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hydrophobic than hydrophilic. These lenses prowde a good level of comfort to
many lens wearers, but there are some users who experience discomfort and
20 excessive ocular deposits leading to reduced visual acuity when using these
lenses. This discomfort and deposits has been attributed to the hydrophobic
character of the surfaces of lenses and the interaction of those surfaces with
the protein, lipids and mucin and the hydrophilic surface of the eye.
Others have tried to alleviate this problem by coating the surface of
25 silicone hydrogel contact lenses with hydrophilic coatings. For example, it has
been disclosed that silicone hydrogel lenses can be made more compatible
with ocular surfaces by applying plasma coatings to the lens surface.
However, uncoated silicone hydrogel lenses having low incidences of surface
deposits have not been disclosed.
30 Incorporating internal hydrophilic agents (or wetting agents) into a
macromer containing reaction mixture has been disclosed. However, not all
silicone containing macromers display compatibility with hydrophilic polymers.
Modifying the surface of a polymeric article by adding polymerizable
surfactants to a monomer mix used to form the article has also been
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not require the use of surface treatment to provide on eye wettability and

20 resistance to surface depositions.

SUMMARY OF THE INVENTION
The present invention relates to a wettable silicone hydrogel
comprising the reaction product of at least one siloxane containing macromer;
25 atleast one high molecular weight hydrophilic polymer; and at least one
compatibilizing component.
The present invention further relates to a ethod comprising the steps of
(a) mixing reactive components comprising at least one high molecular weight
hydrophilic polymer, at least one siloxane containing macromer and an
30 effective amount of at least one compatibilizing component and (b) curing the
product of step (a) to form a biomedical device.
The present invention further comprises a method comprising the steps of (a)
mixing reactive components comprising a high molecular weight hydrophilic
polymer and an effective amount of a compatibilizing component and (b)
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i ncl ude buimeurg ohattombpatibilizity tomparidnet ers, inplants, stents, and ophthal mc
devices such a?t hgés been surprisingly found that biomedical devices, and particularly
20 ophthalmic devices having exceptional in vivo or clinical wettability, without
surface modification may be made by including an effective amount of a high
molecular weight hydrophilic polymer and a compatibilizing amount of a
compatibilizing component in a silicone hydrogel formulation. By exceptional
wettability we mean a decrease in advancing dynamic contact angle of at
25 least about 10% and preferably at least about 20% in some embodiments at
least about 50% as compared to a similar formulation without any hydrophilic
polymer. Prior to the present invention ophthalmic devices formed from
silicone hydrogels either had to be surface modified to provide clinical
wettability or be formed from at least one silicone containing macromer having
30  hydroxy! functionality.
As used herein, a “biomedical device” is any article that is designed to
be used while either in or on mammalian tissues or fluid and preferably on or
in human tissues or fluid. Examples of these devices include but are not
limited to catheters, implants, stents, and ophthalmic devices such as
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20 other than improved wettability, such as, but not limited to antimicrobial
coatings may be applied to devices of the present invention.
Various molecular weight ranges are disclosed herein. For compounds
having discrete molecular structures, the molecular weights reported herein
are calculated based upon the molecular formula and reported in gm/mol. For
25 polymers molecular weights (number average) are measured via gel
permeation chromatography refractive index detection and reported in Daltons
or are measured via kinematic viscosity measurements, as described in
Encyclopedia of Polymer Science and Engineering, N-Vinyl Amide Polymers,
Second edition, Vol 17, pgs. 198-257, John Wiley & Sons Inc. and reported in
30 K-values.

High Molecular Weight Hydrophilic Polymer

As used herein, “high molecular weight hydrophilic polymer” refers to
substances having a weight average molecular weight of no less than about
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20  preferably for 24 hours or more without removal. Substantially free from
surface deposition means that, when viewed with a slit lamp, at least about
80% and preferably at least about 90%, and more preferably about 100% of
the lenses worn in the patient population display depositions rated as none or
slight, over the wear period.

25 Suitable amounts of high molecular weight hydrophilic polymer include
from about 1 to about 15 weight percent, more preferably about 3 to about 15
percent, most preferably about 5 to about 12 percent, all based upon the total
weight of all reactive components.

