaheor SUéﬁﬁlﬂb;!)r@ﬂyl ﬁﬂa’fhal@%/laﬁrﬁl@él %G@Pi)\l’éﬂﬂ RSt &thal®|IVE but illustrative.
radi ati gn-cura 0 e inventjon in a e an
11 o eRpoRay SRR o Bopte e eyl BaudiiRa sy th o
fac:jorSfun@bnbil% dﬁﬁ}ﬂanhﬁnyimtdrﬂnedlisﬂy&b‘pcﬁmerﬁat er |hal sdrray be acqui reﬂ or
produced i ensi econdl v,. the the a a at t

P opo y v R AR SRl EIeF of HEFPRlcks &H0E 4 ub o BFERR " TeiBbnds g
degr ee byfdrgnilicfvingtid momnmélfh@mecqns hgidropelac tordadt lmedhltmhamtnsh:qwn
purifi C%%%Qbillt?'f&%ra%%rfzgd B)aélli 'a&}é\lnﬁ{t oﬁﬁ&R N eﬁﬁéa%ﬁltfa(fta'f %ﬁgt'ﬁrbaprters
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[00169] If the nolded contact lens is produced solvent-free from an
al ready purified prepolynmer according to the invention, then after

renoval of 69 sHPﬁlﬁjz?d lens, it is not normally necessa5¥T}[@ZOO%b§7% up
with purification steps such as extraction. This is betsusa

pr epol yoasss5eMyyed do not contain any undesired constituents of | ow
nol ecul ar wei ght consequently, the crosslinked product is also free
or substantially free fromsuch constituents and subsequent

ext r actirefarablyrat lpasicibopedisleairers, een Mewareferaglyiat laakieSamessd end e hgdropfrilic

be diregihye (‘cﬁ@r@étfeﬁ’i HaUm bR abSHad \)Oﬁlé%ob%aché(ﬁ’g[l@& ?é% thad B ufoo

ready-to-use contact | propriate e dration are
known tdsoteee Opleﬁ%,cmefgr@plmaéalJH&Q degeees of *eswmessﬂfq*@%ybqw Y degreemerdess:

: enses Meh movegbagfevedw asbuved @égré&*fﬁr%b{s) 123" iﬂ%oﬁ?@ﬁﬁirwmagﬁlﬁltd‘r@ﬂftafitlens
ens is ex nae wat er n an agueous sa SOl Utl on
especi d'F aghf *Ea&é”ﬂﬁffb'o% a?"gpeétai“ixt(?*@ﬁ?%%{@?ﬁay am longiyx Diftision Coefficient, D, of
2008/ 1|19|6é§arﬁﬁanf LIs008/x0RT Fih/GRS prefdTlpdreanlaa bbbt 2<t:)e|‘ X ab‘brutn%ﬁm made
450 m lg era bhout 250to
320 ot RN S dnanttiy T SR s T e sishe Rk el gt treBet

or an denscwefsrabiyl ttassolelrstiomodiltisofeabphlyz0 &Ragir desk] yrefecabiyeetbiobl 5 pitaar
organ| (0] r |

Ohaeny o bR brorefoutl oY £8 Lhlose, duéi] BRGSOk Iody R SARSD! 28 £
mol ded MBantTéJetSIhr:wwd@gpkr@@tea@@r tordant fams epierebly hedh wetes gorgentph preferably
al r eadyr WL bJuk 96bsRE SRR BEH mBRGRE[IRY fidh St bivs @05 RR38% BF WetdhBwhen

crosslinked product also does not contain any troublesome inpurities.
It is tfH'é’rré‘P‘Eﬁt%j ABe WaksE exdent ! @ silieanernydioge! @0@5@&'&%%” hexpeastadggeording

Si nce qbggelve@kﬂ,,@ga A4SdisAddel @USsIB4d 81N essential |y aqueous sol ution,
it is eces ary to carry out subse uen ration. The
cont actOy 5 SRStttk MBcBRPH TS U el Eion Hames tA By RN et o Tnndt
accorg:m@}/vh@_aﬂa , fgheaah ﬂg@?lpﬁecﬁ)ﬁtﬁwﬁlvﬂmhnirgarf iogoen®s, Subtastdoatoné, hlﬁbétlaﬂi end

suitable for their in wi t hout e

vange. e PlBetos M R0 BAF R R aRE, PR oo BleG iy
used i rpreﬂaaredhLBymleang@f thpomt'ﬂ&z}t:os!pmdess ihg prapolytriees capl ettt i ekirdneiys
I's progye ﬁ') fﬁm»% ﬁr%fo P(Edn%ht%fteoaﬁlLﬂihﬁ&eﬁg%’argWee,fdr%gle?&ep0| ymer
according t : I'S not necessary to carry ou
subsequrnstaelaly fee. |f@m rebettonmmue‘edswh a8 paitmendiopstrsiéngomaterials sletces, for
the sol apbie, h&R3d %er%n%hé?ﬁé’ TﬁQBFé?&rFed' rﬁ;’ﬁﬁ&%oﬁﬁﬂ;e&é&rfbhﬁé pRipBiyRels t O

further processes, such for exanp , surface treat
steri | | Y&finhe PEIESS Eﬁeowdi rleéo tegoverden. Alt@gletien: C%h%caﬂ'ect % in #EAR§Ton

has an KM)W@L %Wtﬂ@@&‘slbléﬁfﬁr Bt uRfekeicb e dbrric8 3gt repitastly, 46 e&ér'hbl@"fr%m
nor e pref %}?ast about 6@ barr er even nopre ref er tf

| east aWB ér‘r“ watively, e LAt LRHon oRp PR cpred PHRfé)H‘c‘ HS'VHP. H%ygen
per rreabaellecteﬁ de@re@rbf apr}ntjlrsﬁmiamédj Trecsteleﬁtemmmeeﬂ pwdte bart iegkincige de 2anghes
with a f abo mcro permea ilit ccordlng
P pr octRFE 2 Ral rRaRE 0 B R Y A AR ER BE oA U e

i nvent |dmsolvas salts aditasdd as kmmudiumss vhichloanube detOrnPed @mplyefsmommrredrmeabl y

about f re
oot or Al PO nER R ICIRICE R A8 af B3tk schuéniBftiBhon s 2K o8, D

| ens ofe>qam@le|, Aesdl enéd pompliceied extepsion Af urmﬁtvmeu;@dmwfmir@wg@fféﬂfal .ci ent,
D, of, Fﬂfrﬁeﬁfﬁtﬁgldt‘oétlni&rfo%;acﬁtth@&@bﬁlyrﬁer%aﬁ tak@- p@ac@%ééﬂtﬁysoﬁgﬁt%rméﬂugéﬁbl y

at | east about /mn, even nore preferably at |east
about 6sOition spthat AFehseppent solvent exchange or the hydration step is not necessary.

