WD 2008/ 116131PCT/ US2008/ 057774 Prepol yners with Dangling
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SUMVARY OF THE | NVENTI ON [ 0006] The present invention, in one aspect,
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contact |ens can be of any appropriate material known in the art or
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material. [0012] A "hydrogel" or "hydrogel material"” refers to a
polymeric material which can absorb at |east 10 percent by wei ght of
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one or more prepolymers comprises (1) dangling polysiloxane units derived from one or more

monoethylenically functionalized polysiloxane-containing monomers and/or one or more
monoethylenically-functionalized polysiloxane-containing macromers, wherein the dangling
polysiloxane units is free of ethylenically unsaturated groups, (2) hydrophilic units derived from
one or more hydrophilic vinylic monomers, (3) crosslinking units derived from at least one
polysiloxane-containing crosslinker and/or at least one silicone-free crosslinker, (4) multiple
ethylenically unsaturated groups, and (5) optionally hydrophobic units derived from at least one
hydrophobic vinylic monomer; 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
provided in the singular, the inventors also contemplate the plural of that term. The
nomenclature used herein and the laboratory procedures described below are those well known
and commonly employed in the art.
[0010] An "ophthalmic device", as used herein, refers to a contact lens (hard or soft), an
intraocular lens, a corneal onlay, other ophthalmic devices (e.g., stents, glaucoma shunt, or the
like) used on or about the eye or ocular vicinity.
[0011] “Contact Lens” refers to a structure that can be placed on or within a wearer's eye.
A contact lens can correct, improve, or alter a user's eyesight, but that need not be the case. A

contact lens can be of any appropriate material known in the art or later developed, and can be
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independently a monovalent C4-C4o alkyl, C+-C+o ether, C4-C1q fluoroalkyl, C4-C4 fluoroether, or

[0017] A “polysiloxane” refers to a moiety of in which Ry and R, are

Cs-C1s aryl radical, which may comprise hydroxy group, primary, secondary, or tertiary amine
group, carboxy group, or carboxylic acid; nis an integer of 4 or higher.

[0018] A “vinylic monomer”, as used herein, refers to a monomer that has only one
ethylenically unsaturated group and can be polymerized actinically or thermally.

[0019] The term “olefinically unsaturated group” or “ethylenicaly unsaturated group” is
employed herein in a broad sense and is intended to encompass any groups containing a
>C=C< group. Exemplary ethylenically unsaturated groups include without limitation acryloyl,
methacryloyl, allyl, vinyl, styrenyl, or other C=C containing groups.

[0020] As used herein, “actinically” in reference to curing, crosslinking or polymerizing of a
polymerizable composition, a prepolymer or a material means that the curing (e.g., crosslinked
and/or polymerized) is performed by actinic irradiation, such as, for example, UV irradiation,
ionized radiation (e.g. gamma ray or X-ray irradiation), microwave irradiation, and the like.
Thermal curing or actinic curing methods are well-known to a person skilled in the art.

[0021] The term “fluid” as used herein indicates that a material is capable of flowing like a
liquid.
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2959. lmna&p@/d%gﬁ%@Wﬂﬁééﬁ%Q%thﬁéﬂy unsaturated groups have been covalently
attached to a copolymer through the pendant or terminal functional groups of the copolymer
according to a coupling process. A “monoethylenically functionalized” in reference to a
compound means that the compound has been modified chemically to contain one single
ethylencially unsaturated group. A “diethylenically functionalized” a compound means that the
compound has been modified chemically to contain only two ethylencially unsaturated groups.
[0030] The term “dangling polysiloxane units” of a prepolymer is intended to refer to the
units each comprise a polysiloxane-containing polymer chain which is anchored to the main
chain of the prepolymer through one single covalent linkage (preferably at one of the ends of
the polysiloxane-containing polymer chain).
[0031] A “photoinitiator” refers to a chemical that initiates radical crosslinking/polymerizing
reaction by the use of light. Suitable photoinitiators include, without limitation, benzoin methyl
ether, diethoxyacetophenone, a benzoylphosphine oxide, 1-hydroxycyclohexyl phenyl ketone,
Darocure® types, and Irgacure® types, preferably Darocure® 1173, and Irgacure® 2959.
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[0038] Exemplary plasma gases and processing conditions are described in U.S. Pat. Nos.

4,312,575 and 4,632,844. The plasma gas is preferably a mixture of lower alkanes and
nitrogen, oxygen or an inert gas.

[0039] “LbL coating”, as used herein, refers to a coating that is not covalently attached to a
contact lens or a mold half and is obtained through a layer-by-layer (“LbL") deposition of
polyionic (or charged) and/or non-charged materials on the lens or mold half. An LbL coating
can be composed of one or more layers.

[0040] As used herein, a “polyionic material” refers to a polymeric material that has a
plurality of charged groups or ionizable groups, such as polyelectrolytes, p- and n-type doped
conducting polymers. Polyionic materials include both polycationic (having positive charges)
and polyanionic (having negative charges) materials.

[0041] Formation of an LbL coating on a contact lens or mold half may be accomplished in
a number of ways, for example, as described in US Patent Ser. No. 6,451,871, 6,719,929,
6,793,973, 6,811,805, 6,896,926 (herein incorporated by references in their entirety).

[0042] 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.

[0043] “Antimicrobial metals” are metals whose ions have an antimicrobial effect and which
are biocompatible. Preferred antimicrobial metals include Ag, Au, Pt, Pd, Ir, Sn, Cu, Sb, Bi and
Zn, with Ag being most preferred.
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[0048] 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°™"°
[0049] 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
(90xlO'10
0.09

transmissibility barrers/mm). In accordance with the invention, a high oxygen permeability in

(0.090 mm) would have a Dk/t of 100 barrers/mm =100x10") (oxygen

reference to a material or a contact lens characterized by apparent oxygen permeability of at

least 40 barrers or larger measured with a sample (film or lens) of 100 microns in thickness



WO 2008/ 116131PCT/ US2008/ 057774 according to a coul onetric net hod
described in Exanples. [0050] The "ion permeability” through a Ilens
correl at esyYl nglpaép the I onoflux Diffusion Coeffici ent,

| onoton | on ernea

Ility Coefficient. [0051] The | onofl ug?&g%@p/ﬁswm

Coefficient, D, is determ ned by applying Fick's law as follows: D =

- n

I (Ax dc/dx) where n" = rate of ion transport [molimn] A = area

of lens exposed [mM®P] D = | onoflux Diffusion Coefficient [m2/ mn] dc
= concecPidingdn agrglpmeisn methaduleserbedin Exantileskness of | ens [ mmi
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-2APt /
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D =-n"/ (A x dc/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]
[0052] The lonoton lon Permeability Coefficient, P, is then determined in accordance with
the following equation:

In( 1 -2C(t)/C(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

[0053] 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.

[0054] It is 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.

[0055] A “reduced E modulus” or “reduced modulus” or “reduced Young’s modulus” in
reference to a testing silicone hydrogel lens obtained by crosslinking a first prepolymer with
dangling polysiloxane polymer chains is intended to describe that the E modulus (or modulus) of
the lens is smaller than a control lens obtained from a second prepolymer without dangling
polysiloxane polymer chains but having substantially identical amount (by weight) of
polysiloxane (based on compositions for making both the first and second prepolymers).

[0056] A “reduction in modulus (AE)” of a lens is calculated based on the following formula
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[0058] In general, the invention is directed to a class of actinically crosslinkable silicone-
containing prepolymers. It is partly based on discovery that by incorporating dangling
polysiloxane polymer chains into an actinically crosslinkable silicone-containing prepolymer,
such prepolymer can be used to produce silicone hydrogel contact lenses having a reduced E
modulus and substantially equivalent oxygen permeability. The ion permeability of the resultant
lenses can be enhanced by incorporating dangling polysiloxane polymer chains. Such
prepolymers can be used to prepare silicone hydrogel contact lenses, in particularly according
to the Lightstream Technology™ (CIBA Vision).
[0059] The present invention, in one aspect, provides an actinically crosslinkable
prepolymer. The prepolymer of the invention comprises: (1) dangling polysiloxane units derived
from one or more monoethylenically functionalized polysiloxane-containing monomers and/or
one or more monoethylenically-functionalized polysiloxane-containing macromers, wherein the
dangling polysiloxane units are free of ethylenically unsaturated group; (2) hydrophilic units
derived from one or more hydrophilic vinylic monomers; (3) crosslinking units derived from at
least one polysiloxane-containing crosslinker and/or at least one silicone-free crosslinker; and
(4) optionally hydrophobic units derived from at least one hydrophobic vinylic monomer, wherein
the prepolymer comprises multiple ethylenically unsaturated groups and is capable of being
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copol yrBP B HE: ST T BT E%et byl oni cal |y unsaturated oroups,

accor di[oge4]o aByengsaralremativeygrompsahdlnde hyatdxgicroup, amine group, amide group,
anhydride group, sulthydryl group, -COOR (R and R’ are hydrogen or C, to Cg alkyl groups),
halide (chloride, bromide, iodide), acyl chloride, isothiocyanate, isocyanate, monochlorotriazine,
dichlorotriazine, mono- or di-halogen substituted pyridine, mono- or di-halogen substituted
diazine, phosphoramidite, maleimide, aziridine, sulfonyl halide, hydroxysuccinimide ester,
hydroxysulfosuccinimide ester, imido ester, hydrazine, axidonitrophenyl group, azide, 3-(2-
pyridyl dithio)proprionamide, glyoxal, aldehyde, epoxy.
[0065] It is understood that coupling agents may be used. For example, a carbodiimide can
be used in the coupling of a carboxyl and an amine to form an amide linkage between the
molecules being coupled. Examples of carbodiimides are 1-ethyl-3-(3-
dimethylaminopropyl)carbodiimide (EDC), N,N’-dicyclohexylcarbodiimide (DCC), 1-cylcohexyl-
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[0062]1t is well known in the art that a pair of matching reactive
groups can forma coval ent bond or |inkage under known coupling
reaction qﬁggég PRs, such as, oxidation-reduction CondbEhRﬁﬁmwMWTm
dehydrati on conéensatlon condltlons addition conditions

substitution (or displacenent) condltlons Di el s- Al der reactlon

condi tions, cationic crosslinking condltlons and epoxy hardeni ng
condi tions. For exanple, an am no group reacts with al dehyde group to
f or m a Behnephgpseth actwdwwefdyﬁ@memyl parbpdignide @r matresihawol ribup

reacts wtdrysRciaridh @m&grol' ﬂ%yﬁﬂnx{/&ﬂf&@&nm@ﬁ@ b@é&&%bl& w@@‘d% Jn an
am no group, reaCtS W t an |Socyana e forma urea |ink age, an

hydr oxydarhadiipide (Gp+ ﬁD§9r’rle§@$ﬁ9a‘i‘?élP'é‘gtr%aqt'8? A IPEAvecRRliBg qu'?waa@”) an
Eygr OXYéﬁldﬁﬁyzlﬁ)%?dble%m%@@érﬂﬁiylé _Orgﬁﬂlﬁfg .ﬁbhmé-édﬁkftl@sul(q&? imoRcule.

ydr oxyl reac an aci or i o forman ester |inkage.
[ 5063) Brepra e ae T alh 6P (Rlega STRsh are 1 or med bet ween
pai rs db06a] os skiefekathly, ¢hegiuoctipaal gravgl af thes indetrheulziy ¢0pnsiytr@t— is(ml,ecestfremz the
gfﬁhgre gﬁ‘&?) &)ngls{( r?gtﬁ%lhgdr\égéﬂgylrougs Q?F?Ia Cﬁr%gr%%rgde%r?)r e gt %(g)ﬁgary%minnoe’
or t hoesgreups (pNoE) armxg grapme $pGOLAD. eeposmrbomau;ahssiel g‘roumat(eCH@oudml@be,
sul f at u gnad]
S|Iane%¥oﬂ#§xgﬁtﬁp é?ﬁ#%%@% gg&; %#%iarbongfgrﬁhﬁﬁﬁgégh ﬁgkﬁhs
phos phd?%ﬁf?'ﬁ%e 9'[09%43]51@@63@1‘%r(yxr L2641 iBreor g é@l%@“hyﬁi‘dﬂ@@e‘?umGﬁ@)%wbmat'ons
group, tﬁgbgﬁ group anlde group, anhydrlde group, sulfhydryl group,