Examples of high molecular weight hydrophilic polymers include but

30 are not limited to polyamides, polylactones, polyimides, polylactams and
functionalized polyamides, polylactones, polyimides, polylactams, such as
DMA functionalized by copolymerizing DMA with a lesser molar amount of a
hydroxyl-functional monomer such as HEMA, and then reacting the hydroxyl

groups of the resulting copolymer with materials containing radical
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of the present invention. Without being bound by any theory, it is believed
that the high molecular weight hydrophilic polymers are hydrogen bond
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becoming effectively more hydrophilic. The absence of water facilitates the
incorporation of the hydrophilic polymer in the reaction mixture. Aside from
the specifically named high molecular weight hydrophilic polymers, it is
expected that any high molecular weight polymer will be useful in this
30 invention provided that when said polymer is added to a silicone hydrogel
formulation, the hydrophilic polymer (a) does not substantially phase separate
from the reaction mixture and (b) imparts wettability to the resulting cured
polymer. In some embodiments it is preferred that the high molecular weight

hydrophilic polymer be soluble in the diluent at processing temperatures.
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wat er solwblog/oehskzients may be preferred due to their sinmpCraisoy2ssnd
reduced cost. In these enbodi nents high nolecular weight hydrophilic

pol ymer s viasdfagtuengy\pioeessasl wiliitie usé wptep oewatengolubnglieentsungsbar e preferred.

5 Conpatibil | zi onent used herein at i | Zi conponent” is
a conpound®” ﬁ%\feﬂgmﬁg% Q%@ra@&ée%egaﬂsgrlnjgé%n mg?é'gﬁﬁgt%'g'bss t han
5000 Dal tq*ﬁslecraadwergheﬁﬁfra&hm peraersiwtictoeutateOsilulielat prosessiitfl cont ai ni ng
at least one 10 pol ynerizabl e group, which is capable of solubilizing the

sel ect ed rg%ﬂ"’\;‘éres@ﬂ?@'@ﬁ%r %, Wthout a conpatibilizing component the high
nol eculzar wei ght  hydrophilic polymer and oxygen perneabl e conponents are
insufficiently mscible, and cannot, with reasonabl e processing

condi t i ons&orpeatiili transparent ophthal mc device. The

conpat i bi | i zi ng\sGRARAMRAN aot:orhbsnHarzﬁfgeéumﬂofnehﬂ\r%bbmaoﬁm HRind €S T he
oxygen perneabl e conponent (s) ecul ar weil ght hydrophili

pol ymer vrf&"‘l‘ﬁﬁﬂ@@@@ﬁequﬁfW@Q@rféragpv@eﬁi%ﬂ“éééooo&@r’fﬁﬂﬁﬁnﬂons t her eof and
the like. &eréﬁab?;méséméwu@bomyo%rehaﬁ@e&ﬁemr@ ét%steﬁethese ways with

the hydrophilic ‘polynmer may be used onpatIbi 1 zing conponent.

Macr orét s r{qlumwe’rabmg,fpe@emrm mpable\nésglhb@mag tme&e@ad mcabe)ut 5000 and
about 15, %EP@”%ltWa%oﬁﬂ) Qslllﬂﬁig%ﬁﬁoﬁém%@ﬁl h P ecuidt gwll 2i ng

conpatibililzin unctionalit escri erein a corrpat
macr omer i hydrepddlicipolymesr amdrcmyg@repa@w@mwnm@eammmwmrenﬂenal

Fesul ti ng FBfe. AT BSE, whiPrboatte pREBLIRE bt nst oS Atka V1 1y
conponent dramispatest pphdbalntic déviee ntheocoropatibilizing wmnoeaettofdmepmstergtve hydr ogen
d ity t
hydr ogién BateAtel RLbREE e B prtesBlE st SRR sl R ronomer s
present. Hyeighﬂwldr@hdnpmlynncﬁranh Ihy;drp@rtbcmdmg, elrsperslm;edomgsn bonding and are
in_one

t herefore a eferr of _actiyv dro en
enmbodi ment®°® t'(?Bﬁﬁhetr?% ﬁ“idg‘f‘%gke O AWY, ﬁf’ actignalty qherggﬁ'{s ! APent i on
benefi ci aIdf%esemmys%tmelrgdﬂiphﬂm@olthdhmwde @edys aa&dnﬁétlﬂrlia&fgt one

-Si-OSi- component. Nadrdmre {n%Hb%r a%‘r%ée ol weights of between

20 about 5000 and about 15,000 Daltons) may also be used so long as they
have the compatibilizing functionality described herein. If a compatibilizing
macromer is used it may still be necessary to add an additional
compatibilizing component to get the desired level of wettability in.the
resulting ophthalmic device.