[00146] In another aspect, the invention provides a soft contact lens. The soft contact lens of
the invention comprises: a silicone hydrogel material that is obtained by curing a lens-forming
material in a mold, wherein the lens-forming material comprises an actinically crosslinkable or

polymerizable prepolymer, wherein the prepolymer comprises (1) siloxane units derived from
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[00176] A contact lens of the invention further has a water content
of preferably from about 15%to about 55% nore preferably from about
20% to abqy wei ght when fully hydrated. The wat f

a silicone E éﬁfo{(glgge1 2cont act |lens can be neasured accoraﬁg&t?@%fgﬂ#ﬂso
Techni qoas&@s50Tisx| osed i n US5, 849, 811. WO

2008/ 116132PCT/ US2008/ 057775 Case 50715A [00177] A contact |ens of
the invention has a surface hydrophilicity characterized by having an
aver age?NevgitEre speRR-EONARIBN G MONOABE AN AD ORRGrBYS Sipxapersentaiping EACEINGSS;

about 8@% ARISEAR WAlts HERBd BRI el 8lo’d I%M'rébhﬂx@%o%@rs@ﬂkf@ﬁe B mb@ss,
nor e pl‘ e a 1ur

erably about 60 degrees or
aspect , MAFRPNIiMagEqMssS: anéﬁ)d’é@g'&‘gﬁ’é%’%'“? 6‘%‘%@63%‘8? gt ef@qu@%w{vzféf@ched
| enses. tothecdpiyhee citamrand saved remsingps mofe pr@odsmfeu &Nﬂl@pfﬁlhﬁpcﬂ}irﬂ@§ eadh

d I d f k t t h d h
DT ot s Rene SrirabPr e’ bbrafilt g BiaeRicnyRs ne et or
sur f aceaatihicallyemodstiktablegmsu@naheare paicoprd-foried Hydtophilie pdlyraerdes @ndolecular

| d f \ '

B T T L
each ot igh tosarevide thatsofh coredtiansivéthfeoraterdtopiactanale ¢faibdutfdOrdsgrega dr @é%ond
mol di ng,, t Sy %ﬁgmeeanﬂeht Fwhaeh %ﬂgpre%mr.h He griRyridith graym&ynt
wherein t erial conprises one or nore ‘actinical
crossl| i #fléEpl @%F%éd@?h@g§o%rﬁy welghfybstantially free of vinylic

NDNOIET [l Oy a%&a§rhdewihrtse ﬁg@rmon mﬁé-ﬁjrmm@mem lssaaémfaamo:owmm t&n
prepolyners conpris | oxane units derived

si | oxan® %8‘1’1%‘%”&%@“%@&%?‘8“&% BPM GRS Gy o) é%g]aﬁ@?eé%w & '?lnsng
macr orreiro&mn(; matéibédlé@pd@lultlbﬂ olild=8t &@rpry@ﬂiynﬁér@mr@nm/earomdeotwwwrﬁmd ic
nononers an

e aen TR ae hasted e eSS SORPE: Ceunrirg VA asdinda of lofdagatic'd

copol ynssiveoksai n and derived fromone or nore pre-formed hydrophilic

poly mer @O ﬁfléé :1,8 %ﬁl}ﬁii&rgof%ﬁ %agtoc!n% ? p?)rﬁlzrléeir gj?ﬁ'\"lg({;: ?rieEEr%H rt))Pl d%&(/iﬁé P}emg%iﬂlyéner

danglin ic chains are rcalty-cros
gr oups, awhetheiconpheents -y stitablensadreopliiiowindo poksaoe skillessin henast- éxamales of

wei ght %Bl'e(ébﬁgﬁts%%% ?t%% Hbld cientl y and coval ently incorporated

in the pre Icient high to provide the soft contact
| ens wi 0A1 i!@frthw@ftoaéterr@ﬁ@n@n@fof mﬁ%pomn%@éﬂhéé@/emon GeseribgdaReyR can

post - Cupd D&dﬁ#fﬁn%e&ﬂ&mtlmen bei ng present |n the prepolyner in
an anount of from about 2%t o about SO%t{ugpr\éfg and, acti ni cal |

i rradi atOPRRPlt hee EBTHEINGiNAISTah CRhePRB?IY ?"W OLFYNRSIRE OBY Opr;ﬂPr@

crossli ﬂkﬁ@n&m@ﬁ@p@ﬂw@f&m@fdr mr?f‘@érﬁsslllhﬁn@ egdrac(i.el, e6rspoun@® Wit lwoAbrimeré
of the

nvent | BV RGOV R AV 68 OB R pAIcC! BSHLES 7oy Bitfed). Holer
i nvent i the. an{cﬂﬁﬂ@@ﬂosﬂmempomntamlmunﬂi tedbw suchethati thé ﬂrmhatihtbalmmajehamdngs not
or di nar Xon%%h Lk%dngpt% %Fs otfﬂlf%c’ﬁﬁér{zgg topgmbr@ ﬁH}& 8#85%|th§% 1s. tﬁwe

better éna r to s eC| and the
advant apesenchef e@efcoewtelﬂle#eefﬁb@f tiapcmeerized rn@v«mrngrs RONOI ¢rabalinkiny agentpvids

S SUQQﬁeﬁhﬁéjextH‘aﬁ\ﬁ\Vt%rremeethéﬂl hidth RGu RICITRNBRaI SN tht BRY o0y SiRAfethlent.
limt the sco he T nvention. nP Surface hydroohilicity
(wet abi Bptmy?ferp@glt the lens-forming material is sub antlaHy free of vinylic monomer and

crosslinking agent (i.e., preferably about 2% or less, more preferably about 1% or less, even
more preferably about 0.5% or less by weight of combination of vinylic monomer and
crosslinking agent).

[00151] It must be understood that a lens-forming material can also comprise various
components, such as, for example, polymerization initiators (e.g., photoinitiator or thermal

initiator), a visibility tinting agent (e.g., dyes, pigments, or mixtures thereof), UV-blocking



WO 2008/ 116132PCT/ US2008/ 057775 Case 50715A [00181] Water contact
angle on a contact lens is a general neasure of the surface

hydr ophi | '\ﬁ%h@"gﬁfﬁ wetability) of the contact |lens. | ”pB%ﬁfs%o%k%%s

| ow wat er angl e corresponds to nore hydrophilic sur

Aver agecgstnb@petsangl es (advanci ng) of contact |enses are neasured
using Wlhelny Plate nethod. Coating Intactness Tests [00182] The
intactness of a coating on the surface of a contact |ens can be
tested (ab&mniu@)ragemtop@mnsiM%@ linhitvitarsn antisierobis! #ashisdvg., Crafrakbly sivenses

with a coal are dﬁl(c?r s@a&nlu&f‘s%@%aﬁ%ﬁé&i&?aclaozmh@éggeinqc@édhgﬂel / fidrber

coat i ngs into a UtTon (sudan Bl'ack in
vi t ani rBng teg ke aSS)ﬂU%W tBIaa?@RSOG)?@”fP%mWW@r@)phobl c and has a great

t endenqyo{s2] hﬁltlé‘t@%ofobﬁ%nbde %el%ﬁ@ﬁ%hﬂhét@né@%ﬂ kifdwrGbr Qh @séin the

hydr ophobi ¢ | ens surface or iC S’E’dﬂ on a(apartl al | a}
sur f acPBMeAZaiparabn Rk P8 ”ICJ-Hﬁ*@ Elensévrw Aers) it 98 © B %ta” €hs) .
I L t lhg .g@@ésert@e fxfte &, fmsédfo@piwbatrbnlrmom SAniifitigkot is arthemical dyeﬁg:afpalﬂé Sf
shou nses, un

. | . Al f the.l
o o iR P2 D St D P s g2 he 8 Bho DB AR S REM e ntlely o
di gi tal DQ’1 83U b elabt@Hitistones intidth frég uadigapaotyrherizaper arade crasalko@rby the use of
sol Ut' hf’igﬂhé e@wotimgﬁgrs\@é P?n§8 tnK‘& rl%th%ﬁlo?é?ﬁoxg%&?’opﬂh%éeagl y rubbed

| enses wear e sal’| né tes! The above
pr oc edureazoyphosphing exidd, drhydrogysyeiahexyhelenyletpne ahd Giardcut andiogachmtires.