- COOR ( re drogen or C8. al kyl groups), halide
(chlori 9%67 br o'r’ﬁ ac@efel"%?j Fa Sd'm%tyiheéﬁ?rqu@@/ cqPelyneT Wiy Rengeat or terminal

is ocyarfamonmmb lisodt@dind AR db@oly%ﬁiﬁn@ﬁ ot4 b@%-ha&ablmempo@foncuon’fwknﬁgm)
substth en su tuted diaz

ed
oo h LS IeTRaD fSiope RS PGra B i e ione andor at east
hydr oxy@m@mmwkéelcelmlmsatufwwmx»sﬁmﬂahe&umahmlgmmaﬂ;eomt @) at least doe est er,

gy?L?él)l'&%roSﬁfﬁ%g@q c&ﬁ%n]%ngl \9H§8 %érhggmg%lg %%sat?é%gg%( u[p) ) at least one
under stiysileXaae-cedaiping ng)salgﬁﬁrt andimayt leestuse dilicererfrasxcaosslinker, aand (4)

car bOd'ddﬁb%%_‘%@I@a %ngﬂg&oge b;fAcggn QEBhbrﬂ?rerrovfae& ap%é@stﬁﬁ? ?gnﬁ%é}ﬁs

to forman cul es bein
Exanpl €2) of4) &gthsoenmrrisaeat least one inpianabgrpgn through which an ethylenlcally

d| n’et hyilraBiuRRey @’BW st bieAtydRKkéFBDe oblaied ﬁ#&%@bl@ﬂ«%ﬁ&]%é,bom imde
3 (2 ndpgﬁﬁlcohex WO 2008/°116131PCT/ US2008/ 05777

| i n@&”ﬁ?ﬂﬂ Rrgiersa PMbPdReN Y iedBiBrRRATY BRI Wi Agndagk or
m xt ur esrntifg fieetionaNgiodpois Yotamet by BbeieyriddzaSliorost a composition comprlsmg (1) at

N- hyd | f | .uded b
Lo O RPN B Sha TsllE RprAEe AR e RO T ES Sgt P aparer ol bdlne
( conj ugavnaethyleafchilcirsatyate SNy sioxepkesn B gtroacamen ) bsleastese hydroghilicn

ot ann e MR B o E B B (B REABABY T 8RR 8G R Boh R
t he i ntentaideg gosdps pneer dtdeaskorectilisdné-freerciopdinteroldp orlisneiivsitiasgt afe
hydr OXYHdeJpﬂH&éwﬁyl@"r%noH{e'r %HXs)aéﬂé%Qt WA tandiEla en?ﬁ'&f?f@dﬁr ﬁct%m:ﬂno

groups (- NHR), boxyl groups , epoxy rou rou
(- CHO) ,9rayR @@U@h M!mé ap-ethaianiEplly w@rﬂm mép g@rb%govetecmmkw Oéhe O'Eﬁa'ned

or I) |h@ﬁﬁam ggﬂﬁh@;groups i socyanate groups, halide groups (-X,
dri de ?nd conblnathns t her eof .

id anh rou
K006v1 108101 of L ARG I e DL HE AoRoP RS Rl ST oo s Es-ca e G
p]g%ndantrln@rronﬁees 61 MadromeRgid. qswsn@(aawasmaiamgbm(mon@eb drynamp@éry Rah baatdlen
(0] a po | east

e co 05|t on co
monoet AGETEEP RO GRER Sl P BRh Yo dxdite Shov R T nE Rmmesiian for
and/ or @mepdriegdtie Ioteerne’dmmemif[yymﬁnmtalpleydamsaibumaaleﬁnhctlonal groups.
pol ysi | oxane-cont ai ni ng macroner, (2) at |east one hydrophilic
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term nal functional groups is obtained by copolynerization of a
conposition conprising (1) at |east one nonoethylenically
functlonaubaegﬁﬁe ¥§|onane cont ai ni ng nononer and/ or ngU%Q%bmg
nonoet hyl eni'cal’l'y Rihsat ur at ed pol ysi | oxane- cont ai ni ng nmecro ?%)
at | east one hydrophilic vinylic nonomer (i.e., having one
ethylenically unsaturated group), (3) at |east one

pol ysi | oxanecont ai ni ng crosslinker and/or at |east one silicone-free
crossl i[AR&], (A& yrefgrdadoresisiof manodtederticainéinhijahatzskdelolysiloxamsg tondainogoner

and (S)mé’ﬁonllé?@értmé’é?gmgr@aér&h dALRhES byP0 ﬁ‘ﬁﬁla pgvi ng a functional group
t hrough which an ethyl enica y unsaHFbate oup caglbe covalently

| inked to the gbtained int er di ar pol 7, Any known
sui t abl e nonoet\yyl eni cal ly functidnal i zed|p yS|I xane- contalnlng
NONONMErs or nac >é—(‘rR1e—S"p'o‘r iToTfoper s @
nmacromers wig kr’one sol e ethy eni cgl Iy unsgtuyated| grpup) can be used

in the acti nﬂ%al |y pol ynmeri zabl e cormposi t 1 ORgf or aparing the

W0 2008 HRBIIBETISSS 058 08PN 00O R Bt SoVRa T e o i & 7

nonoet hydependatlly Y drihediaikyl IR, zdshofes laydivalamk e cahyl ani (EbL(D(g arybreglivel, svhich

macr o defin by Il a 737 081
oS R PR By B T A 9GP IO 81 e
- 0000- , hydroxy QOONRIrimary, metvreiaeaohtemw anging guhepesadenxy Iggpupl, @rcaioxyli2 acid;

al kyl'; Rl éjﬁ\Bﬁ’&\}%i%nﬁc lég%r &l C%@l %hl&xﬂ Wi chc;ﬁaﬁﬁ%(r)r_@ﬁté{j bf 8%5&,%%?

whi ch interru
and nar%@wﬁ LU o @sq%@wap— ama m@mmpgmﬁw GrOUgy PHRATY,iSAPYYAR: e
group, ek mé!@r%UF ca%ox?@FdQ@W'cbﬂaoﬁﬂi’c@deig R"43Rsa RgWPRQ'R‘JHnd @l;, C25

ORI ER s o Srsctieh e Y B P S o 3 RSB IE ey

secondafupro(Ol-Clseiikyl)Adyssne(T 08,- Gkl pydrwmevalm oumnunorc1ccaréuqulus e
acid; R3, 54 1R51,

e ot hermppgo ar T anf Bindbeadiy el Sinkt S pn SRS AR o fe fikEirsm)

phenyl ,is fromdr to (700 - Rtk errat kydnple< yfasnolf Qbn&h&sak kngkbiomers are monomethacrylated

hyd 1,
aﬁdrgx.yn%oagﬁﬂ“aﬁ‘w@?'me’@ e SO mokph 3 bl Y Ron8e0 10 S
(m+p) i methagpesy prepyreaingedfreencelhityd feimjslatesi @fydmﬂiwlmmmmooo (3-
nacronerﬁéth @o@@ﬂ%&%ﬁ&’o%)ﬁ%pwtem rrﬁ’dn@tb%ell teEmlnated

pol ydi met h SI |'oxanes "of vari'ous ar weig nono- 3-

met hacrBa¥skY#Pdplpranearatematively: mﬁm@thm'aﬂ'9@"ytf@rthmf&?@bpoquﬂoxanes can be

pol ydi ngdtiidsh Z)J SHASECAY fURRIGa(iBng of a monofunctionalized onSIonanes (i.e., with one
met hacr I OX%B

dr.oxypropyl o ro ter nono- but
t er m nat%d 'Pi'/'g%’/??é? ngu g%ﬁé% e Wpt 2n<’9"§nvg$§ﬁ RRATS SEHPI %%1)8% |y
; unct i Odmbmb’&ldabb@é )&‘ultétﬂe(aitbﬁsfuﬁc_&i@nélﬁ_e@ng9$|Ibmheb)areettdmyhaﬁbmé\]ayable r(]eg
uncti o X onal ize ane , With one
sol'e. t o AGHEP o7 GRBY oG FBBFe 48 SRfesy Toe, FRPETe 84 oy
epoxy dgpoul), eNearly sy hgeéophilideaayliabwnemeSeant teehlised rmthehummailpn@j/meredble
ol ysil ;
bt e L PRSP Eloe peREY L Mehe A (oRbipr SiuPoendoh it BRoiefdCT, ||
any hydiropdsi Shigablg qup@IIIWWWOWrmreu\g@wui ihisteingan exnpesiive grst

pol ynerﬁy%?é%%ﬁstﬁ@ﬂ%§ 'n%lr@ﬂll E%st:ﬂﬁ&ﬁ@%{'&!kﬁzﬁ%lét@é %méﬂh%yme@ r&f&Fﬁ‘Ge
with pendanf or termnal functional Sui t abl e hydro

I‘ ou
vi nyl i cnihAgHBMEeateCe FYIRSYIRMIdGH.C1 Rﬁ‘ﬁ“%ﬂ‘i&’ﬂ‘é‘?? \?éﬂqxvlg d acrylates
hydr ox yéth@qméd rhéth@éiylbﬁé@ rr@&wxylssmb&ttutbwbeda @kylﬁﬁyla}nlméb &%bﬁx L RBsANEd

th
G o' v AR a R A Sy BB Ser Uk OB R gk By Sanonate,
met hacrgdd&hestyrehgﬂnfaxatdz -Badvﬂémﬂu&edetﬁﬂlprﬁﬁaﬁdsklfdn&caiqd anvndﬁkﬁy,rrole N-vmyl-2-

hydr Oxylyrro}"cpone —vmy oxa%ohne 2%‘%'4“3 Ra%xgzo?r% one '2- t'%g "4%99 pyn ne vmyf‘lcaﬁy



[0072] Anong the preferred hydrophilic vinylic nononers are

N, N- di met hyl acryl am de (DMVA), 2-hydroxyethyl net hacryl ate (HEMA),

2- hydr oxy I ate (HEA), hydroxypropyl acrylate, yl
met hacryl :1‘%8%0&@%? tri met hyl anmoni um 2- hydr oxy pr opyFE¥R’ﬁg&é¥/y 72@e
hydr ochl ori de, am nopropyl nethacryl ate hydrochl ori de,

di met hyl am noet hyl nethacryl ate (DVMAEMA), gl ycerol nethacrylate
(GW), Nvinyl-2-pyrrolidone (NVP), dinethylam noethyl methacryl am de,
acr yl amingeturates ¢estorxylicanidsehaviablaytbtabdf Sdhdlcarben mydngsy rammotl@/ver alkyl)— (where

N( 1, 1d'tﬂ?¥em¥]’alﬁln8x??6’fn¥lh)i &ékf?ﬁ%rg%mn%%ru)‘r{)'ﬁo@&b@er Akarnifd) 1) and
pol yet ene acryl ate havin I'ght avera ecul’ar
wei ght %‘ﬂowemﬁﬂ/lzwoe (pwesdl !)a%f!aﬁ%ﬁcaryﬂw@hw'eres Nﬂ%%‘ﬁ?f‘df @Ewwwam'de

N-vi ny | N@&etaik nam.d& MAdwnk liksopr opyl ami de, N-vinyl - N-net hyl
acetam de, all ohoI and N-vj ngwlwgr ol act am

073] 1 n ,
accor ddA%& i t mf’ Prﬁ\ﬁé‘?ff?do'ﬁ’df Bl ?{E’”I?bﬁ%rau"h{“r‘?ﬁ“@e%%@'?fﬁﬁsrs
refers (owpcn ywrbmm@m@mmt@(mﬂwspmmdﬁethwa@m@mHEA%y@erWf

B! Do aR P oRARBY EGREEL N A e B e T RV AR Wt hou

| i m t atpropyirdethedrilaerhyt @tie drider; anhlrmpropylan@hlaqnmtydtydretmwm tiorethymirafethy!

various | nes of
vari ouan ipraHeIpMiEM avekidenl SRR TR, RGP ORL beves

pol ydi rmmﬁtywlgmlr@xm@s&tha@mwéwad@lmenméma@wlmﬂgcﬂllw@!quswmwd@g N-
acry! at @LeBARLEH BN R Ehlioxanese @E&»t@&%%%@@%&at ed

pol ydi net hyl si’l oxanes: ' bi’s-3- met hacryl oxy- %/ roxa/Progjx

pol ydi n(gte[t{w;cgylp'@){@w@g awq&gfﬂavq@geémplgkql%r(vgelght of from 200 to 1500, met acryllc aCId
met hacmvmwor%mMeg (N(MWI aBdtdhide] Ry OERISoYRInSds NaWhPARMeRYI ace@hidl, BRI
hyl si | oxane |E|) ysi | oxane-cont al ni ng macroner selected fromthe group
consi st"?‘?ﬂj’obﬁ MYhERP QA Ber oner B, Macromer C, and Macromer D

descri bed73in Ux di;cc?rﬁéhob@;@th(th@rn%M|oh,rmWsWa&éednthm@%fc%él&iksle refersl ths
entiret ction products o

o o s arS A b RaBPRIIE! FaQhmits pEPouTEL IR ol st A gr more
pr epol yeteylsnichllg chsedigdte grdupS. Exdatpstof MolysilbxafezioBBuhindreosslinkecoingodat ed
b f

agplr Iecg{n&%gﬁuﬁ.%nbﬁ ﬁl{n%Mac{@atté/%é%cE@%%%H?wﬁrpgflhilgl?o%glg% dgp%P ‘"ng RSk
refer emghtnwmw erainatedaolypimeihyigioxapge pbvadioge mokseidarn weigig rpathmlame—
7,091, 283,ihAE4 Bblw;h@mgkméﬁésegcméd &ett%Fn%H&t@d b&¥&|ﬁ1§th?lgﬁdx5ﬁés)' herylate-

ponS|onane crosslinkers and | oxane/ §S | uor oal héer bl ock
copol yniefmipaied §P'V¢1W§V‘¥'Stﬁﬁx§6?$@MQCW'QBt%t”é pﬂdd'”‘)et@ﬁo’?@ss Mffetei n