25 One suitable class of compatibilizing components of the present
invention comprise at least one active hydrogen and at least one siloxane
group. An active hydrogen has the ability to hydrogen bond with the
hydrophilic polymer and any hydrophilic monomers present. Hydroxyl groups
readily participate in hydrogen bonding and are therefore a preferred source

30 of active hydrogens. Thus, in one embodiment, the compatibilizing
components of the present invention beneficially comprise at least one
hydroxyl group and at least one “-Si-O-Si-“group. It is preferred that silicone
and its attached oxygen account for more than about 10 weight percent of



and its attached oxygen account for nore than about 10 wei ght percent of 7
WO 03/ 022322 PCT/ US02/ 28614 said conpatibilizing conponent, nore

pr ef er abl womspe2sehan about 20 wei ght percent. The ratio ®CTAiS0r/e86DH i n t he
conpati bilizing conponent is also inmportant to providing a conpatibilzing
conponent did compatibiliztgosoraisorien€ nilsre ipteferahdone® than abowt@opaéigit | | zat i on. | f
the ratio of hydrophobic portion to OHis too high, the conpatibilizing
conmponent ‘?‘Fd?/e e poor at conpatibilizing the hydrophilic polyner,

rrens)uljtl ng in | nmerram bmlaommwhercolmpawr@ﬁg cd%ﬂp@ﬁéi'l{ggélyo |m;(5jbr§1‘ﬁff]§ o
enbodi nent s, ratiois le an about ,. an referably
bet ween astlPtr 3‘19?&0519@19{)"21@ ?Lom‘P‘PP%“iWB'CB%U)BTWtEeHF?'FPé’r‘}ﬁﬁ?%ohol s 10

have provigiedmpanbinxRidnC MR At ofHydrdpRobie p@ﬂ.ow?zowmaawqratrféohol s. Those
of skill in the art will appreciate that the amunt and shectlon of

conpat i bi | TR @S'Hﬁ&ﬁmpnﬁm mayee eaer 3 coRpRIiZR Hiedisierhilicc pol ymer is
needed to ;ﬁﬂﬂh@rVﬁbsfuhfhgdﬁﬁcbﬁ*ﬁ)aYi&étrééBtlbhWxtﬁﬂa‘i t/!tl%o I)ﬁ‘?n §gmphi ch the

silicone containing nononer is inconpatible with drophili c pol yner.

15 Exanpl eamnkad 'r@entﬁahe&utmm@aﬂe&ﬁséﬁ @biouél‘%aeamﬁ)mfﬁéa%lyof For nul ae |

and Il Rl B@we&?aﬁﬁlt 1'1 @ zﬁﬁ)‘ut '1051‘I 'IB@omB%n%odgﬂelﬁ!; pﬁ%a?zalagholé I
R7-R6-C-R8-Si -[ OS R1 wherein: 25 n is an integer

bet weel® 3 havae m@\/ld%@m@dewma}hbﬁ@t wmarqd mmeecg»adaryraicqrwlsnydr ogen,

Cl_6al kyl , ,

tri Cl_6al kT oggocf)%j!“ A?T‘w'”%tgﬁhécf?q?%?subs’t‘fyl%ndtgég@%f% substituted
phenyl , rcmmlbihmg@émmpmtw dgpend QBho2 PBZH fwompbtﬂoz»bmdls where the

al kyl substdg PH@T&%&T I€tned %ﬁé@ﬂ/ té@ﬁg%ﬁg o d%ﬁfég tﬁm&ﬁrtr?e @licdriae 9roup

consisting o oxyca ony
containing monomer is incompatible with the hydrophlllc polymer
15 Examples of compatibilizing components include monomers of

Formulae | and !l

R’ R?

|
R'—R%-C—R®—si-R®

R R

|
20
FLE R F
R'—R®-C—R®-8i—[0Si},-R®-C—R8-R’

R OR R R

wherein:
25 nis an integer between 3 and 35, and preferably between 4 and 25;
R'is hydrogen, Cysalkyl,;
R?R?, and R*, are independently, Cq.alkyl, triC1alkylsiloxy, phenyl, naphthyl,
substituted Ci.salkyl, substituted phenyl, or substituted naphthyl



am de, hal ogen, hydroxyl, carboxyl, Cl1_6al kyl carbonyl and fornyl, and
where the aromatic substitutents are selected fromone or nore 5 nenbers of
t he groupwoansest: ng of Cl. 6al koxycarbonyl, Cl_6al kyl, CrkroGaidewzssi4 am de,
hal ogen, hydroxyl, carboxyl, Cl_6al kyl carbonyl and fornyl; R5 is hydroxyl,
an al kyl group witerd thertlkyy sabgittentstire sélgcted Xrpm gieomsoredhembers