- €. H@pﬁf @Jr W%%%hd’@ax@b '2t9§b®r%mp'f& &f%@ﬁz%y%ﬁbébhmb%ﬁa%r@mclude
cleanln an

soa | enses are then 5u jeC ed Sudan

Bl ack t é5'“0metéwbefl?@)ﬁfj'iph@jW'C}ﬁ)f‘a%ﬂhﬁ“@s%“dPe%'? (Heslishlopbgnzybvid)- to exani ne
whet herprba@pr@ﬁabm&hmé ofitié; |énd'b'lt—@@-dicﬂ&o§élfz¥6j/|)l¢-l\ﬁblg§ll;5@nylbld@etﬂhlh@ okRs! ,

there is no significantly increased staini n taini rtl)g

spots CRRASH 'Y%@%ﬂ'h%?ré Wfé"rPaaGSLﬁcoﬁl% Fed: {y& ?’85‘31 in ‘3e€}1@g‘]%,r Sikig>\of
[ 00184] useM g arsppasimesdnler tise RS ithEleEaplebive rmm&momfwbwe thyseof

I b

ccor di A et e B e Aan Jodi fpapbisd oo RaSy Ba ARl e BFToBabe,
No. 5, 760, tﬁ.@ﬂb?mggérad aﬂﬁlbyaad:tlnml redibjonWonerarbe ligit.dh parti¢iire) \Clighh eta swtable
T . v

T 22l B TGl o PR 5090 OB CREER Al DB ARy
i ncor pwfaU@:ble)W¢®Be$i@?r%% intheir entireties. Oxygen fluxes (J) are
measur elg 3?‘ f‘é@ﬁag‘f‘eefhlem(a'l rnﬁlatorégiﬂéluéé rb%faé@ n%f fnifdRith g J&%’o&@@ 4-

1 % felati ve

about usi n instrunent (avai l

f rom Apmeduiperianeiriighd: %@%@%@n@ﬁgympaﬂ%we} 8s5azabig) (2- naﬁih%t?wﬁﬂeaﬁr”e

anal yti ;S‘éi‘bmdié‘é%tuEHE@Bénzoﬁrbe?’dxfdesérﬁcﬁtﬁ@lhké‘%’éf&ﬁb@ kB ewrmpenisaetiage of
oxygen assed across one side of the lens at a rate

of abou‘izoﬁg'sf)%“tfﬁ 'Een(@"? ., while a nitrogen streamis passed on the
opposi t[eofa5jeEaimgidveof p%r?&ﬂﬂérﬂtérﬁéﬁlzﬁﬁa' AdyT&Erad Heoitédin medical devices and

approved by the FDA, such as D&C Blue No. 6, D&C Green No. 8, D&C Violet No. 2, carbazole
violet, certain copper complexes, certain chromium oxides, various iron oxides, phthalocyanine
green, phthalocyanine blue, titanium dioxides, etc. See Marmiom DM Handbook of U.S.
Colorants for a list of colorants that may be used with the present invention. A more preferred
embodiment of a pigment include (C.. is the color index no.), without limitation, for a blue color,
phthalocyanine blue (pigment blue 15:3, C.I. 74160), cobalt blue (pigment blue 36, C.1. 77343),
Toner cyan BG (Clariant), Permajet blue B2G (Clariant); for a green color, phthalocyanine green
(Pigment green 7, C.l. 74260) and chromium sesquioxide; for yellow, red, brown and black
colors, various iron oxides; PR122, PY 154, for violet, carbazole violet; for black, Monolith black
C-K (CIBA Specialty Chemicals).
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' Casé 50715A lens at a rate of about 10 to 20 cn8 /min. A sanmple is
equilibrated in a test nedia (i.e., saline or distilled water) at the

prescri be S5ds i GRPer ature for at least 30 mnutes prig&d9oosns777
neasurene;{'?lz)but not nore than 45 mnutes. Any test nedia (}éseé) /as tshe

over | ayesasé SOPTBA | i brated at the prescribed test tenperature for at
| east 30 m nutes prior to neasurenent but not nore than 45 m nutes.

The stir nmotor's speed is set to 120050 rpm corresponding to an
i ndi catl88156ét Thefgjoastiveiagenbingerpplateddn dspwtyniesic gratioh eRvFerapount st can

bar omet ;5rb\?eri%‘?r§a$é!fy‘?n &léreryetamydnge thBQyYRHRMB: aF e PERIMEEIThd SodBaAS i
The thickness (t) l ens in the area being exposed for test]ng

i s det e¥3iReeidHg: %%@u? ?fﬁg (@Bol#N%D IVGEE9oNE AHPRDEENE PIieyy @ nucleic

M cr omeidd, oWanpébmiHatish Hekatf. E@ﬁﬁléﬁ@%ugs&ﬁ@fuﬁ?f@élﬁ%dﬂ@iet e are not limited
ncentration n Ltro

measur emen e oxygen ¢
oy gon HicCR e SRESE pARRe CraaseRte oV diealiie SEdral BRESbrs o
I nst r uneddxamidee ketpiiran, ejﬂthmwgeabqueccaﬁgeabaelptdbge st of betet thaeolredtbei exbimples

DkaPD: A R R G2 B AR iy PP RS (85D
Poxy genglygobedaiorrealics ﬁctamce mama@i@ra)md(cmzadids aaidrsalis theewo§, efomi knoleic and

1491 paéatrbrﬁélupc{l&é%&éa A v%«ggwaq g, *AeB@' dtc gt r €am Preasur ed

baronmetric pressu mmHg at 34 C (in a dry
cel 1) ([9R13Hg) Exanenles ofjegsbab h@”‘?ﬁﬂtq-@da@e \3|1hogt mikatign pereindise mate(r'ﬁﬁaqg)
t =aver age-LBiRIRRASS htirosHIR doﬁfﬂﬁrwerMtn&t@fhmﬁ@slnyt&@&tuaa&&ﬁgrem wher e

Dkapp is expressed in units o arrers ntransmSS|b|I|ty

(Dk /t) EW&‘% Mpgingike gatsrigle 'BQU%WIH@PQM@“%DHYQ?YC@I'%@C'@! relYEeiRFSn

per neabgdiiben, biM @Rk ab, dlvegeiiti@r age thickness (t) of the |ens.
[00158] Any hydrophilic polymers or copolymers without any ethylenically unsaturated groups
can be used as leachable lubricants. Preferred examples of non-crossllinkable hydrophilic
polymers include, but are not limited to, polyvinyl alcohols (PVAs), polyamides, polyimides,
polylactone, a homopolymer of a vinyl lactam, a copolymer of at least one vinyl lactam in the
presence or in the absence of one or more vinylic comonomers, a homopolymer of acrylamide
or methacrylamide, a copolymer of acrylamide or methacrylamide with one or more hydrophilic
vinylic monomers, polyethylene oxide (i.e., polyethylene glycol (PEG)), a polyoxyethylene
derivative, poly-N-N-dimethylacrylamide, polyacrylic acid, poly 2 ethyl oxazoline, heparin
polysaccharides, polysaccharides, and mixtures thereof.
[00159] The molecular weight of the non-crosslinkable hydrophilic polymer is preferably from
about 20,000 to about 1,500,000 daltons, more preferably from about 50,000 to 1,200,000
daltons, even more preferably from 100,000 to 1,000,000 daltons.
[00160] In accordance with the invention, the lens-forming material can be introduced
(dispensed) into a cavity formed by a mold according to any known methods.
[00161] Lens molds for making contact lenses are well known fo a person skilled in the art and,
for example, are employed in cast molding or spin casting. For example, a mold (for cast
molding) generally comprises at least two mold sections (or portions) or mold halves, i.e. first
and second mold halves. The first mold half defines a first molding (or optical) surface and the
second mold half defines a second molding (or optical) surface. The first and second mold

halves are configured to receive each other such that a lens forming cavity is formed between
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[00185] lon Perneability Measurenents. The ion perneability of a lens
is neasured according to procedures described in U S. Patent No.