' ncor pohah IBYy- Q-ﬂfmbwwoﬂ pr&y! BaYdimethyisiloxdhe; AU N, Nl Rirgadaacroners
consi stin £ nmet hg/ T% xane and 3pol }r/]al Kyl eneqxi %e§ S g

met hacr'p? ?‘EVB%G %é%ﬁ)éy@r pyﬁ alpha,omega-bis-3-am oprogyl -polydimethylsiloxan

pol yet hydisneexe-dentbinbgknguednyestisertiey freml tbagmep bbnimd{mg oi@acromer A,

2008/ 1 131PCT 2008/ 05777 ol eo ur.es

C hor eof MR pEs. ERRer o e A Mt e NasERSRHS) B8l 1@ ooTh b ifBmmogeted by
such asrefdmse |rnj|tss@1tw£)dthe meeldSorPartoemts bfoglycmyomi;haesla(mﬁmnmno-functlonal

i ncor poﬁ@dﬁﬂethﬁsufoﬁgﬂse itbhnb o FB%%{F %é&yme?@&sé]%sseg APB 1986 ARo.

crosslinkers | e|n tlon ernative
mul ti - ed.R§3. a1 6arlelnycomm@e¢ by efereece ipds grliretok arﬁ@g)lymﬁrﬁ qj@'@@ﬂ & Metipgpnt

et hyl enigtdign ume&a.dm@é Ivmstgs,@o%&bm lr%rﬂ&ﬁtéd b; 1eREEA RN &fifbty);
pol ysi | oxanes (i re termnal functional groups

such asPregolyjners digeipbed '@MS Pmﬁmo é&@&&%ﬂ@iﬁ;ﬁ%'m@pemjedﬁ "HBtop? el

above. &uwét@bb&yéﬂbxan@rordgailrn«ersfama@bly@nrb&bmeméiﬂmdné{m LB¥HEK R_pSymer
comer ci al | il able,

oy octiaritsrs ediTs P& Phips oy Eb9Y 43 RBigi FgueaT n b FACER S vi ¢

the i nvaﬂﬁretﬂndu adid ltribtapk endcrareers carssitin g kfegcly daneh wéilbydriecand pojyaldyldss oxides

macr Orre(re_sg thgcrngto exg%apped%% Ie{PlgleneOXIo%-blmrp%ly% n@féfr‘ﬁ Qaar‘llel-afock-
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conposi tion for preparing the internmediary copolynmer with pendant or

term nal functional groups. Suitable hydrophobic vinylic nmonomers

| ncI ude, m tation, silicone-containing vinyl

g- al ky{)g@r{/lfél es and -nethacryl ates, C3-Cl18 al kyl gg?&ﬁ%&%?‘and
V\D 2008/ 116131PCT/ US2008/ 057774 met hacr yl am des, acrylonitrile,

met hacrylonitrile, vinyl-G -C18-al kanoates, C2- C18- al kenes, C2-

C18- hal o- al kenes, styrene, C -C6-al kyl styrene, vinylalkylethers in

whi ch trivdyediylepeoxids)eang rivsisred theyed. ¢ srundarstood st perfluoroalkyl ether crosslinkers,

C2- CLO- e b YRabiubsdiGh UsHdignt Nady oBR RAREM A Ep G aicB By rEsRABS! Y

parti alﬁp" %% uor?nat edéagc | at es and %’ﬂ@ | p <A "

C3- Cl2- %@FGFS{ u‘éﬁ”aﬁ'ﬂ@ﬁeul@?ﬁﬁﬁpmsﬁtﬂéﬁ'ﬁdhvpmﬁeﬁm hyI acr yl at es and

- met haqgpytat eSAIte?@étMélg:W &m:ﬁr&meﬁﬁwiy%l@rkémo%dw@@%s can| be obtamed
N-vi nyl carbazol e est er

of
i taconi®y eé'éx"‘c!“caﬂﬁfé‘&&t@ﬁ?‘éz'%?f& dérﬂii “Méful"?tl?éa“zpﬁ QP'éé?'lé’ﬁ%%eS ée g‘i"'%t?’i’oé’r
to G - Gﬂor@ké‘:ﬁin&ﬁﬁﬁblﬁon@fgrblhpﬁsyklldhadsl ¥.gunsad u:ma,t ed>0}aﬁeb@ayydrmmsa@tbql33w th

3t 5 f
o o B PO Sy B L  arR R et ool e
nononereg. fiarh ddthzicheABGR &otbiH & Ce,, Feibloghem awrrGalest,dnc, MoorsylliacPA.l at e,

i | at t
ot Pyl RV ior yf dEgo BfR e RicioR oo Bho koA X ANE compqunds.
acet at enagpmgis, wm@mmr% havmgwo @wgrs&twlenwahwnsewrmmreup%t yrene,

chl oropph@Rg. VEMAhp I&J%f%ﬁlb%ﬂé@ d?éfés'll%pselnﬁn&é)\ﬁlft%t lirREi%h %E{hklgﬁeglﬂcol

but ene,” but adi ene, hacrylonitrile, vinyl toluene, vin

ot hor - BBPHP G Bt (SR G DM AR T PRRghoBp P AT RiSaT FRALIER FRviegtaxcD!
I sobor nyihetkBEyIAS (b @Mﬂ) eiHylefwb&iQﬁmQ@tdWéth*;ﬂ%WTbﬁﬁﬂé/ | RlcBrol dimethacrylate and

hexaf | uor 0-i sopr.o nmet hacryl ate, and xaf | uorobutyl methacryl ate.
[ 0080] ﬁ?@‘bé}?ﬁ?’% g’éﬂfsfer agent may conprise one or nore thiol groups,

for exqopte tvxmm;ﬂmmy@rbgrﬁm ;&bbcylyrgme with infltip@s suspoy! &Jmémb&rgzlowmups

f on 2-
2" am nodt AeReRieBit oSMePt kP ubria e ki o, AToRT YugTt HoRTpepor
t hi ol actalyviay atiph@) prepdignertgderiey iretd Sa fai@neNos. élﬁB&Oﬁ&am&@,B@(ﬂS&? a water-

car DOXYL BN o SRR Qe Rern R AN B0 BEE 5OE o MHEROARIGHBH "

'n a d| ti
nmore t h?ldilIczgnoolbi@s2004*{00(8361800éem4@@m9®ueaaowmvlradcz@h@lheoly%mrtemve or

I nt er n%lﬁfrb{da%’r%ol/v}%ﬁ%r@&l Qv 0%, PURGE N@rbaé49t8ﬁ1fé’Uvat%\"Qélﬁt%’%%%slmkable

16¥e
addi ti on of "an et hyl eni ca% unsat ur at ed he i nternedi ar

rou
copol ynRayures @'ﬂ@ﬁ'm%ﬁd&ﬁ@fb@ﬂ 'w@n{’a@ahN%ﬂ 9@%@ Y8 Behliehes AF?FHéa“O”
ol ecul 6. 208%/013528; drdss%nrn@étéldo@abry@ﬂm@ M%@élmké@@&éﬁs@iﬂéﬂ kP& ot @Ry €

" ho ‘aBE VLA 71 GOIPRBES AOVE SRR DR g 150 BPP thE SPREN.

i Nt er Mes|7 t2,366¢ opeslyikEdle vépolynpendfaity! lattatnevinyl raaétafewndtvmrm&ohgr Queh are

be. used THRER T AT Lot 3 FUSerr AL 1950 R e REdr S BB BTyl
Prefer rcafdssﬁmaibtel e mjn[aursummh\ar@yllsclosedmﬁﬁmﬁ@ 6Bhehdtdes Patenhbaoré4920478ci d

MAA
e, el Boff Sl fondliyeel X ERE REbIInRITundbold ¥ 35E XA S ent
N- hydr d&vrﬁe‘ttﬂ&ﬂ%c@qwaéhﬂeae gb/mma(mzﬂwbﬁrcmﬁepmwpmrsamo}qsaﬂ & E%ﬂ@n 9/41ny|
benzyl chgr. @epatem&@%ﬁ %é@la%& P%%M&%Q@%Qé@?a%ﬂn& %Q&%iaktoﬁgawpgwm@rs

understood that a viny

vinyl | cd'%ﬂﬁ}mwt'%a'é\p@m&% HﬁaWPﬁOH%’“ Er?y?fﬁde SOG4 Fgée’g

act i ni opbte powé@rdnmbdjr@pwm@ynb biRAoeK caRRREd Hind B@hridétl;%d’@ﬁér&ébﬂe
copo ne W e uncti on roups

o oot mRs B PR R e BeRa0soRode T bR el paogsr "

DMVA,  NVi?bups] 90:833)]d rrydamhbﬂsier/mmrcef]@formb oo iwitaodt limitatuol yienecahtbi@ing

conposi \;[II'Ily IC mo%gmglr% n_ 1§-r?alkylacrylates and -methacrylates, C3-C1g alkylacrylamides and -
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i ntermedi ary copol ymer of the invention further conprises at |east
one silicone-containing vinylic nononer. [0084] Exanpl es of preferred
silicone- Nl vinylic nononers (i.e., with one s
ethylenlcgﬁﬁéaﬁﬁgﬁghrated group) include, wthout Iini?g?ﬂgﬁpwm”Tm

3- et hacryl oxy propyl pent anet hyl di si | oxane,

bi s(met hacryl oxypropyl)tetranet hyl -di sil oxane,

N tris(trinmethylsiloxy)silylpropyl]acrylam de,

N- Rri s(methaesrylapldes.| asryonitiileyinpthagyloRitrie, iyt §1-&nd-dékaneates, C2-C1g-alkenes, C2-

Lot R AU R TP BB S sty it o 1
N4t ri s(tb1Bi caretohyatand, ©oy3 +0- ;Sdrﬂt}draﬁlwb-ﬁydyﬂamraymharﬁbtﬂecr(/fafﬁg%cdrrespondmgly
oA i T R R AR A R

( 3- net hagkarbe¥maAndbid)i-aXy RERRYH OR¥hREQRS! SdrAdslyr dnlBhdivdid: Xy Riid,@REs,
net hacrY1VBX§9a1%% fyidy tXFERIKTS P8ISR a5k UBtai PP Icenis ABE HYPSePi% §9ith

et hyl sidange iy Breference is ﬁlven e.g. to C1-C4- alkylesters of vinylically unsFturat?d carboxylic
met hacryl oxyet hy1-0- (et hyl - br's-tri net hyl si | oxy- % propyl)

car baneacids vgihl 3 to@rr@rbmrﬁttanmorr@mstm ofccartiyapistagidg withiupyd 5©artbbamms
nmononer g. I -
yI]tet r[grr-égt? i I_E sbéf é’erYéWd%?Ebﬁg% R 0168 mg:iu?e methyllacrylate ethyl
car bonaQCéy'atB»F{rWW?dWiﬂCMﬁt@ cyﬁiefewllacrpf ate, 2-ethy heXylaCFy*aTe

tris(t rrh@ﬁflhllé rﬁbrly%l‘é/)aﬂiyln?éﬂ@dcryléie [&Béyﬁ(\étﬁéd?@’éta)/\hﬂl laéBWt)aS\}nW bﬂo[olonate vinyl

propyl vi n car banat e, tri sét rimet h | s1] ox | ] | y!

car bamg&/ratg. Yipy yaegafs, ﬁ@f | lgr &‘W%uw RgpyYt V\/ﬁ Ch!?é'%c?ﬁé}ﬂ‘é"t“'e 1-
t-butyl thtdm%t bmh&e:hsqme&ﬁdmllonwnay\hnw w@aml@l ethiyil g1dr NyErBiokdHeRYI Y I-thibNy |

b | si |yl methyl vinyl Th
pol yor 5 B BB T4 T RGEeh e P Rael 4 P P Srer can

be a rreﬂaxaﬂla)rcsmbmepylImmdyla:wauhdlmxaﬂmbajbual hetheaglateary conponents are
bIended th r the esence of o or_nor.e bl endi.n
o1 ot FaldoBAE Mo o EAr R Hoord rla)oRh R Mt Riosd B oy PR SRERE PE or

di ssol vredstlpref@rablmlovetml gmwphsla@bkmaihem traasfenaggatsiiocleisl witheut lindtationi %t ur e
t her eof ki

or ganic so%\)}éﬂﬁ ém)ll fct ggﬁ%%?hgu% He Tt b {Qﬁogﬁc ét?ctr'-:(% Fhé% 4%&%&&& acid,
tri prop¥lothes hmrywermmﬁ asinemercentpiso pyrPervEcyItsining rrweqans,ﬂne@tanér

et hyl engix@hdsCbredr PiHel a @ﬁm{rans@ér Egmlﬁﬂ%rléﬂsmhdﬁngl&dﬂp lﬁﬁgtﬁﬁon to one

di et hyl ene gI ycol nethyl ether, | ene th
pr opy| eMenqyf Yt orqves: HWa”é%eH@qorp%?tSE)Wt‘éWé r%ﬁ'-&)l@?il'”t?féteﬁw y %%pﬁléff“eééf& at e,
di pr 0py¢re\n@e @hmmbmyrair I@mbsequél%dm@{ &, etrmecmﬁh;emwlrats@ rolp @Y |

2000/ 1182310y BRRGY 0B 992 PR ooBb P A p PR 9/3593% Reglypeioh

et her, dithr epyitaehepglyyeal n-butyl ether, tri pr opyl ene gl ycol n-butyl
et her, yl e | | yveol ..di_nmet yl
ctnor . BO7%: FoRLRIHElraly S o es ShRRERYC R G St iy el gan oo
butyl acetatie aatnryrtalIyapdyrae:mz,abteeiohpbsm@fcfoapreparmghlyé inteapediarg copg@yrogyith
lact at %en%ﬁt@k&rﬂﬁamhaﬂ)hg%o% b%eaf{]ﬁ%tlon%r?p l{bg%gﬁ)rlnt’s d@ﬁ\%dq@m such vinylic
cycl ohexanol, cycl opent anol exonor bor nneo g(’E:en ano

3- pent AReNomey cha ke Head Insihy@mﬁwfun(éwﬁ@tzmlthezm@aﬂ @vcorzalym@m%mf@rred

2- oct ar@Jam %‘s’@)@&i’dﬂq}myh@m@?&ﬁé@||ncllﬁie§ﬁ1te%@}yllcé’é?dfWA@GQ& lictRldt - but anol ,
di met hyl- 2 but anol

tert-a aI cohol ent anol

3- et h;rB/ lyoidyisasibagrypte. 9 qw@w aép ﬁéﬁfmam"zopr%&rﬁ9tfa<zv'ﬁmf1@r>ﬁ'0nde

3 7 di rméthy&yla,-ahﬁyemej N- hﬂtdr@h}rﬁét@yl?crﬂmﬂﬁlNQMm peBAbethylmethacrylate, and
t hyl. - %} t an 2- nethyl-2-octanol, 2-2-nethyl-2-nonanol,

2 rret hy‘fln qé %D?S "3-met hyl - 3- hexanol , 3-methyl-3- heptanol

4- met hyl - 4- hept anol 3-net hyl - 3-oct anol , 4-net hyl -4-octanol,

16



WO 2008/ 116131PCT/ US2008/ 057774 [ 0089] Exanpl es of preferred aromatic
vinylic nononers include styrene, 2,4,6- trinethylstyrene (TM5),
t-butyl ene (TBS), 2,3,4,5,6- pentafluorostyrene
benzylnetﬁ%@F?PQIg3ld|V|nylbenzene and 2- V|nylnaphthawgﬁgmn%¥meese
nmonomers, a styrene-containing nononmer is preferred. A
styrene-containing nononer i s defined herein to be a nononer that
contains a vinyl group bonded directly to a phenyl group in which the
phenyl [§6&p chnhdid saibsterstondetatzyvimiibeontmancan deused bothrag a hydgphilias
above r

(rocec elpERRobe: SRS flrtRaPinbny R linerih HeaREuidT Pblmerizabie, o,
[ 0090] Acasirosigen foy pw@@rmgathmnfﬂjmemﬁm GOQOIM@ﬁb\N'ﬂT pgnslapfect Teﬁ@wahféﬁ@tlonalt 0 be
a Vi Nyl & GudtoPRIRGHIFARE R NChORbHorls WElofbr fazidi) SO (elditisdaby
up to three C1-05 al kyl” groups. "Preferred cycl oaIkyI-contalnlng

vi nyl i cN¥8honers include, without linitation, acrylates and

met lhaﬁrmb@a 1es ﬁlaéhbtﬂéﬂﬁﬂéfdrr%u réaqbt@d@éﬁi @Fb@l}’hﬁéhzéme Wﬁddéhemﬂr nQiIklng an
CyCl Oohe can SUbDST I .
) ool Blelmediieame et o) e daRIAn CHe coPHERS\A ot ettt ey Hae

I sobor nyibmehdiacr yl at e, |sobornylacrylate cyclohexylnethacrylate

cycl ohe crylate t0|ch|o h
hydr op hIIﬁIIIS‘g mJIrEm les éIrpo%fgrr? CIQ “%I%%“(I%'Haﬁ N me/ n%?oer?ergge nIIV'II;I g n% ﬁ@e
poIynerﬂhﬂ@h@mEomgwsamd@nnm¢mcbdepﬁmpmgmmmnmnﬁemeMHhmmWy copol yner may

be chos ] t he

i nt endeﬁgwén%tmgg%o%rm I) IIB ?é’ td QIgIatY?r%ﬁfIgﬂg&%ag@g\l equi val ent s
chain thtréﬂgmemylawms"ylprgzma]aerq@hm élr{tr§(tﬂ®ﬁtbv§§WV)éwlnf@w| (rethacrylamide, and
functi OIFI@tIn%WISW&)&§IyIp‘PWu%eﬂHQEI&I%Ié‘(WR@B mRnomer’ and_macr oner (in

total) equi val ent’ crossl i nker |nclud|n% ysi | oxane- cont ai ni ng

crossl i [Iﬂéétf'mam's&ws&dweoxlwaéwmﬁer AREMPA; [fflé trgeetedgiryat ent s

hydr OphélIyIpﬁole])é’t@Jmﬁﬁ@I TBAA )p@W?iﬂa@ﬂciﬁf?-ﬁildr&@bwby%%pl@b?ﬁ'@@irﬁeﬂhylsuoxy)
ur poses e e 1S rom 0 al n

PP or epetilstine). (e habS P e pR s sy e b s Rl o

pol ysi | mmaeylcwmm hydnwymnmprropﬂmdj prapylisisameihysilbt@kthylsilabe, N-2-

I I il
oo o R B et R A Bl S g ARG R o AR T
hydr ophiibyl camomaerer (is)l carbe0SR]Miremest @t ‘a¥-bisHednyyerbtratobilght of

th i h
arount - D SRGRISITRES- 4 i o AR 8&Bbrate XL EIRRonIl 050,
pr ef er a}@rqpyitlrtm?ﬁrmwl@xml@o@o?) [tnﬁtr@eﬁw@"@ryasﬂv POPYWNYE Gabamgte280000
dal tons mskt%%%mﬁ(ygﬂﬁpdrwmém é‘érbé’rﬂat@fs fri QQthéﬂRxIsIl@%xlﬁ]ﬁ?&HM@l th®Bnate,

for preparing an i nternediary i nduced

Dot bt HBRIUBE]IHoF T SAYDFoA G AT GYIS eIy UIA SRR end

poIynerﬁmﬁmh@mwmgmymmﬁmégb@ﬁ@gknomn to the skilled artisan and
i oper oxi des, azp-bis

I d
oyl on BYRSH 1 ¢ ey TaBebR oRpayIcn ol TR B A SRo b PR e B
Exanpl ememrassdbenmlhpmd oxwlideh alt mycessanutgnhpopentexaredidended together preferably in

di-tert diper ax t vyl h

Ot L Mt O YRR B g s AP YR ncesor
1,1 acherI;erBs Qe@weﬁlmsmlmw 4USD @6 8/aG5, 7ar7arganic solvent or mixture thereof, as
(1-cycl QIII)%%%‘CF%IS%R@I(III&I ih®e args 2' -azo-bi s(2, 4-dimethyl val eronitrile)
and the nmerization is carried out conveniently in an
above- n@ﬁ%@lone&X%m@%@rga@lc apleanig ineludesniithodt linitation isfraleydsetye. tHpropylene
t enper agiysd? miathyf étﬂén 315rob?ler1@@§%cﬁﬂ'@tﬁ3}f &hé&t @thwnélgyéc@ m%@@; eﬁﬁé}ed.e@%ﬁé on

time may var conve g exanpl e,
from1 e%coiza%ﬁarb?teeroﬁ'eww%Bmlweﬁ%ﬁw ethyiepe ﬁbjﬁ?’@h ™ efher propylene

advant agesiimettgl ah@ypr@pyaér)e giﬁg)as]ethlyeetﬁ@rm@tawmm@w@n@gllyacﬂmeswyuétadr in

the pol ch?rtlezp%pluy ene g y%gltnl ;())rgpy eII\er dlpropy fehe gIchoI n- propy eI:I1 IIrrlrp?&:IJy ene g?ycol n-
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[0095] I n another preferred enbodi nent, the dangling polysiloxane
units is present in the prepolynmer in an anmount sufficient to provide

the |l ens he prepolynmer with an increase in i
per neabi | {(?8%%(}8}’13{{]3{ east about 20% or nore, preferabl y5§?/q5é0£§/9575g0ut
40% or nore, even nore preferably at |east about 60% or nore.

[ 0096] The anpbunt of the dangling polysiloxane units in the prepol yner
can be changed by adjusting the anount of the one or nore

monoet hyuty ethealprgpyfena gtycd mebutyt ewepdipymylem@lyeolomtayl eiheg tmmnmﬂmesglycol n-
and/ or RS oRor, F@?Ieﬂ@%@@&@\%%bﬁ@ i¥ro E&\Qﬁé?g %}n?e ther eth %y%ols

ponS|onaneco nin rsin nmeriz
pr epar i IRYPIORYIenA G ERR it 9CQ§QideLWr@¢et%ﬁet @fnxl@ﬁ@lai@t m@ﬂwytlmtaﬁen%thyl lactate i-

functi onghy R methyidng oAt @qutm)l tZrkﬁoﬁé?bfit“neY\@]'og bycud?%&wtﬁgsp&ianoz
all polysi I oxane- cont ai ni @ nmerizab conpone

[ 0097] PierexPapPynee) PR not, I@é‘ei"?ﬂﬁér?’rh%‘ﬁ”?!o?rﬁkefhé{b% butgngl, 3 om
about %t@o@b@étanap%lbb{an@&'%lﬁmndﬁr?&ﬁérﬂﬁ”n&ﬁrﬁoﬁf&ﬁl adroptitarilotéreambicidohol,

40% of.d

onoet BT PRt ot BTN 2Hianth FETtSAmer GO Kratis HeaAes's

agd/ or metagraimeasol, § 2 infietioyRladatinbl, 1@%ot@2-atethyt-2- m%an@rbfretr@gtdyieﬁtamn 2-
out 0 I 1Ls e

?r om Oﬁge/%ylozﬁgc?aﬁqg;é— -1 8&1@{2 Sgﬁl\égbgyethﬁ{zé{&%o?p&hﬁg 6‘ 3 exapol % hyES-

pr ef er dispianbl, 4rmethydydtheptantio 3-atsdiut-380ENolndmetpt-dfostaabll &-nfeltltyhfﬁﬁnbmrtol 3%

to abo%erﬁg% . RhaHBl SetBl-3 SEQRG! 3 Q{ﬂgl@h%@n&S? 'n%’ﬁf}/‘@ h\égﬂahé lerhgl\’@d

from a pol ysi | oxane-contal ni ng cros to a 5%

mor e prf@p@nﬁbI45Df¢ﬁybﬂnhgpt?@0'd’o@gl?row}ﬁ“b’}ﬁpmpb314 Qﬂﬂe‘@vlﬁ RVRNO: (e e
crossl 'rﬂgtﬁglcycg%})@nlﬁﬁél -lé@x?‘lc?@éﬁéhtagolt @-eﬁ@%‘&lo@éﬁ%nop@Q’fygfoﬁ@b%é‘tﬁﬂmtﬁ%@t

1% to abou | i cone- cont ai ni ng units derived from

one or BYEOR4- W@%’Mkﬂ EBIRPEN RN P2 PP ?@r%ﬂﬂn%ﬂ‘aethw methyl-2-propanol
2008/ 1163 31REHh ISR B /7 7dmb %bétﬁn(ﬂ@@féﬂ@lf@sum\hdl hp- hbﬂhylﬂﬁl@#@l n,

et hyl eni cal nt e 0 nmer n be
cart1 o Bob e b Tt g bRy Db SR he Ao F AT P Bl ps
to the |§mmopBanoha+megmwam§/rr(>lemge N almmemylhgodrooamlde car boxyl ,
:,ns)gg?/rgrcﬁ‘rhgfhyﬁgr%% & %Westplyl QEetEJH%e' é]ﬁ]g{hg@%&&%’anff 9%) ‘Naéégﬁ&t aﬁgwdlr\é)'ngyér{dc
[ socyan’ab(@lrfgﬁtberppf V\:hl ch is co reactl ve with isocyanate, am ne,

hydr Oxyb@8—,qar b?ﬁ%’oneocgr n%?@@énglﬁgVlﬂ?llc%or%%e'ryér% |m51ﬂ5¥nt%9ﬂﬂagmq§%&§&ve
t he absence or presence o0 such

di i socytéﬁ'ahxéirom"Ccﬁné@v@roehﬂbmoa@pner&aﬁft e agtineaglly pphévablmce@pogwon A

functi oe@hu.a? mgynchﬁodomeefraﬁeh RGN HoNIREr wHzPER f@§ct|@ﬁ bSHER a\doRhi t6
nonomers i nc ut limtation, for reacting h term nal

hydr oxyd @?O&Yﬁﬁ’é)th @df@Bt‘f\}aﬂ%Wé‘PWP‘cﬁéF‘ﬁaW a8 aCWiéﬁarqé@P‘W%zab‘e
anhydri aﬁapogmous@rmmydfpawbazabaé hotlentetdyd keyastzed m@maam@one