5, 760, 100 v(,Qg{{;o%lpm&iﬁcorporat ed by reference in its ent ;{’5%%03525?’%75

val ues of perneability reported in the following e

rel ati vgadeop@f1sa diffusion coefficients (D)Dref) in reference to a

| ens material, Al sacon, as reference material. Al sacon has an

i onof l ux diffusion coefficient of 0.314X10-3 mm2/ m nute. Exanple 2A
Sy nt heshsfirst mpldingrsnealiecany tooprsiopdranoldngSugacs Toe &volding QEFaSEHT sAmalid el ise

of 60 Qe gavq)tg 9‘% sli)x'nﬁ@é; f%@ﬁbﬁ?nggj\d %c%r@%%t#\ %é@lﬂﬁmM o at%’rlalSOOl

and 241 no atin

a
j acked [Pt | Mﬁhs}@s@@nan@%@wﬁp@m% &eﬁtlorm@rzegtsnm%asz:p@@%gmp gsrreraisl

Case SWQI%OWE%@%&@AO@EM rsar lin tﬁ@@demﬁ@ﬁmcé@,w T INSs e PR AGibA BMot
thernostat. The solution is chilled to 8C and degassed for 3 cycles

of evadifdief hanyoatsulas Aiethogof asmipg r?df‘%!% arfgcts ?W%@Howftfw mNgg a 'T‘ﬁléi can
syst embesuse@itt the pteddntum@ationi THeO&Rne B¥EIna MM halvdt dah behiemradhrefigh

NN - AR PO e g Ry g e A DA geestefar g
of cystfeanngihemyuddt baivescare disclassll it 40S.gPatdnt NoprdpBiniilt to Scisddd W, 460s68d el

ot he SERRH AN, BRI Bl {n PHARS SENSERELMLID R, (RIASUILS - The

mL/ mi nun@rpoﬂ&afﬁéhe@m byotferdneenononer sol ution is added, the m xture is
sl oWy (heaisedyi Ftlﬁé?l?‘aﬁQafté?la@%owﬂﬁ{thégrt?&‘?n%?@ mél&%n%rds% 10 %@mﬁqagﬂor

p0| yrrerlzatlon terrperature r eaches Initiator uti on
CONpos AERFING Ogulgr IBsea) BRI xaENPlep POIgMENc matsrigpaaveh as méw@é@w for 3
cycles wyp%@@uatdo%ty?éhe8ﬁmnwﬂaey&@bleﬁn a&dyw @ﬂf fdpg%@@cwrmm@éa,

is injected to t on m xture, ution which contains
1. 959 ofMey &t E@fﬂ‘fH@ %VWBY)H”Q)?F'B@”’&M%N i@geﬂZSOQﬁX@lanHrZ@B%ﬁf@lfrqné ided

i Nt o t hehented LN oliskilie) e ) Xt atfe Ikeltatl bs ubdy. aogbr raatbﬁrai@uﬁpatwwwgr@d
wth a degas unit. The a dlﬂﬁqrate of this fee SOFU'[IOI’I is

cont r ol [AGMEE!0F c0Wd 58 Usg% SHATA%IUARE AFSSat FF2fq FAPPPEd sol ution is
added, [D084pdhypnesfered erohodnsemewrhmthedolamelfx“@ﬁlefammpanmmaarth@lehs{mmmg

[00187]m§raﬁ fis Lot %&é@@ss@htxatllv Fprjeaol}?rﬁ% %Péa%lerlgﬁlg% LSS %%ﬁp\rl\ﬁg?rgplegﬁf

reacti on so vent ace
r ot avapeusable molﬂemﬁ&pmtaﬁb@cdmaram@qa@@bsedalmm Si Rﬁtentﬂwe6 68N on

i's pur '\I/Hl@pls%olﬂo\:eft@g by Aefedd @ %%lr@gtlr@tlégem?ﬂ?sn% Wi e 1 %ﬂ%ﬁ% %

wei ght cut elnterma(flar copol §|s9
poured lnto a moId consisting of two mold halves the two mold halves not touchlng each other
but having a thin gap of annular design arranged between them. The gap is connected to the
mold cavity, so that excess lens-forming material can flow into the gap. Instead of
polypropylene molds that can be used only once, it is possible for reusable quartz, glass,
sapphire molds to be used, since, following the production of a lens, these molds can be
cleaned rapidly and effectively to remove unreacted materials and other residues, using water
or a suitable solvent, and can be dried with air. Reusable molds can also be made of a cyclic
olefin copolymer, such as for example, Topas® COC grade 8007-S10 (clear amorphous
copolymer of ethylene and norbornene) from Ticona GmbH of Frankfurt, Germany and Summit,
New Jersey, Zeonex® and Zeonor® from Zeon Chemicals LP, Louisville, KY. Because of the
reusability of the mold halves, a relatively high outlay can be expended at the time of their
production in order to obtain molds of extremely high precision and reproducibility. Since the
mold halves do not touch each other in the region of the lens to be produced, i.e. the cavity or

actual mold faces, damage as a result of contact is ruled out. This ensures a high service life of
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Synt hesis of prepol ymer [00188] The purified enul sion solution from
Exanple 2A is diluted to L' 2 L and then charged to a 2-L
heating/c | ed reaction vessel equipped with '
stirrer aﬁgbtzﬁgfﬂrlr%%ter A buffer salt, 4.0 g of NaHMb% 5e7(§7and
t hen m ghse 6075A&00l ed to OC. The sol utlon pH is adjusted to 9.5 with
20% N201- 100 and then start adding 5.8 nL acryloyl chloride over 2
hour foll owed bx anot her hour of agitation. The solution pHis
cont r ol thedods, of sh,dmparﬁgﬂ@nnélsg@vagur%&hl@ihrelagpdao@ftltatqf@em@éﬁ{w@ﬁ to be

equi pne&gdweg@ngg%méghg(we 164-\%35;, f.he reaction is conpleted, the
sol ution lesa usted to 7. S?12NHCI %andthen F@rlfledb

ul traf i 0P 16X i ofterdis Ires- @rm@ﬁmaé%f@' wdﬁeewdmnﬁo raelgy ihis PR MgRTedig P

g(le pluré gérﬂ?%t%ﬁi@: (S:j[o%hnkmg Ha@ﬂbé%lt]ﬁm%cﬁld tl@q{’lﬂomleed\}\%y meahs beactinik irghiation, such
anpl e or ation a e abrication WO, .

2008 118104 BEARIE 0 eb A A ST GTTEN Yo iEasiaten s gispaipers o

Ob][ ai netie inventidoxaeeoBherigatsle ssoponedtsiimtha lecHueritg matepaibppamedid The

SO utlon r ' t 45 | | Yol

the 11 repdyl ERTedahlish FBfiaiah B Rpdet S8 sbarbfinylehaf pra g oo

preci secrssﬂllnldth@m@mnars verified, 0.25 weight percent of Darocur0

2959 (b@aﬁ% HRRD. IB?S%I%E) mgctBWi(ﬁH\tléntlbﬁg%g@@@ﬁé&éé ﬂvée\%r)p%ofrﬁfnﬁéﬁ'% g in

concent the” final “percentage soltd is 60%° The formil a
vi scosi £ §0 amiteu pivagtageaus!y is sAfaBinriesyeiptadtyon kdBIndgyies. OBEOR TRy in <
1;8[)3}11325 & r'tl%;ﬂ&%(g?f%w QQSH ) g&:rona@arm rﬂb‘ét%%rtl%&arrlﬁlﬂqvt@ 38iskconds.