I hl d h | chl d | yci dyl. nmet t
Forr exbefag ot Broiaap G biediae SE moPmellsaseht sdgivicd ©
met hac rpdhaezizal3e csopositipery bn amnplre of b lhbewdisfetorapbbitedt2y by WSlglmtyanat e,

th i ' Yoyl
chi o' doed] * ANEELEED Afh bl bopllRb DASEEME (B er BN nll
car boxyhygrqwbp@c pwnpmnbrCége)nb@eatabEmpmmsﬁym afhtheeveRticarne fegmtarpplution, can
met hacryl @l ,rpfhe%v@m.d?\owe@éwéd e&sﬁ]h@g Ibvdﬂgﬁe #gevmﬁ B%oﬂ@%% lhdn WhdiPt
exhaustive but illustrative. person s the art [ “know
how t o l§diagiet. agematiyinyic ’ﬁﬁ'?fﬂﬁ'ﬂfﬁ? QXP'PHKS&CP"HWEH‘BUW&I'C HPHUMLre- oT hose preferred
funct i ofeddirem&idmdreBarCinbedsd hk 9Fé37€ﬁ‘ﬁrﬁﬁ ?I%ﬁ@nglﬂm ﬁampﬁ%@bﬁa S|I|cone

prepol yner the inventjion is capa ormn efera in the
absencé“yéifog&{wa‘ﬁ?%i PEFRTGY By RGP PE'V%H@‘P&%CW}PO@P%’? E‘g\lﬁé’"ﬂ%‘%% Biefegied

cont actbléedirgy mdonedh. has a hi gh oxygen perneability (characterized by
an apparent oxygen perneability of at |east 40 barrers, preferably at
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known per se for exanple by precipitation with organic solvents, such
as acetone, filtration and washing, extraction in a suitable solvent,
di al ysis |tration, ultrafiltration being esp %})ﬁ%

pr ef erred%%%o%g%]’é of that purification process the p?glﬁ@lﬁ P %an
be obtained in a pure form for exanple in the formof concentrated
solutions that are free, or at |east substantially free, from
reaction products, such as salts, and fromstarting materials, such
as, f or[0@8&np| Exammigs-qf oreferead aromalivstinic evenemersheslysiestysenee d,4,6-

pur i fi GAEAY ws, @ % 54568hdn thacrylat
accordi ng th{P)/Le ?ﬁve bu‘km‘y@ Qgﬁx%t |50n cdago'%g@?g%?@gﬁme s
manner defdirengete. gad 21vmym§pfpjba§%neo|%ftmﬁe MPANOMErS, BAIreRereantaiting HoRger is

carri edyrémdtred. em@IeeeIeldéntafnmg RSRITR & JelI.ﬁéH K&MBin @bl 8 hdnbABSthat contalns a
Al ternatlvel e ultrafiltration can be carried out conti nuousl

until ¥Ry S@K%E?’éi?dd’gﬁ?tlé(éo 8PhpM ProyP inswhieh the pagny! group san B%?lé%t‘%rée&r%
of pur idtiyeratam a fusedrind)eignlag abbe with driegb trse de—@g BIRE.grdps Utyddieatself

nmeasur e for e . degree.o urity is, for t he concentration
o - at sd5rae -Ear 6 it utla Pert iy et BN TRGhobdh be det er mi ned
si npl y [D@BGA knm:yclasaikyneasntalﬁ'hglsmylafmcmonmoIs;d@ﬂnedzmremm bd heindevimaemsir | |
not re r 0 d
o i iz Y BEARGNWI (i b AR SHED B il M Grop ol
Furt herthoelkylﬁpotgswlngmyh@molﬁomwe lrp‘IL@poI/Ingﬂmanon akeylatdscand redisaantlatas
sol vent t I

or e TodralP ARy %é%'o%@“x' oy B S P S R S B
i nvent i erCqrol pgERs- F*3Bples @Bﬁ’f?%ﬁd cegiealkyFeRntajgpg vipydistarnomesnisclgde t he
i nvent I.%boﬁ@mthmateas&dmw&ﬂﬁet@maeg@@m{mﬁ&wua&é @H@Iﬁeﬂy%c@%ﬁ@bﬂ@meby
curing a lens-formng material in a nol wherein the | ens-formng
mat eri dl Cconprises an actinically cr ossl | nkabl e prepol yner and is

subst anboal | y TWeEﬁon@FﬁnoMde)ﬂtl@e npmmmsn@aﬁhe@ rcasslinkekardkhamanhser ddent
ess tha erein the prepol

I I _
Conpr 1 S P ERAle R PE e rRERRyGaPr R BACboRaRE wini
nonoet hyitie fimitsadridjis Suioretyl depahdanédn peliytendeoixaneF@ eréraplal gokpratioef Som
and/ or PH% 2L Me%t%ﬂm%%*e?%&n@l H%’Jqﬂﬂﬁl%ht?%n‘ étﬁg nigally functionalized
pol ysi | oxane- Tontai i ng macroners, wherern the danyr ng porI ysﬂ oxane
uni ts imlysiee@netorainipgeminorler gndmeepmeaiireidtayr: dugosivaleatcresptimieptindliding
uni €S ARIHSAnt O ARE RissIRECarltlicoRtirtd ErogéhHIYx% I BB Sients )

crossl i nkKi ng. units romat | east one ane- cont ai ni ng,
cr oss| i YReEPhEe grepmads) haagtovemas Biarticebledor b“@'@e(&q“a{bQWWﬁ@eA preferyed range is

nul ti plenet fys %Ia?éhuuValéIﬁ%ﬂdﬂ A REr AP Y-3 @fiflalehls rﬁ’&IdeﬂW@hicyny
hydr ophob| C é derived fromat |east one dr hob| C, Vi n%mnh
g

nmonomer unc[n@@%@g PR SIR¥REROAREING PRNGTRS @ V@ﬁ'ﬁq”@ﬁ éf)t?lén%e‘?%
mat er i adrodsinkar (OMINE] Hol@hoxanBicoitaiRiig ch&sﬁwk%ﬂéﬂdSII&bn@freeacrI?ﬁEéIhkét) 0 to

t enper from to abou 85C. Preferably, a lens-formng
mat er i :"% @are@bwa%{vfgwdrqug?n\oggrg? he prepol ynmer of the invention

and ot HeP9Ajesi Tlablveigitavpmge ntoecular waigkirqf therresuitirgrapaolymesas stemgly or a

1 .
D005, 11Dk s B RnRr G B ARG GRAARkEn S8 B feg Merably from 3000 to
pr epol yIfSP0G Areferably EpmIOA0 bySWI08E ahare Aeferhbly fiP@T60Y 250880l daftcher
conpone[@@@ in Wco%%ly%hiﬁloﬁ oty S&?m&”&% Jo%p@suﬁ’c% I%P&eﬁéﬁwﬁla‘ﬁqntbr‘?ne‘dﬁh‘?y

art. anpl'es of suitable solvents are described above 105] Al'l

the v arci°69'§ MeRBY PRt e dathotasReBICRIY I PrSerally tfteﬁ@aliynwﬂbledhera@é cri bed
above GRIynkRizbERnitidtorlsRir$ kriWRas theadkillbd rtis Y gt d:d?rﬁbrlsé A8dammpReveroxides,

| ens-for erlal notl era oes not conprise
AR A NI ARG A Sl A e R AL i )
(i.e., tﬁ@ﬁpbamlﬁpm E:]1%) bbmzbymerdmfee'teett bty igeraxide| §i-termsaityiHbiptesly Rl

and wit hrt rg?JtyGf %uérgéer\é\gdeq azo- B bupyronltrll g)(AI%N)t ?'I ;ondlrs%gvetyramldme q Iaazout%
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pol ymeri zation art, may be included in the lens-formng material in
order to pronote, and/or increase the rate of, the polynerization
reaction. or is a chem cal agent capable of injftiat]j

pol ymer i za\@ofﬁogrﬁedégjil ons. The initiator can be a phot o?’ﬁ#ﬂsg@wg’g’r“ a
thermal initiator. [00109] A photoinitiator can initiate free radical
pol ynmeri zati on and/or crosslinking by the use of light. Suitable
photoinitiators are benzoin nethyl ether, diethoxyacetophenone, a
benzoy| (ryelpidxaeeaaricdirile 1 212 airoaxNs(@ yedimbibylylerohibtig) ank ¢teolrke. Bred Dar ocur
and |r S en%thb‘?msis FQL@J &&%Bh%n@ﬁﬁ?ﬁgn ajogn%)’ﬁn'é)ﬁtﬁ@g sHEAGHE e fARPO-

Exanpl e enzo Ine initiators Inc
2. 4, 6- tPMRARERYS. B@rﬁémp@%ﬁm%ﬁhmmwwﬂﬂ% C and preferably 40 to 80°C. The

bi s- (2, r@a@hoﬁ mh@rmwmm é«m@mm@ydum@,%wmgaap RbMaRBiedBom 38 24 hours or

bi s- (2, 6-di chl or obenzo -4-N-but yl phenyl phosphi ne oxi de. Reactive
phot oi el ORGP -hes ptheEp S?L&f@&fevfoaﬁ'yé‘ﬁ%%?dh% compgrngntg and
Macr omegolv@htseR8d bﬁh@gaﬁna@zaaprse@eﬁowanm@emfomad 3bselynsatizh @Al reaction

ampl es of rea ve initiator
00, 1 1S BL P eSar Y8 o arag e seL A TR EE gaeeasmostirs
i ncor poCeroytheniyatioafoan eletdeoptucallytcmaeweﬂ -defingd cdgutynpees whieh nzgthe ovoricainup in

e, R L 3 SO s A OB 42

requi r eéaehmidiesan be controll ed accordingly, if appropriate, by
addi ti ogogd] SUintARLEB gﬁneamémt {hé%ﬁ%hg%%gdoﬁém.@% @Es&wintﬂpl e
t her nal |n|t|atorS|nc are n azobi s
(2, 4- dlme@cr‘m%h@raﬁr@ﬁwﬁrsuﬁ'@ynt tQP@VLdﬁi*Eﬂ)'%S '(f‘ﬁd%@rﬁ%ep?fé?fdﬁéﬁﬂwiﬁhlq e),

2, 2" - az@Biidiok #r mémﬁdydf QUI%@Q%BbGtWO'%E‘r}r m&@r&éﬂe%ﬁl o Wt a"o%upﬂﬂ?r 8Yhore,
per oxi de, and t | i ke. Prefe t he mal” initia

azobi si ¥6BMRYT 8'?‘??‘9{ ebly 2l ey ab‘{%é@"fﬂf E)?é?rﬁ”%&p'@fefiﬂlﬁé?té‘?arséab%t é%r?( gore.
IF ncl ude[oaga} colnczarnamter preferaﬂeabﬁﬂouumeﬁemmhgﬂ@woqeﬁoxaﬂaumm présshtiythehe
ar bag P TaT o e E e Pl R e PRnF SR Biandes
var i ousin¢rease |mqn(;t&sneqﬂl1ttmaﬂab(e;amtnet 2% emmonehprefelraindyy at e aseatduti €0% or

ti t_anl %gl ‘%oran?E%tf?(;*a?'VQ'gﬁeg%a%‘%Q%rF@ book of U S. Colorants for

alist e use ‘he present invention. A
mor e prl€d¥ir edThendyoelintehthe dangim@pglwmanenmﬂadethe Oepolyingr ¢anebecahlanged by

i ndex né&]l}stmé(‘{h%%?r’rbhni éf@ﬂéc%e'&”?noré Q{OB@Ttp}LI%rﬁcacﬁ?kﬁ%hor%mgaq% ﬁféﬂ'c%(gh@e bl ue

(pi gnment
77343), 001"@'1‘@?9 @9’&?5"%@3(‘@%9%6%1’00"9 P@n@@mm%"w@insmab@dmyamx?ne-f or a
green Qﬁn@nln@hé@%@@){@fﬂeﬂﬁlyﬁ{eﬂ%lé E’érﬁkﬁ@ﬂlbn er%%ba?ng @ellnterﬁﬂa@@@ and
chronm um sesgw oxi de; X”]?@' brown and col ors
var i ousSOPPYmeLYiiyRend aiﬁFQ[ieZ Qg'onﬁ'cﬂfo‘iﬂsdl'r}é'? maegzﬁlguagg]eéo@ ‘6‘?‘%’%"
BI ack, pdceptdgelor bil ﬁﬂ}lsn@(dﬁe(cghtaﬁlrﬁnﬁwwrﬁzabléib@ﬁpmh&) [00112] The

i oact i en or at in NEer i A
Phar catet Sy bretdsif e e iR or Sitek et kD oy el 78 "@%*’Z@é
mal ady. byMrbghii wefetablyeTroagatmiut 8%rto bbow 40%a gf, daaplirmmotysilaene ulfits. dgriyed from

taur | neonell Wk Fron Sy RALIBSRI 81 B BTOLSH g 8rBHERSESaRRl O o

any co |nat|on ugs useru I NC
are notmmrﬁmeréd(Zﬁ 60mraébl§rﬂ|0§h f@@bo'ktét()@ﬁ |pf@¢rablmframtabdvtr@% to 60% by weight, by

cr onogl yGoHt 3k BydrEhAl AP ROGdNEd err‘ﬁ%‘ﬂE oPRole th%b%é%%Bth:‘%’ ﬂ&ﬂmﬂ‘agﬁst
ketotifen, or the pharnmaceuticall éoacce ptabl e salt or es her eo