Is cast In pr opyl ene s and cured
by UV 10§ aTher eanéass lepsespacggrdingite e l@\tengqrocaﬁ]rﬁ%r@q*vc?%ér%@nw e
provi di pRiageEYabIEBlepbHits GRS BVerfBh & en%ily fs.mbre AriuesfiiRae Wé?a&ﬁéar@éﬁ with
phot or heol ogy. I%”a | ea Sﬁms nntfhg[:srl s of int %r rr]ne\ trl\ artgrtln % ! nals v be
(YS- 320@e@ggr azﬁ s is based o y factors. On the one hand, the s g mate y
acquired or produced inexpensively. Secondly, there is the advantage that the prepolymers are
surprisingly stable, so that they may undergo a high degree of purification. There is no practical
need for subsequent purification, such as in particular complicated extraction of unpolymerized
constituents after curing lenses. Furthermore, the new polymerization method can be used to
produce contact lenses with desirable mechanical and physical properties. Finally, photo-
polymerization is effected within a short period, so that from this point of view also the
production process for the contact lenses according to the invention may be set up in an
extremely economic way.
[00168] Opening of the mold so that the molded article can be removed from the mold may
take place in a manner known per se.
[00169] If the molded contact lens is produced solvent-free from an already purified
prepolymer according to the invention, then after removal of the molded lens, it is not normally
necessary to follow up with purification steps such as extraction. This is because the
prepolymers employed do not contain any undesired constituents of low molecular weight;
consequently, the crosslinked product is also free or substantially free from such constituents
and subsequent extraction can be dispensed with. Accordingly, the contact lens can be directly
transformed in the usual way, by hydration, into a ready-to-use contact lens. Appropriate
embodiments of hydration are known to the person skilled in the art, whereby ready-to-use
contact lenses with very varied water content may be obtained. The contact lens is expanded,

for example, in water, in an aqueous salt solution, especially an aqueous salt solution having an
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[00192] The intermedi ary copolyner is prepared by the sanme nanner as
Exampl e 2A, except that 1) the nononer solution is conposed of 26. 215
g of N, N, acrylamde, 11.24 g of PEG Acryl ate
0.84 g ‘% %Q%Ir%lne hydrochl oride, 2) the initiator SOF:U'[I 038/ 5%)775
corrposeglagpfs@;@g of AIBN and 40,0 g of 1-propanol, and 3) the
feeding solution is conposed of 1.56g of cysteam ne hydrochl ori de and
198.4 g of 1-propanol. The copolyner yield is 60% Exanple 3B

Sy nt hesissotrityrf@polity?ie to 40 YRIsrideindOP§ Ma{ungnmOsmtrhlp praferabliratdud 230 to

copol yrayy Rb&RALGHs p@c@@%hﬁ%b&npe& P4 r@%ﬁﬂét@% &%nta%PE({)]E ﬁalt

procedure descrlbe 23 except nm. of ac
chlori (ﬁ@‘qt@n wikd ph)ﬁ'@'@@'%"héo'@ﬁ@}lbﬁ raﬂlﬁrsv&amtq S@h/en% e@uglwqf@dpré rfCﬁé%ze
dried, di th bf@@dnsi@h@éﬁﬁé attigleWivh@r §rQh lafuedas 3APsQutRks For nul ati on and

| ens fa rlcatlonﬁ%}lp The prepol yner obtained from Exanple 33 is
f or mul dP&Y Chrbithe qdé‘ﬁg@gt '9’?%3 BFQS'H&%%O%EE BRERANG SeiBtie e ap @B%%Huﬂ“@red

des cri mgbdmn@samwh ifg &Qhe ixangnethédn &%Qik&fs]mléh@rdd@am diHe@ mat &mtdimany
acr

| ut .
T el Ss e mefy s BRES loheopma LRIt oo uPer et e
show desogstakinges hamied alt ippo pesehtiallyiagneqarsoieiédn, litiid yddivdaltyangecessary to

gggg?i? h@%t %ﬁ%%ﬁg@p%@@ﬁﬁé c%ﬁtaicﬂer-\rs%lglo%ta?ned bWt?ﬂs process are therefore
notable, according to an advantageous embodiment, for the fact that they are suitable for their
intended usage without extraction. By intended usage is understood, in this context, that the
contact lenses can be used in the human eye.
[00171] Similarly, if the molded contact lens is produced from a solvent solution of an already
purified prepolymer according to the invention, it is not necessary to carry out subsequent
extraction, but instead of hydration process to replace the solvent.
[00172] The molded contact lenses can further subject to further processes, such as, for
example, surface treatment, sterilization, and the like.
[00173] A contact lens of the invention has an oxygen permeability of preferably at least about
40 barrers, more preferably at least about 60 barrers, even more preferably at least about 80
barrers. In accordance with the invention, an oxygen permeability is an apparent (directly
measured when testing a sample with a thickness of about 100 microns) oxygen permeability
according to procedures described in Examples.
[00174] A contact lens of the invention has an elastic modulus of about 2.0 MPa or less,
preferably about 1.5 MPa or less, more preferably about 1.2 or less, even more preferably from
about 0.4 MPa to about 1.0 MPa.
[00175] A contact lens of the invention further has an lonoflux Diffusion Coefficient, D, of,
preferably at least about 1.5 x 10° mm?min, more preferably at least about 2.6 x 10° mm?/min,
even more preferably at least about 6.4 x 10° mm?/min.
[00176] A contact lens of the invention further has a water content of preferably from about
15% to about 55%, more preferably from about 20% to about 38% by weight when fully
hydrated. The water content of a silicone hydrogel contact lens can be measured according o
Bulk Technigue as disclosed in US5,849,811.
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' Casé 50715A suitable nethods for determination of ion permeability
and oxygen perneability are described in Exanple 1. THE CLAI M5

DEFI NI NG T .hWMENE] ON ARE AS FOLLOAS: 1. An acti ni cal | »&y@@k)ﬂg\ﬁwl e

prepol yner conprising in a copolyner chain of the prepolyner:

si | oxan@aseb0B18ri ved from one or nore sil oxane-containing nnnoners
and/ or one or nore siloxane-containing macromers; (2) hydrophilic
units derived fromone or nore hydrophilic nononers and/or one or

nor e hyl@P bighi A centagidansipbing; '“‘(99)‘0"6%1596! sugen PyrrepsHicity ehaseatsrized by hayingsan

that argeceeavidrlcynatitagheas ab&it@b%e éQBﬂbégTBfef&E@y Bban g0 degre¥ et less,

from Onr%or%rprefer %Iy%bgutf%rdré%geeg%g [egg more pr eragly a{)out 60 degrees or less.
[00178] In a further aspect, the invention provides a method for producing soft contact lenses.
The method comprises the steps of: comprising the steps of: providing a mold for making a soft
contact lens, wherein the mold has a first mold half with a first molding surface defining the
anterior surface of a contact lens and a second mold half with a second molding surface
defining the posterior surface of the contact lens, wherein said first and second mold halves are
configured to receive each other such that a cavity is formed between said first and second
molding surfaces; introduce a lens-forming material into the cavity, wherein the lens-forming
material comprises one or more actinically crosslinkable prepolymers and is substantially free of
vinylic monomer and/or crosslinking agent, wherein each of said one or more prepolymers
comprises (1) siloxane units derived from one or more siloxane-containing monomers and/or
one or more siloxane-containing macromers; (2) hydrophilic units derived from one or more
hydrophilic monomers and/or one or more hydrophilic macromers; and (3) dangling hydrophilic
polymer chains that are covalently attached to the copolymer chain and derived from one or
more pre-formed hydrophilic polymers each having one sole crosslinkable group, wherein the
dangling hydrophilic chains are free of actinically-crosslinkable groups, wherein the pre-formed
hydrophilic polymer has a molecular weight sufficient low to be efficiently and covalently
incorporated in the prepolymer but sufficient high to provide the soft contact lens with a water
contact angle of about 90 degrees or less without post-curing surface treatment when being
present in the prepolymer in an amount of from about 2% to about 30% by weight; and
actinically irradiating the composition in the mold to crosslink said one or more crosslinkable
prepolymers to form the contact lens.
[00179] All of the various embodiments of the prepolymer and contact lens of the invention

described above can be used in this aspect of the invention.