Ct her ewa/wmrf&raew oMot (e tu @t B0 rnprgceeioraply fiog) Fhaghat B elgub 8939 by ¢
acid ( R@@ht oﬁb@‘éﬁnhﬁ@b@%&lbxaﬁf@ Lﬂﬁs 4&ivad fro@l W&Nsil@xanb%@ﬁtbiﬁmgr@dsbmwker “4)
tartaric, hrgon e 0/and Ci tTr ag a}m dgt%qr})d s% %

i nol ei o %%?Hré o] A REgTErallyi Yit4 N@'Q&Ofgs'“co%fre crogginker,
etc.). e{rﬂqa)l@nExmmbe@amﬂutBeapgt}aiek&u&mm ammn%tblabbm@e%vhyt\hmgﬁt of

limtati,on nmuci.n-.li rga dfals and non-crossllinkabl.e ¥Tgr09]hilic
silicone- contamlng umts erived from one or more silicone-containing vinylic-monomers.
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WD 2008/ 116131PCT/ US2008/ 057774 hydrophilic polyners include, but are
not limted to, polyvinyl alcohols (PVAs), polyam des, polyim des,

pol yl act o poI ymer of a vinyl lactam a copoly east
one vi nyl %?%C@)gm 'H t he presence or in the absence of gﬁ@”ﬁ%"“ﬁ%ﬁ
vinylic conmononers, a honopol yner of acrylam de or nethacryl am de, a
copol ynmer of acryl am' de or nethacrylam de with one or nore

hydrophilic vinylic nononers, polyethylene oxide (i.e., polyethylene
gl ycol [QREGH) ), ln@cgyﬁmy\eﬁ\w}d ioventider ethgeniva functionalization of the intermediary

pol y- N-Jy: g&/rﬂgrtct%lt%%ra}ﬂe@ cd?/gl X@fﬁt@chlﬁ%g g%mcgl | sl Mro&lps to the

oxazollne eparin p sac ari ar| ures
t her eoffunqtionsl gauPR ée. gméﬁré'em hayidrapggl gah'bowf Iqomeanﬁtmemwwqpﬁk%fmee

hydr ophitbintedR ¥oBRNynics. AHyEA I@beb{orﬁé%ﬁ@‘é%d%gz%%@né Qar%@@l‘tegoByoaCId

1, 500, 000 daltons, nore preferably from about
dal t on<hiogge dSQ%?f?tepS@F%r"‘é{bWS PrBTACE ROV IBOBPYBAe. (RITN D (TR 1 GHROXY: o
[ 00116]dpoxpgreapsieraentaniddidnneopolyinin tad abddnee bestesdrnes bF @goumﬁgeégem

cecor aiHETD Sy SO TRERU S PBUE P EEh nrn%rqr%‘égfrb%/thﬁﬁw cont act

| enses fam@oménlzhg o werrexiary pqr@;mmrsﬂixdrﬁpmk df udrheneic tnoanrdersfnm1ude without

exfigpl( ]ﬁ.mr,tg{é n, f&péﬂwﬁqﬂwﬁtmteﬁﬂ]‘%l I]nﬁ Q%g%ugg 2 Q&cg?%qgeté){? gf{etha% m hacfyllzél

secti or@h!dndep@rspp@nsr)yl-ehphmlmwakmmvtesslbenzybsodyamae a@:mbbys@wi@rdd mml d

hal ) |if I

S { aca AR pAHORE, QB Al RAE, B ek bl o et %@f“eé"édggaé)

opt i cali§ocyeatesiy/! ”TPH@CMaﬁ%tC” isapiorsay cRhanalpee- H'ﬁl%@eaﬁé's@@fﬂ“ia@ur ed to

recei vVen&asd I@tahﬁyfdriﬁb'%r;ﬁhb%&ld%btﬁ@é‘rylfcoicm a&Yn%a\ehrovdé Sr ﬁ@fH&E@Io@?&h‘Wi@@
the first npo g sur f ace and t he second ﬁEﬁ?sur ace. din

surfac<§‘3rci’r"°‘f"?;{'"féh‘5‘1't tgraynal parb ?W&r%‘&\%"i emarseneRyC" yElagyne, ﬁ@”ﬁ'?ﬂeél‘yénd
in d:c r eﬁéth@@mta@lt 3Ammrkbpk@ysm]§méwamdémrﬁ atve nétOQEL(gt%}dt\&Ish\M&t%stratwe.
manuf act ur i . ectio r cast - ing a conta ens are
Gener a1 ST R iy 8k et aw G eiors YR riop ST Fifke AFETorgl goup to
pr oces Sumatftiondiiee pthglsennallynmtmemﬁdauylcomlyms limted to any particul ar

et hOdJ&SQQ or gl\ B%gglgn X 8“ thé mvérﬂ%h ﬂ&l%@xgg%% Bprgmgfpréf&ra e{rfrgthl% C?rggér]q:e o?any

be used in'th inventi secon
can be hydropeidc vihyligurgnorer, |acﬂjsomeebm@elsconmtlhnasvhmjrestalhm axpdedi ng

or Iat i . ;
el vag befteatMARAESte Rlodt dnbfiehl AP Semicgbinl Of MERUEPRS S oos
to Boeligiatably at least about Gutmriess. puen mple REpfarablyg leasidd hase s Arhanelpstst

al . V\'hlrﬁ&uﬁfsebfE}e‘f’é?ablﬁﬁﬁﬁlﬁqrs%ﬁéjohéééah%r@b!refe%t?s L1 zb@%&%kéfm Foktal |y

all materija e art for makin can be used to make
mol ds P71y IP@B%?P] us@ﬁt'\’éF a fpgheus! -0 Wse. %ﬁ%ﬁmgea higRsir PRESENEIP B GNEN s |
such aSpoQ/@IIcy@hélyhleﬁﬁan odsyipreapolyesxan® Qhiks b prepbgmePoiKe in0yrttioh cawbef i n
copol yrrer rankfurt.  Gernmany

o sTRed Rty sTERE Hbartanlah i Bs SAURe P aiveldoh SeRisheu E e ™
Loui staMeg akdfativedyr highexybek peromabilitg. used. Qther nmaterials that all ow

sapph 122 00 Dol et P BGH o 2y e Bbi e &' 7 S PG

enbodi refraracteiizen by e |qpeflyniffisierhCeefticentod e treaten thanabpetriss % 4@ Frinmg/min,

preferably greater than about 2.6 x 10 mm?min, more preferably greater than about 6.4 x 10
mm?/min). The silicone hydrogel material or contact lens preferably has a water content of
preferably from about 18% 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 to Bulk Technique as disclosed in US5,849,811.
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mat erial is conposed essentially of prepolyners, reusable nolds can
be used. Exanples of reusable nolds made of quartz or glass are those

di scl osed | Patent No. 6,627,124, which is incor
reference évﬁzbjﬁgll?m ntireties. In this aspect, the | en@’%@fsgq%ﬁ(g%m
material is poured into a nold consisting of two nold hal ves, the two

nmol d hal ves not touching each other but having a thin gap of annul ar
desi gn arranged between them The gap is connected to the nold

cavi ty, [08801] haPrefocelgg dhe prapolfpensiusgd imgheinvertiooare pregoushnpwifieh ayapnner
| nst ead, I & | t opl b il

possi bl e P’ Frb—i’%%)s%%l\% e b?% %%g@s\’vlw ?%bg\?eqﬂ g%éﬁt ”%@toné ﬂc#a%on and
si nce, waﬁhllwﬁ@wwnﬁrs(yd@rd@ s@vﬁ%fdlaéyswemsﬂtran‘l}treg@ wiveBigatioarbelis aspecialvd

rapi dl ypanete8fdyahtdni that Burli@BRVGrotes e BRtREhoRte?s b 15 SMIn&d R&rpure
resi dues, using water or a suitable solvent, ‘and can be dried with

air. ReQEBHPEFBPEdN theform eiropeentaipg S&M‘%Sc‘b%ﬁqr%ff%? Of pHeay sersiandip!ly
such asfrée) fro@asabe prolioaa,%uaogs 8§48 0gn BRI st9ddg ot ls, amnra@h@uéxample

P AR TR A IR L e AN L L
Chem ca;brscds@ actayding td the évetddn, Besfitnstion ofantbleearriedsabinlal mganref kridne pepbel
B?lo\éﬁcs: t Ilt % ogé gI%'f%%lj‘ne,y %Ipérﬂtgzit%wtcl By ?ad'ﬁ@d &ﬁ é%égge% ?@r %)IEa ee frr(ge% IQ\EGI) {o% r;cerga ﬁrg L
reprod uléltebmatwely the&SuitreBtratioe cavplod chmikd est @otlm@uslv oud I’thmdmte@ltd@ereemﬁ purite
faces, Sonang. 188SelacdRedtopOtAR) can fpihifiettas Moffes ARLUEIA TRabe

hi gh seMgastiee for the dgpreerpé Py isfor araname. thhecangertration af dissglved salipsabtaired
| e LA b b DS DA
i s di spBRSEYCE WHlEFot 1seuirRs Se‘iLte” %‘Jrﬁﬁ%t‘;‘fﬂéld?rk%% far §%@PRjen LR?ét'yaa’@d%?ﬂ‘é’B‘fated

| ens. Cémathdnrdﬂungol)aﬁglzaa nﬁmxyfﬁﬁﬁmgmB@nﬁlﬁ}’Flhﬂ‘lehﬁd)rbl c&b@dnmrrg driigs nol d
ILrra 1 ont.zi n

b t
adi at] BREQETY tendalinfAc AoRe ByoNPotaiTLqq BryS SoeP &6 HELa bmapaitgphen
t he i nverhamye aitie jdeatipolksiepis n@abtessegnponents in the | ens-form ng
t
o1 TEA R PUALL Y lOhioh GRS eI L HheGB cBfinct gt
pr epol yhhenrsfenl[o@@pmpma@mm hiydicgaignatedal it isgbtainedrieyy duriveatenetiorming
be ef f eﬁ%@ﬂal'uﬁ'a %OY@WF%F Ietn's'?a'mn?g lgatehgl ogrq F@e@"élh%% m@éﬁ%@%é\ﬂﬁﬂgél y

in 5 20 mnutes st pre era é"t’
m nut esprea@ymer@mdafr NPSEPB@'W@BIO&V'PH‘C@Q”Q”‘@@ A HPRFEN KR ith molecular

par ti culaphtofieds haha 530 dﬁ%%ﬁi&em[tﬁ@é{%%@?h@r @AM (1) @NRA%y Sh6EnBY

to the invention can be produced fromo or nore radiation-curable
pr epol yyls degyedTiom P’H%/%‘E‘?"% H"qnﬁetay'%?%}'yéli"}?B?’E’"%ﬁﬁ’cPoéBﬁF‘?’@f‘% rentaao
corrpﬁr egomﬁr]]érs bh@opdrieqsr nedré moﬁ&tsylmcéu;wﬁﬁnmnmrnolyfsMﬁé-sontmng he
one han t he st

d . d d
e bangrganers ki Bidig oruOThe Y0 Btk bRy PR IN S atsn araes
are sur @) hgroglilic uwitabérered Somtdnator trivesyhydyphilin deyiipomendmegd) (Segosstnkofy

puri fi C i t's%gnve-[ihf% at' Iéas??n@é@fsﬁlbfa%e coﬁ\gn%% %s%ﬁ%?é‘r?q%ﬂ aHJ%%Qth&(e%ﬁZZrZ?

need for subsequen ar co

extr actfrwrg?rshmmdﬂymltlblz ethytsoisely Ltrlsem%edagrpems eud (ﬁ)gptﬁcmﬁ&e@drophoblc
Fur ther sk GerilduSrdiPHt 12 YR linopi VIGhdiach i, be used to produce
contact | enses wth desirable mechani cal and physical properties.