[00180] The previous disclosure will enable one having ordinary skill in the art to practice the
invention. In order to better enable the reader to understand specific embodiments and the
advantages thereof, reference to the following non-limiting examples is suggested. However,
the following examples should not be read to limit the scope of the invention.

Example 1
Surface hydrophilicity (wetability) Tests
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each having one sol e crosslinkable group, other than the conponent
(2), wherein the dangling hydrophilic chains are free of

actini cal lya ,.nkabl e groups, wherein the pre-for Ll C
pol yrer héﬁog&ﬁgﬁg%ﬂlar wei ght of from about 2000 dalpggg %ﬁgﬁgh%

6000 datiasms0715A ng sufficiently lowto be ISefficiently and
covalently incorporated in the prepol yner and being present in the
prepolyner in an anmount of from about 2% to about 30% by wei ght,
wher ei 10@18d] pialgorantant aeaierpn B sertapiiens ipp gerrrel meassrd of e Bsiebé nkabl e

gr oups 5alRRiaH (Brr\)@éfé@ﬁt?)ydf% &ﬁ{alcyl_e%ﬁ@fyé’rﬁém@rga HramRSr ARt Y
groups and is Capable of" being actinically crosslinked, in the

absenc OFESRINES iy MarshadiphiniFRce tAyerase sratagt angies hedvaorym rhertact lenses

cont actard ARSslay LS8y WiMEHEPIROHedY. angl e of about 90 degrees or |ess
Wi t hout post-curing surface treatnent. 2. The prepolymer of claim1,

wher ei n.t he prepol r, conprises at |east three thiol groups

or at m&%ﬁﬁé@%ont ai ni ng groups, wherein the ene-containing

gr oups [26E2e Thefintacidedsyof arvpatimyeonahe sufatuloda contact Idnkich) be tested according to
Sudan Black stain test as follow. Contact lenses with a coating (e.g., an LbL coating, a plasma
coating, or any other coatings) are dipped into a Sudan Black dye solution (Sudan Black in
vitamin E oil). Sudan Black dye is hydrophobic and has a great tendency to be adsorbed by a
hydrophobic material or onto a hydrophobic lens surface or hydrophobic spots on a partially
coated surface of a hydrophobic lens (e.g., silicone hydrogel contact lens). If the coating on a
hydrophobic lens is intact, no staining spots should be observed on or in the lens. All of the

lenses under test are fully hydrated.

Coating Durability Tests

[00183] The lenses are digitaily rubbed 30 times with Aquify® multi-purpose lens care solution
and then rinsed with Softwear® saline. The digitally rubbed lenses are then soaked in
Softwear® saline for 30 minutes. The above procedure is repeated for a given times, e.g., from
1 to 30 times, (i.e., number of consecutive digital rubbing tests which imitate cleaning and
soaking cycles). The lenses are then subjected to Sudan Black test (i.e., coating intactness test
described above) to examine whether the coating is still intact. To survive digital rubbing test,
there is no significantly increased staining spots (e.g., staining spots covering no more than
about 5% of the total lens surface).

[00184] Oxygen permeability measurements. The oxygen permeability of a lens and oxygen
transmissibility of a lens material is determined according to a technique similar to the one
described in U.S. Patent No. 5,760,100 and in an article by Winterton et al., (The Cornea:
Transactions of the World Congress on the Cornea 111, H.D. Cavanagh Ed., Raven Press:
New York 1988, pp273-280), both of which are herein incorporated by reference in their
entireties. Oxygen fluxes (J) are measured at 34°C in a wet cell (i.e., gas streams are
maintained at about 100% relative humidity) using a Dk1000 instrument (available from Applied
Design and Development Co., Norcross, GA), or similar analytical instrument. An air stream,
having a known percentage of oxygen (e.g., 21%), is passed across one side of the lens at a
rate of about 10 to 20 cm® /min., while a nitrogen stream is passed on the opposite side of the
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"Re :C=-C Re (1) in which Rl is hydrogen, or C -Cl10 alkyl; R2 and
Ry independent of each other are hydrogen, 01-Cl10 al kene di val ent

radi cal , Gifd@ky!, or -(Ria)a-(Xi)b-R19 in which RIRrsfeknshs
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and m i n&&JEn eac nt eger
provi dedetermaned yemeaguting abouamllonatlogs aith amﬂl@gyﬁ nncrnﬂseter VL-50, or similar

instrument, and averaging the measurements. The oxygen concentration in the nitrogen stream
(i.e., oxygen which diffuses through the lens) is measured using the DK1000 instrument. The
apparent oxygen permeability of the lens material, DKy, is determined from the following

formula:

DKapp =Jt/(Poxygen)

where J=oxygen flux [microliters O, /cm? -minute]

Poxygen =(Pmeasured ~Pwater Vapor)=(%0O; in air stream) [mm Hg]=partial pressure of
oxygen in the air stream

Prmeasures =barometric pressure (mm Hg)

Puwater vapor =0 mm Hg at 34 °C (in a dry cell) (mm Hg)

Puwater vapor =40 mm Hg at 34 °C (in a wet cell) (mm Hg)

t=average thickness of the lens over the exposed test area (mm)
where Dk, is expressed in units of barrers. The oxygen transmissibility (Dk /t) of the material
may be calculated by dividing the oxygen permeability (Dkapp) by the average thickness () of the

lens.

[00185] lon Permeability Measurements. The ion permeability of a lens is measured
according to procedures described in U.S. Patent No. 5,760,100 (herein incorporated by
reference in its entirety. The values of ion permeability reported in the following examples are
relative ionoflux diffusion coefficients (D/D.) in reference to a lens material, Alsacon, as

reference material. Alsacon has an ionoflux diffusion coefficient of 0.314X10 mm?/minute.

Example 2A
Synthesis of intermediary copolymer (YS-3203-028-1)
[00186] A mixture of 60 .0 g of a,w-bisacrylamide-polydimethylsiloxane mw. ~ 11500, and 241.6

grams of 1-propanol is added to a 2-L heating/cooling jacked reaction vessel equipped with
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from2 to 9; R10 - R17, independent of each other, are hydrogen,
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a LC pump connected with a degas unit. The adding rate of this feed solution is controlled at =
2.25 mL/minute. After all of the feed solution is added, the polymerization is performed at 68°C
for another 6 hours.
[00187] After reaction mixture is cooled to room temperature, reaction solvent, 1-propanol, is
gradually replaced by DI water on rotavap until the mixture becomes an aqueous emulsion.
The emulsion is purified by ultrafiltration using a membrane with 10 KD molecular weight cut off.
The intermediary copolymer yield is 70%.

Example 2B

Synthesis of prepolymer
[00188] The purified emulsion solution from Example 2A is diluted to = 2 L and then charged to
a 2-L heating/cooling jacked reaction vessel equipped with mechanical stirrer and thermometer.
A buffer salt, 4.0 g of NaHCQs, is added and then mixture is cooled to 0°C. The solution pH is
adjusted to 9.5 with 20% NaOHaq) and then start adding 5.8 mL acryloyl chloride over 2 hour
followed by another hour of agitation. The solution pH is controlled at 9.5 during the acrylation
by a static pH control equipment with 20% NaOHq. After the reaction is completed, the
solution pH is adjusted to 7.0 with 2N HCl.q) and then purified by ultrafiltration using a
membrane with 10 KD molecular weight cut off. The purified emulsion is freeze dried and yield
a while solid.

Example 2C

Formulation and lens fabrication

42



anhydri de groups, and conbi nations thereof. 5. The prepol yner of
claim4, wherein the intermediary copolyner is obtained by

copol y”e“\%ﬁtzb(f%}hélfsza m xture conprising (a) at |east Ci‘&%/l}sbtfb§%7775
si | oxane-contal ni ng 10conmpound with two termnal first or second
functi opade §OPIEXS, (b) at | east one linear hydrophilic nmononer or
polymer with two termnal first or second functional groups, (c) at
| east one hydrophilic pol ¥mer with only one first or second

f unct i dA8189r Digprerghangrplabing fiom ke PR ifchisselyea fensdvaphilcpiopanal. The
i ndepengdgnibh ¥ SEsLACHeIBIouEH § 03B 2 BN 'fd?loﬁ@(ﬁrg}pﬁ'm@qllré’c\"sfaﬁe bhécﬁﬂ@erﬂfatlon

more first or second functional groups, wherein the 15first and
second P@hewtidohasoligr Aligrshapreciar selisreontent is yiiliedch 2o WRight paterns ef Rerped®

from amgig GHLRHRBon hﬁéwoﬂ?&%me%nmys adlcfeQQM%%H %¥ fﬁmewonc@mnaﬁwn the

hal i de groups, erein the first and second functional groups are
di f f er el PareRAtacecaf selidia F0%utThe Srremlervispesitiiand cHARiBe ﬁé?eelSHrethe
pr esencghoidrh nce of a coupling agent to forma coval ent | i nakge

sel ect ed e group co ti n ret hane, urea, and 20
o e, aptiodi e et O ord LA thagem i rimeiss 1 Raior? PLBUSRETS § onal
gr oups [001 91E§Tf]§£fﬁﬁﬁld? fslastin Qﬁl&brogﬁéruapﬁolds aﬁd clirbébyp Bwdiget dt e isitpn.ab
groups tQ,t st tional. groups in t Lxture is fraom.ab
b o et 2110 & iR, bR RS ing Pavia Gl shEiok pic eyt
one i neaasusémemtaﬁmmm(a@gyt ng 25conpound is a difunctional
group-term nated pol ysil oxane sel ected from pol y(di al kyl si | oxane),
pol y(di aryl si | oxane), polyaryl al k;ﬁk Hsp , copolynmers of different
I 1 ox

di al kysi | oxanes, copoyners of di al ane with diaryl sil oxane or
aryl al kyl si | oxane, aﬁvatlmmfnaﬁr@ﬁélamwmbvmers(dﬁ -3298-0882hpol yrmer of

cl ai m 5o 918 BldintehBediry LBRHMANEplehRRa by MedapRhdrer BPRRIMYIe OA, except
that 1) the monomer solution is composed of 26.215 g of N,N,-dimethy! acrylamide, 11.24 g of
PEG-Acrylate (MM = 454), 0.84 g of cysteamine hydrochloride, 2) the initiator solution is
composed of 0.15 g of AIBN and 40.0 g of 1-propanol, and 3) the feeding solution is composed
of 1.56g of cysteamine hydrochloride and 198.4 g of 1-propanol. The copolymer yield is 60%.

Example 3B
Synthesis of prepolymer
[00193] The acrylation of the intermediary copolymer prepared in Example 3A is performed
according to the procedure described in Example 2B except that 4.7 mL of acryloyl chloride is
used. After the emulsion solution is purified and freeze dried, the final product is white solid.

Example 3C
Formulation and lens fabrication
[00194] The prepolymer obtained from Example 3B is formulated and then lenses are
produced according to the procedure described in Example 2C.

Example 4
[00195] The lenses prepared in Examples 2C and 3C are dipped in a PAA (polyacrylic acid)
solution. All lenses after being treated with PAA solution are transparent and show desired

mechanical property, ion permeability and oxygen permeability (See lens properties in Table 1,
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t erm nat ed pol yvi nyl al cohol s, and nonofuncti onal group-termn nated
copolynmers of vinylacetate with one or nore vinylic nononers . 9. The
prepolynmer of claim4, wherein the internediary copolyner is obtained
by 15copo TiiEeGiAtMS DR INNGaHHERMNVENTEN ARESSE FREYPWSDbI e conposi tion A
or B, wherein the conmposition A conprises the conponents of: (1) at
| east one nonoet hyl enically funcfionalized hydrophilic pol 2
at |east dne AYaFBisAI GressiikabieirteRRlyMSAEIMPTESE In2 c?@éyé‘ierﬁhﬂxgﬁlc’é 2
si | oxane- cont gpdifigermonomer havi ng one et hyl eni cal |y unsaturated
group, at |ea

st one sil oxane-containin cromer _havi ng_20one
ot by bert cal &y CUAGHETS UV ACgEadam Sie o Bed S Gr e B e B P
nmononer havi ng fowe oomhorailexaté-byhtaining aladcyomens at ur at ed groups, at | east
one sil oxanec aj nir cromer . having two e i cal |
insatur at ed gronpbes IREAHRER LR he B PR e PRI S N S8 or
optionally at | eas¢ hyinephilic-magrommams;ti et hyl enically functionalized
hydrophilic p . . L i nker
o th ol ecul ap) YERg PGB pol FBS R YA R GuaaEats e TVCT
| east ohe hydr opbrdhinterchaigland denyad frem,onp oo motkaete-fataed Aydrppilistpolymersof
conponents (2) -..(&4 r j I L | group
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groups, wherein the pre-formed hydrophilic polymer has a molecular weight of
from about 2000 daltons to about 6000 daltons, being sufficiently low to be
15 efficiently and covalently incorporated in the prepolymer and being present in the
prepolymer in an amount of from about 2% to about 30% by weight,
wherein the prepolymer comprises multiple actinically crosslinkable groups selected
from ethylenically unsaturated groups and thiol groups and is capable of being
actinically crosslinked, in the absence of one or more monomers, to form a silicone
20 hydrogel contact lens having a water contact angle of about 90 degrees or less
without post-curing surface treatment.

2. The prepolymer of claim 1, wherein the prepolymer comprises at least three thiol

groups or at least three ene-containing groups, wherein the ene-containing groups

25 are defined by any one of formula (1) - (1)
Ra
P~
e=C{_

R3

R1 ()

R
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wherein the conposition 8 conprises the conponents of: (1) at |east
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one sil oxane- 35cont ai ni having two or nore ethylenically
unsat urated groups, or a cos ‘ of two or nore thereof, (4)
optionally at |east one ti®thylenically functionalized
hydr ophi l'i ¢ pol ynmer and/ gagt one hydrophilic crosslinker with
mol ecul ar wei ght | ess than 700 daltons; (5) optionally at |eagt!) one
hydr ophobi ¢ vinylic nononmer, and (6) at |east one chain transfer
agent havi ng iawhigh¢t |l&3filwiroggrlmj|@ tthe SR80 ¢h inslepensientf eagh gther are
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pol yvi nyl pyrrol | dones; copol yners N- Vi ni%é)%rro i done with | east
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N, N-di al kyl ne ture tpere
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and R; is a divalent radical; Ry = R,, independent of each other, are hydrogen, C4-

C1o alkene divalent radical, C4-Cqo alkyl, or —(R1g)a~(X1)s=R1e, optionally R, and Ry
are linked through an alkene divalent radical to form a cyclic ring, provided that at
least one of Ry — Ry are divalent radicals; n and m independent of each other are

IS integer number from 0 to 9, provided that the sum of n and m is an integer number
from 2 to 9; Ry — Ry7, independent of each other, are hydrogen, C,-Cy; alkene
divalent radical, C4-Cyg alkyl, or —(Ryg)a—(X1)s—R+s, p is an integer number from 1 to
3, provided that only one or two of Ry — Ry7 are divalent radicals.