Fi nal | ylOOHdt olnrscyidange 4t e inventions 2 lepedrriinghnaieril Sirosamnesiiipy avhichpan

that frgam E@htﬁ)nmlanﬁelpjt a\'félﬂwéra!u%)frérh@b&ftgdt@{d %uﬂ@@ﬂ%@fefrélﬂy bikhs-
contact, | enses_ accordi e jnvention na

ext r emelofMag Wb‘s\ﬁé?m%%@flaélﬂam g™ wﬁthﬁmvmtw %‘?élthe{ ResiBieded

arti cl ecargponbets irewaeedr & oghiib oln@t Cor AByixiuAKS WalteGAd ioRe ar MBMRBganknown
per Se'sJI\Pe%fLSZS] If the nolded contact lens is produced solvent-free
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[00126]If the nolded contact |lens is produced from an aqueous
solution of an already purified prepolynmer according to the

i nventi on, crosslinked product al so does not I
troublesoQ%apﬁgﬁ%ﬁ Yes. It is therefore not necessary ?§?@§%g§&gﬁF
subsequent extraction. Since crosslinking is carried out in an
essentially aqueous solution, it is additionally unnecessary to carry
out subsequent hydration. The contact |enses obtained by this process
are t hdPeti e Asolatineof ahteesirode mgerolymen czrdvapreagred by digsdidey e mrspofyorer

the factqtdyad cﬁmsane% ds@n SHY gtﬂ@l}l@ sf)f%nttklﬂg\k/ﬁ td é‘b@r@g‘?ﬂ(ll%ﬁ 9 Wit I?)Qalr'rlihples of

extraction. i nten usage i s understood, in this context
t he corufetle ﬁ@Y@%%aréé‘ﬁs%@eééiB@’el n the human eye. [00127]Sinmilarly, if

the nol [d@ﬂm?onmasﬁmé AL BmBEARUAE &f fhe QraRIysRl BERE intBhtbni R8crdkd 8Bove
alreadéF$¥plf|§FwBre ol yner according to the invention, it is not

necess 0'SE Is 33pet piJeR B ext r act i on, but i nst ead of

2)68 Er3 ?ELI:L 8?13 QfLOC?ﬁéslggsggo;rgmggiﬁerhg@anS@wmy but pMerably does not comprise one orb
enses .can be
fur ther "SaH I T TBe AR PhaTe (rTbee cepamBdeRess e sP Mg URBrET 8Pt ace

t r eat menore &ﬁty&amdallwmtsa@mte@gr@updqmd wikemolp€04r2@jight e thaat700 Gaoraf. t he

'b”"e”t | QRS 1R BN §ﬂh5’ J&ﬁ% «'fdté %ho%!d t@%l%{)v%hé?!h&t % ﬁka?%ﬁ%théi%‘?c“&evf%%
arrers, nor e prerera apbou arrers, even re
prefer aaﬂey nat cqn@aswna@mb@tev@apf@m@*ymnmobnormrms prad/proviedsiinkingfagabisut

1.5 MPar I’%rprés%ﬁée oﬂfn%E@ép%lé’le%?Q&tun%olgmwz%d%orloﬁ%?s ar%"rfr%rd%@ﬁk )% leb(ts

about 1.0 MPa or less. In accordance wt i nvention, an o

per neamﬂv redyirg exteastipiedeanre themr weieh Sﬁqﬁ\é%ﬁs‘iﬂdé@”%%@ﬁ’sﬂ'& fferfgsty @@hm e

\tM th a .hé;n&éﬁﬂe%lﬁ pezafferggguhe kﬁ&f&ﬂnﬂg%ér(%’?%@@%aﬁ gfbﬂl \lélf’]ygc %ﬁ@rﬂé’r’ 41
o procedures descrjbed in a

[ nvgnt i B "ﬂJ?’ign%qe”hJéE RSTErRY ﬁ@ﬁgé’tﬂr ‘?Sﬁymer]ﬁé’t’%féia‘BW@?@\& 133,018’ BYEMan

| onof | uxor@lpiéfu@bprabﬁm@fm of lesd by Weigiitfof corhisih@loaldf Yindic heaster alput 1.5

x 10 e preferably at |east about 2.6 x 10-6 mR/ m n,

even mq%ssﬂrﬁ'?ge?gfﬂ{y at |l east about 6.4 x 10- 6 nmm2/mn. [00131] A
cont act[00HT$ olt mukieba understaodrihdt arlédseiorniiag matewal can atsortbaptiseofarious

0% to Aot eATBRrS chakam B S oratn HREGSRE S, BhBGNKAF OTMBNRY"
a si | i doititonyalyigigiély tinbrg agent (le@wsiy@amlg@@nﬁmasmrxwea@e@pﬂ; Wg-btookigul k
Techni C{H@scﬁ@n@'a@@hpﬁlﬂoéeﬂah&%—’s %ﬁol%ﬂslant[nqgggigﬂéﬂehtsqg qt, B?efé’rﬁﬁl!/ Q’ﬂ/%r

enbodi nents o r epol y e describ
aspect r@pog%clqes,ﬁ;étﬁqllgﬁd silver nanoparticles), bioactive agent, Ieachable Iubrlcants f IIers

and the like, as known to a person skilled in the art.

[00108] Initiators, for example, selected from materials well known for such use in the
polymerization art, may be included in the lens-forming material in order to promote, and/or
increase the rate of, the polymerization reaction. An initiator is a chemical agent capable of
initiating polymerization reactions. The initiator can be a photoinitiator or a thermal initiator.
[00109] A photoinitiator can initiate free radical polymerization and/or crosslinking by the use
of light. Suitable photoinitiators are benzoin methyl ether, diethoxyacetophenone, a
benzoylphosphine oxide, 1-hydroxycyclohexyl phenyl ketone and Darocur and Irgacur types,
preferably Darocur 1173® and Darocur 2959®. Examples of benzoylphosphine initiators include
2,4,6-trimethylbenzoyldiphenylophosphine oxide; bis-(2,6-dichlorobenzoyl)-4-N-
propylphenylphosphine oxide; and bis-(2,6-dichlorobenzoyl)-4-N-butylphenylphosphine oxide.
Reactive photoinitiators which can be incorporated, for example, into a macromer or can be

used as a special monomer are also suitable. Examples of reactive photoinitiators are those
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[00133]In a further aspect, the invention provides a nethod for
producing soft contact Ienses. The net hod conprises the steps of:
conprisin providing a nold for making a_soft contact

| ens, vvher %)%qsﬁéﬁgfal d has a first nold half with a fi F’?Ef;‘%‘}"a?%”
surface defining the anterior surface of a contact |ens and a second
nold half with a second nol ding surface defining the posterior
surface of the contact |ens, wherein said first and second nold

hal ves disaosediif EidG82d29, beregtiacorporaad vy odfbrencesindta entiraty. Bhecpnlyrgrization
formed bgtigei. s f BY 2 d ar

| ens-f orming gééie(?b ﬁ%aa erﬁ@g@?nf fom%ﬁrlweﬂghintl' |?c1 ggrﬂéulaljl% q?r?HFaeSlﬁtable
mat er i awa\@&smh E&Smﬁaldeqwmﬁ@mé@@n he @amtroyefta@@g:lmglwsf@perow@pcﬂymémgn

and is &gpﬁb@gl5ﬁoquleys,ﬁgeese of vinylic nononer and/or crosslinking
agent, wherein_each of said one or nore prepol¥ners conprises (1

dangl i M0 ysFrameiereolgHitabie hemal ddiafardinclyfe byk argoioblimited to, 2,2° abobs

nm S?et Wlmmemwbyntémme? E% V4303 F%M?ylbﬁ?mmﬂ@ﬁt 2l-fiopE (PONONEr S

an or on . nNor.e noe enl C unct.l onal,l z

ol yor 1'SAEHELR ARG HES PG LondLPRHIE RBC Wil PgTegty 418 i
units nsmétoece aedbigsdytyesmite gAIBN).unsat ur at ed gr oups (2) hydr oph| lic

units d 0 I|ICVIn .
crossli '§< i u%?ét?@lé@?e(r%ip\gé?f@ %ﬂé’,ﬂg ng’gjs éi‘EP %m A g%vﬁ(feﬁg
crossl |aﬂd@ppawa¢ by thatFOAe a¢h @& G Blled¥m é- D&@éBreemNsIG ﬁ>l&@r\(|ol(et4!)|o 2,
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Tabl e Resct an anple
daltons, even more preferably from 100,000 to 1,000,000 daltons.

[00116] 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.

[00117]  Lens molds for making contact lenses are well known to 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
the first molding surface and the second molding surface. The molding surface of a mold half is
the cavity-forming surface of the mold and in direct contact with lens-forming material.

[00118]  Methods of manufacturing mold sections for cast-molding a contact lens are
generally well known to those of ordinary skill in the art. The process of the present invention is
not limited to any particular method of forming a mold. In fact, any method of forming a mold
can be used in the present invention. The first and second mold halves can be formed through
various techniques, such as injection molding or lathing. Examples of suitable processes for
forming the mold halves are disclosed in U.S. Patent Nos. 4,444,711 to Schad; 4,460,534 to
Boehm et al.; 5,843,346 to Morrill; and 5,894,002 to Boneberger et al., which are also

incorporated herein by reference.

[00119]  Virtually all materials known in the art for making molds can be used to make molds
for preparing ocular lenses. For example, polymeric materials, such as polyethylene,
polypropylene, polystyrene, PMMA, cyclic olefin copolymers (e.g., Topas® COC from Ticona
GmbH of Frankfurt, Germany and Summit, New Jersey; Zeonex® and Zeonor® from Zeon
Chemicals LP, Louisville, KY), or the like can be used. Other materials that allow UV light
transmission could be used, such as quartz, glass, CaF,, and sapphire.
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Tabl e 2 Reactant Exanple 2a (grans) 2b (grans)
[00120]  In a preferred embodiment, when the polymerizable components in the lens-forming
material is composed essentially of prepolymers, reusable molds can be used. Examples of
reusable molds made of quartz or glass are those disclosed in U.S. Patent No. 6,627,124,
which is incorporated by reference in their entireties. In this aspect, the lens-forming material is
poured into a mold consisting of two mold halves, the two mold halves not touching 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
the molds, which, in particular, also ensures high reproducibility of the contact lenses to be
produced and high fidelity to the lens design.
[00121]  After the lens-forming material is dispensed into the mold, it is polymerized to
produce a contact lens. Crosslinking and/or polymerizing may be initiated in the mold e.g. by
means of actinic radiation, such as UV irradiation, ionizing radiation (e.g., gamma or X-ray
irradiation). Where prepolymers of the invention are the polymerizable components in the lens-
forming material, the mold containing the lens-forming material can be exposed to a spatial
limitation of actinic radiation to crosslink the prepolymers.
[00122]  The crosslinking according to the invention may be effected in a very short time, e.g.
in <60 minutes, advantageously in < 20 minutes, preferably in < 10 minutes, most preferably in
< & minutes, particularly preferably in 1 to 60 seconds and most particularly in 1 to 30 seconds.
[00123] The contact lenses according to the invention can be produced from one or more
radiation-curable prepolymers of the invention in a very simple and efficient way compared with
the prior art. This is based on many factors. On the one hand, the starting materials may be
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
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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.

[00124] Opening of the mold so that the molded article can be removed from the mold may
take place in a manner known per se.

[00125]  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
osmolarity of about 200 to 450 milli-osmole in 1000 ml (unit: mOsm/ml), preferably about 250 to
350 mOsm/l and especially about 300 mOsm/l, or in a mixture of water or an aqueous salt
solution with a physiologically compatible polar organic solvent, e.g. glycerol. Preference is
given to expansions of the article in water or in aqueous salt solutions.

[00126] If the molded contact lens is produced from an aqueous solution of an already
purified prepolymer according to the invention, then the crosslinked product also does not
contain any troublesome impurities. It is therefore not necessary to carry out subsequent
extraction. Since crosslinking is carried out in an essentially aqueous solution, it is additionally
unnecessary to carry out subsequent hydration. The contact lenses obtained by this 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.

[00127]  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.
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cont act MEHEES

[00131] 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 to
Bulk Technique as disclosed in US5,849,811.

[00132]  All of the various embodiments of the prepolymer described above can be used in
this aspect of the invention.

[00133] In afurther 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) dangling polysiloxane units derived from one or more
monoethylenically functionalized polysiloxane-containing monomers and/or one or more
monoethylenically-functionalized polysiloxane-containing macromers, wherein the dangling
polysiloxane units is free of ethylenically unsaturated groups, (2) hydrophilic units derived from
one or more hydrophilic vinylic monomers, (3) crosslinking units derived from at least one
polysiloxane-containing crosslinker and/or at least one silicone-free crosslinker, (4) multiple

ethylenically unsaturated groups, and (5) optionally hydrophobic units derived from at least one
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advantages thereof, reference to the following examples is suggested.

Example 1
[00136] 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
lens at a rate of about 10 to 20 cm® /min. A sample is equilibrated in a test media (i.e., saline or
distilled water) at the prescribed test temperature for at least 30 minutes prior to measurement
but not more than 45 minutes. Any test media used as the overlayer is equilibrated at the
prescribed test temperature for at least 30 minutes prior to measurement but not more than 45
minutes. The stir motor’s speed is set to 1200+50 rpm, corresponding to an indicated setting of
400£15 on the stepper motor controller. The barometric pressure surrounding the system,
Pmeasured, I8 measured. The thickness (t) of the lens in the area being exposed for testing is
determined by measuring about 10 locations with a Mitotoya micrometer V0-50, 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, DKapp, is determined from the following

formula:

DKapp =Jt/(Poxygen)
where J=oxygen flux [microliters O, /cm? -minute]
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WO 2008/116131 PCT/US2008/057774

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

Pmeasured =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 Dkqp, is expressed in units of barrers. The oxygen transmissibility (Dk /t) of the material
may be calculated by dividing the oxygen permeability (Dkap,) by the average thickness (t) of the
lens.