20 3. The prepolymer of claim 1 or 2, wherein the prepolymer comprises from about 15%
to about 70 % by weight of the siloxane units derived from the one or more siloxane-
containing monomers and/or the one or more siloxane-containing macromers; from
about 10% to about 80% of the hydrophilic units derived from one or more
hydrophilic monomers and/or the one or more hydrophilic macromers; and about 2%

25 to about 30% of dangling hydrophilic polymer chains deri\;ed from the one or more
pre-formed hydrophilic polymers each having one sole crosslinkable group, wherein
the one or more pre-formed hydrophilic polymers have a molecular weight from
about 2000 daltons to about 6000 daltons.

30 4. The prepolymer of claim 1 or 2, wherein the prepolymer is obtained from an
intermediary copolymer with pendant or terminal functional groups and dangling

hydrophilic polymer chains by covalently attaching actinically crosslinkable groups to

46



' 11. The prepol ymer of claim9, wherein the at |east one
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mol d and (d) one or more branching agents which independently of each other are an

organic compound with three or more first or second functional groups, wherein the

15 first and second functional groups are different from each other and selected from
amine groups, hydroxyl, carboxy, isocyanate, epoxy, and acid halide groups,
wherein the first and second functional groups are different from each other but
coreactive with each other in the presence or absence of a coupling agent to form a
covalent linakge selected from the group consisting of urethane, urea, ether, and

20 amide, wherein the ratio of molar equivalents of the first functional groups to the
second functional groups or of the second functional groups to the first functional
groups in the mixture is from about 1.1 to about 20.

6.  The prepolymer of claim 5, wherein the at least one linear siloxane-containing
25 compound is a difunctional group-terminated polysiloxane selected from
poly(dialkylsiloxane), poly(diarylsiloxane), polyarylalkylsiloxane, copolymers of
different dialkysiloxanes, copoymers of dialkylsiloxane with diarylsiloxane or
arylalkylsiloxane, and combinations thereof.

30 7. The prepolymer of claim 5, wherein the at least one linear hydrophilic monomer or
macromers with two terminal first or second functional groups are selected from
difunctional group-terminated poly(ethylene glycol) (PEG), difunctional group-
terminated block copolymers of ethylene oxide and propylene oxide, difunctional
group-terminated polymers polyalkylacrylamides, difunctional group-terminated

35 polyalkylmethacrylamides, difunctional group-terminated polyvinylpyrrolidones,
difunctional group-terminated copolymers of N-vinylpyrrolidone with one or more

vinylic monomers, diamine- or dicarboxyl-terminated polyvinylalcohols, and
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monoethylenically functionalized hydrophilic polymer, (2) at least one hydrophilic
vinylic monomer, (3) at least one siloxane-containing monomer having one
ethylenically unsaturated group, at least one siloxane-containing macromer having

20 one ethylenically unsaturated group, at least one siloxane-containing monomer
having two or more ethylenically unsaturated groups, at least one siloxane-
containing macromer having two or more ethylenically unsaturated groups, or a
combination of two or more thereof, (4) optionally at least one di- or multi-
ethylenically functionalized hydrophilic polymer and/or at least one hydrophilic

25 crosslinker with molecular weight less than 700 daltons; and (5) optionally at least
one hydrophobic vinylic monomer, provided that at least one of components (2) - (4)
further comprises at least one functional group through which an actinically
crosslinkable group can be covalently linked to the obtained intermediary copolymer;
wherein the composition B comprises the components of: (1) at least one

30 monoethylenically functionalized hydrophilic polymer, (2) at least one hydrophitic .
vinylic monomer, (3) at least one siloxane-containing monomer having one
ethylenically unsaturated group, at least one siloxane-containing macromer having
one ethylenically unsaturated group, at least one siloxane-containing monomer
having two or more ethylenically unsaturated groups, at least one siloxane-

35 containing macromer having two or more ethylenically unsaturated groups, or a
combination of two or more thereof, (4) optionally at least one di- or multi-
ethylenically functionalized hydrophilic polymer and/or at least one hydrophilic

crosslinker with molecular weight less than 700 daltons; (5) optionally at feast one
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hydrophobic vinylic monomer, and (6) at least one chain transfer agent having a
functional group through which an actinically crosslinkable group can be covalently

linked to the obtained intermediary copolymer.

The prepolymer of claim 9, wherein the hydrophilic polymers are selected from:
PEGs; PEG/PPG block copolymers; polyalkylacrylamides; poyalkylmethacrylamides;
polyvinylpyrrolidones; copolymers of N-vinylpyrrolidone with at least one member
selected from dialkylaminoalkylacrylate, dialkylaminoalkylmethacrylate, N,N-
dialkylacrylamide, N,N-dialkylmethacrylamide, vinylacetate, and mixture thereof,
polyvinylalcohols; copolymers of vinylacetate with at least one member selected
from dialkylaminoalkylacrylate, dialkylaminoalkyimethacrylate, N,N-
dialkylacrylamide, N,N-dialkylmethacrylamide, vinylacetate, and mixture thereof.

The prepolymer of claim 9, wherein the at least one monoethylenically functionalized-
hydrophilic polymer has a molecular weight of from about 1000 to about 10,000
Daltons.

The prepolymer of any one of claims 4 to 11 wherein the intermediary polymer
comprises a mixture of one or more monoethylenically functionalized hydrophilic

polymers and one or more diethylenically functionalized hydrophilic polymers.

A soft contact lens obtained by curing, in a mold, a lens-forming material comprising
an actinically crosslinkable or polymerizable prepolymer of any one of claims 1 to
12, wherein the soft contact lens has at least one property selected from an elastic
modulus of about 2.0 MPa or less, an oxygen permeability of at least about 40
barrers, an lonoflux Diffusion Coefficient, D, of 1.5 x 10"® mm%min, a water content
of from about 15% to about 55% when fully hydrated, and combinations thereof.

The soft contact lens of claim 13, wherein the lens-forming material is substantially

free of vinylic monomer and crosslinking agent.

A method for producing soft contact lenses having a water contact angle of about 90
degrees or less without post-curing surface treatment, comprising the steps of:
providing a mold for making a soft contact lens, wherein the mold has a first mold
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half with a first molding surface defining the anterior surface of a contact lens and a
second mold half with a second molding surface defining the posterior surface of the
contact lens, wherein said first and second mold halves are configured to receive
each other such that a cavity is formed between said first and second molding
surfaces; introduce a lens-forming material into the cavity, wherein the lens-forming
material comprises one or more actinically crosslinkable prepolymers and is
substantially free of vinylic monomer and/or crosslinking agent, wherein each of said
one or more prepolymers comprises (1) siloxane units derived from one or more
siloxane-containing monomers and/or one or more siloxane-containing macromers;,
(2) hydrophilic units derived from one or more hydrophilic monomers and/or one or
more hydrophilic macromers; and (3) dangling hydrophilic polymer chains that are
covalently attached to the copolymer chain and derived from one or more pre-
formed hydrophilic polymers each having one sole crosslinkable group, wherein the
dangling hydrophilic chains are free of actinically-crosslinkable groups, wherein the
pre-formed hydrophilic polymer has a molecular weight of from about 2000 daltons
to about 6000 daltons, being sufficiently low to be efficiently and covalently
incorporated in the prepolymer and being present in the prepolymer in an amount of
from about 2% to about 30% by weight; and actinically irradiating the composition in
the moid to crosslink said one or more crosslinkable prepolymers to form the contact
fens.

A soft contact lens prepared by a method according to claim 15~
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