[00137]

according to procedures described in U.S. Patent No. 5,760,100 (herein incorporated by

lon Permeability Measurements. The ion permeability of a lens is measured

reference in its entirety. The values of ion permeability reported in the following examples are
relative ionoflux diffusion coefficients (D/Dr) in reference to a lens material, Alsacon, as

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

Example 2
Preparation of initiator solution
[00138]

alcohol as shown in Table 1. The resulting solution is stirred and degassed at room temperature

Initiator solutions are prepared by dissolving a desired amount of an initiator in t-amyl

2 times for 5 minutes each below 50mbar.

Table 1
Reactant/Example 2a (grams) | 2b (grams)
AIBN 0.059 0.059
t-amyl alcohol 11.40 11.44

Preparation of reactor solution
[00139]

vacuum and nitrogen. The resulting solution is stirred and chilled to 4°C and then degassed 10

Various reactants shown in Table 2 are weighed into a 500mL reactor equipped with

times for 5 minutes each at less than 1 mbar, using nitrogen to back-fill.

Table 2
Reactant Example
2a (grams) | 2b (grams)
PDMS-11500 diacrylamide 11.50 8.05
PDMS-5000 monomethacrylate “MCR-M17” * NA 3.45
Aminopropyl methacrylate hydrochloride 1.33 1.33
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Preparation of prepolymer

[00140] A reactor solution temperature prepared above is rapidly raised to 68°C. At this
temperature, an initiator solution is injected in while taking care to exclude oxygen from the
system. This system is allowed to react for 5 hours when the temperature is rapidly reduced to
room temperature.

[00141]  The cooled reaction solution is filtered through a Por 3 fritted Buchner funnel with 1-
propanol rinsing. To the filtered solution, 0.016g hydroxyl-TEMPO is added. The solution is
rotovapped at 45°C and 80 - 100mbar to remove the alcohols in three steps, each time
replacing the removed alcohol with deionized water until less than ~5% solvent remained. This
process results in an emulsion.

[00142]  70% of this emulsion is taken for the acrylation step as follows. The emulsion is
chilled to 0°C and the pH is adjusted to 9.5 using NaOH. A total of 580 uL of acryloyl chloride
(96% pure) is added in two additions of 290 uL each. The solution is warmed to at least 10°C
when it is neutralized to pH7 using 2N HCI. This emulsion is filtered through a Por3 fritted
Buchner. Itis then ultra-filtered using a Millipore PLGC 10K regenerated cellulose cartridge
until the permeate has a conductivity less than 3uS/cm. It is concentrated slightly to ~1% solids
in water on the ultrafiltration unit and then freeze-dried. The powder resulting from this process

is termed a prepolymer.

Preparation of silicone hydrogel contact lenses

[00143]  Alens formulation is prepared from a prepolymer prepared above by mixing 65%
prepolymer with 0.16% Irgacur 2959 (relative to total formulation) and 34.84% 1-propanol. After
dissolution, the formulation is dosed into PP molds, cured under a Hamamatsu lamp at 4
mW/cm? for about 44 seconds (Example 2a) and about 60 seconds (Example 2b) respectively.
[00144]  The resulting lenses are demolded using water at room temperature. Lenses are not
extracted. Lenses are autoclaved for 30 minutes at 121°C in phosphate buffered saline. Lens
properties are determined and reported in Table 3. It is found that by substituting about 3.45%
of polysiloxane crosslinker with a monomethacrylate PDMS (for forming a prepolymer with

dangling polysiloxane polymer chains), the resultant lenses have a reduction in modulus of
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prepol yner in an anount sufficient to provide a silicone hydrogel
lens with a reduction in elastic nodulus of at |east about 10% and/ or
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si | i con&PRiPRY 'éjé[‘%@ﬂ% KEYERD aerF@agﬁt@/R@H in elastic modul us of at
| east about 30% and/or with an increase in ion perneability of at

| east about 60% 4. The prepol yner ofTablesd m 2, wherein the prepol yner
is obtained frloman ipternediarly copo|yner with pendant or termjnal
functi cq:]@( g( ouNSiEa%d damgter ng |hydk*ophiModalupglayemye ¢ higanteserb =

coval ent a@hwng acontentc@l) || barers s El (MEE)| [ eETB Bups ()t hie
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(- CHO, eEm de roups CCNH2) aC|d hal i de groups (-COX, X= d, Br,

or 1), |soth|ocyanate groups, isocyanate groups, halide groups (-X
X=d, Br, or |), acid anhydride groups, and conbi nati ons thereof.

5. The prepol ynmer of claim4, wherein the intermediary copol yner is
obt ai ned by copol yneri zation of an actinically polynerizable
conposition A or B, wherein the conposition A conprises the
conponents of: (1) at |east one nonoethylenically functionalized

pol ysi | oxane- cont ai ni ng nononer and/or at | east one nonoethylenically
unsat ur at ed pol ysi | oxanecont ai ni ng macroner, (2) at |east one
hydrophilic vinylic nononer, (3) at |east one pol ysil oxane-containing
crosslinker and/or at |east one silicone-free crosslinker, and
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(4) optionally at |east one hydrophobic vinylic nononer, provided
that at | east one of conponents (2) - (4) further conprises at | east
one functional group through which an ethylenically unsaturated
grouptan be covalently linked to the obtained intermedi ary copol yner,
wherein the conposition B conprises the conponents of: (1) at |east

one nonoeTAEIGAIMSIDEFININGABEINVERTGNWARES ASPBANOWSNt ai ni ng mononer
and/ or at | east one nonoethyl enically unsaturated
pol ysi | oxanecont ai ni ng macromer, (2) at |east one hydrophilic vinylic

mononer, (¢3) /atadna:asny-mhrp@blysiubmaﬁmamgtpaépaiymgr Qérﬁﬁr&lrﬂgnker and/ or

at | east one i cone-fr crossl i nke optional | ast one
hydr ophobi c Jﬂﬁ?’lgﬁ”%‘ﬂ ne awgeé(e c{i{onf ‘é’%s‘lr "E?ﬁeemf?rl’“n W%PPEJ sf er
agent having a fmmamalpolgmmetdmham@g mbfnombrseamdethyelcemml |y

unsaturated gro n be al ent | ed to he obt a .
"t ar meai ary colBnaieaiot Bk Ry hi St Sl RrE M BRBRE wreR oy
| east one . nonoethiaydaegling ablysilokaneaitoisdilek peethyerioay lrsareedcgiadpai ni ng

nmonomer and t( )eh odhﬁ@%&tts &?lvggaﬁo% BEQ’ ér%cﬁdg ﬁﬁré}iphﬂ?%%g}&rn%n%ﬁ.ers

pol ysi | oxane-‘contai ni ng croner I n ch other are
defi ned by )(B&J_grgsshﬂ@ng)um@denved from at least one polysiloxane-containing crosslinker

and/or at least one silicone-free crosslinker;
(4) multiple ethylenically-unsaturated groups; and
(5) optionally hydrophobic units derived from at least one hydrophobic vinylic
monomer,
wherein the prepolymer is capable of being actinically crosslinked, in the absence of
one or more monomers, to form a silicone hydrogel material.

2. The prepolymer of claim 1, wherein the dangling polysiloxane units is present in the
prepolymer in an amount sufficient to provide a silicone hydrogel lens with a
reduction in elastic modulus of at least about 10% and/or with an increase in ion
permeability of at least about 20%.

3. The prepolymer of claim 1, wherein the dangling polysiloxane units is present in the
prepolymer in an amount sufficient to provide a silicone hydroge! lens with a
reduction in elastic modulus of at least about 30% and/or with an increase in ion
permeability of at least about 60%.

4.  The prepolymer of claim 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 the
intermediary copolymer through the pendant or terminal functional groups, wherein
the pendant or terminal functional groups are selected from the group consisting of
hydroxy groups, amino groups (—NH,), carboxy! groups (—COOH), €poxy groups,
aldehyde groups (—CHO), amide groups (—CONH,), acid halide groups (—COX, X=
Cl, Br, or l), isothiocyanate groups, isocyanate groups, halide groups (—X, X= ClI, Br,
or 1), acid anhydride groups, and combinations thereof.

5. The prepolymer of claim 4, wherein the intermediary copolymer is obtained by
copolymerization of an actinically polymerizable composition A or B,
wherein the composition A comprises the components of:
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R7 RgRL210 Rel R6 SO -R8-PR

(1) at least one monoethylenically functionalized polysiloxane-containing
monomer and/or at least one monoethylenically unsaturated polysiloxane-
containing macromer,

(2) at least one hydrophilic vinylic monomer,

(3) at least one polysiloxane-éontaining crosslinker and/or at least one silicone-
free crosslinker, and

(4) 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 ethylenically unsaturated groupcan be covalently linked to
the obtained intermediary copolymer,

wherein the composition B comprises the components of:

(1) at least one monoethylenically functionalized polysiloxane-containing
monomer and/or at least one monoethylenically unsaturated polysiloxane-
containing macromer,

(2) at least one hydrophilic vinylic monomer,

(3) at least one polysiloxane-containing crosslinker and/or at least one silicone-
free crosslinker,

(4) optionally at least one hydrophobic vinylic monomer, and

(5) at least one chain transfer agent having a functional group through which an
ethylenically unsaturated group can be covalently linked to the obtained
intermediary copolymer. ;

6. The prepolymer of claim 5, wherein the at least one monoethylenically functionalized
polysiloxane-containing monomer and the at least one monoethylenically
unsaturated polysiloxane-containing macromer independently of each other are

defined by
R3 Rs R, Rg
X—R”—Sli o) [ Sii o) s|i-—-o Sli——-—-R12
R13 ‘ l l m I |
R4 Rg Rg P R n

in which X denotes —-COO~, ~-CONRy4~, —OCOO-, or -OCONR,4~, where each Ry,
is independently H or C4-C; alkyl; R,y denotes a divalent C4-Cs alkyl or Cg-Cay ary!
radical, which may interrupted by —-O—, -COO-, -CONRy4—, ~OCOO- or -
OCONR,4~ and may comprise hydroxy group, primary, secondary, or tertiary amine
group, carboxy group, or carboxylic acid; R,; is a monovalent C4-Cys alkyl or Cg-Cag
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in which X denotes -000-, -CONR14-, -0000-, or -O0OONR14--, where each
R14 is independently Hor C-C7 alkyl; R 1 denotes a divalent C, -C25
al kyl or C6-C30 aryl radical, which may interrupted by -0-, -COO,
- CONR14-, -0000- or - OCONR14- and rmay conprise hydroxy group,
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13. The contact lens of claim 12, wherein the at |east one
actinically crosslinkable prepolymer is previously purified by
precipitation with organic solvents, filtration and washi ng,
extraction in a suitable solvent, dialysis, or ultrafiltration, 14. A
met hod for producing soft contact |enses, conprising the steps of:

a). provi di ngprapymaidyticdroamae k3-[rig(temetbfi§ilofy0silyfpiopy @mg carbéreate 3 th he nol d
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| ens, mhereln second nold hal ves are configured to
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cont act | ens.frorson® agnare bysheridic ”!Oéﬁ@e'iér S f@é&‘%?bquh@"/n’é! weahtef clai m

14. crosslinking polysiloxane units derived from a polysiloxane-containing crosslinker;
(4) from O to about 5% by weight of silicone-free crosslinking units derived from a
silicone-free crosslinker; and (5) from about 0 to about 35% by weight of silicone-
containing units derived from one or more silicone-containing vinylic monomers,
provided that the intermediate copolymer comprises crosslinking polysiloxane units
and/or silicone-free crosslinking units.

11. A silicone hydrogel contact lens, comprising: a silicone hydrogel material that is
obtained by curing a lens-forming material in a mold, wherein the lens-forming
material comprises at least one actinically crosslinkable prepolymer of any one of
claims 1-10 and is substantially free of vinylic monomers and crosslinking agent with

- molecular weight of less than 1500 dalton.

12. The contact lens of claim 11, wherein the contact lens has at least one of lens
property selected from the group consisting of: an elastic modulus of about 1.2 MPa
or less; an oxygen permeability of at least about 40 barrers; an lonoflux Diffusion
Coefficient, D, of at least about 1.5 x 10° mm?min; a water content of from about
15% to about 55% when fully hydrated, and a combination thereof.

13.  The contact lens of claim 12, wherein the at least one actinically crosslinkable
prepolymer is previously purified by precipitation with organic solvents, filtration and
washing, extraction in a suitable solvent, dialysis, or ultrafiltration.

14. A method for producing soft contact lenses, comprising the steps of:

a). 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;



b). introduce a lens-forming material into the cavity, wherein the lens-forming
material comprises one or more actinically crosslinkable prepolymers of any one
of claims 1-10 and is substantially free of vinylic monomer and/or crosslinking
agent; and

¢). actinically irradiating the composition in the mold to crosslink said one or more
crosslinkable prepolymers to form the contact lens.

15. A soft contact lens produced by the method of claim 14.