CH2( CROR10 O R' wh f [

|(nt eéer of )){0)0 t}e(grg%%r%'l%pé'oég} }gaI&m{y&a@gF\gl §r Faﬂqlf% %Yf@ﬁ@l’%bryl ioa'?o 25:
RO - R' are ln@aﬂ@mﬁmgbm ﬁﬁir@qn Qiérlid)@nﬁiealwwafbohﬁ‘ahﬁgo ,tadd10 carbon

atons and al kyl car bon substituted with at |east

Vi n
one pol ar funcf"ﬁ@FPdT 8’6‘8E° S‘i@?t'ﬁée“%aéﬁﬁ‘?%ﬁm’mg‘?w B ®pri sing up to 20

car bon st ons, Werht&er@-oﬂ!h@@t@u@ﬂénﬁgtmg@fW@élk&@ﬁaﬂb@ﬁlﬂrQQeefllEﬁe radi cal and/or
cationic polynerization corrprl sing u carbon atons;” and R8 is a

di val ent or triCuaRlEey Mtk @lﬂsﬁm@Mﬁwu;?aft@xzb%a@'ﬁd?ﬁrawﬂﬁnd2o Reacti on
m xtures of theympygsent invention may include m)re t han one

conpatibilizi ng conmponent . For nonofuncti onal rzﬁgtl bilizing conponents
the pref erRe'a higdroxyl, aRyaliwh GEVP GRRERINIAG ORe eFf @orebay Xyl gpupsnef R4, are

Cl. 6al kyl dFﬁqF@n)F@)a ). KV \Shdr8imly is 1W8%¢ p%f@rﬁﬁl&ﬁe@ RGO i8skr of

trlrrethyIS| rul tifunctional (di functional or 25 higher) Rl1-R4

|
i ndepe¥dent 1031%)@%@@6‘)’& ﬂ@ﬁoeaﬂdc'apleypf@f%%hlnﬂgﬂ%ﬁ g3l yRE ire abI e groups and
more pref gﬁ@@cde}agsm élé&eqaﬂoagqe 21 ﬁawﬁ? ﬁbw () car%oﬁlatéﬁé ko aﬁwé' ate,

acrylamd acr Vi n actam N-vin

C2. 12al kerﬂﬁV'nQ MOﬂ@mazQQWatpmrwlbstlt@@dmm Adengt naplnplayfuncbonal

C2. 6al kenzdéBﬁg:nyl Cl _6al kyl. The preferred R5 is hydroxyl , -CH2CH or

CH2 CHOHCH with 30 hydroxyl being nost preferred.. The preferred R6 is
a dival ent C1.6al kyl, CI1.6al kyl oxy, C1.6al kyl oxyd _6al kyl, phenyl ene,

napht g i (<Gl o 2EYELRRb khops BT b AR AAYL, am de. car boxy.

Cl. 6al Kyl car bonyl KOX substituted C1. 6al kyl ,
substituted Cl_6al kyl oxy, substituted Cl 6al kyl oxyCl_6al kyl, 9 V\D 03/ 022322

DT 502! 3808 mala et SR SO e RSB g b o, Subst e

nmenber s ofpdiyllmerglam:pcompmmgstm 2@ taGbn Gédrksyapdar bonyl , Cl1_6al kyl ,

Cl. 6al koxng iSa odvdlenr% or Prﬁlgna’nt group comprising up to 20 carbon atoms.

20 Reaction mixtures of the present invention may include more than one
compatibilizing component.

For monofunctional compatibilizing components the preferred R' is
hydrogen, and the preferred R%,R%, and R*, are Cy.¢alkyl and triCq.salkylsiloxy,
most preferred methyl and trimethylsiloxy. For multifunctional (difunctional or

25 higher) R'-R* independently comprise ethylenically unsaturated polymerizable
groups and more preferably comprise an acrylate, a styryl, a Cq.salkylacrylate,
acrylamide, C4.galkylacrylamide, N-vinyllactam, N-vinylamide, , C..12alkenyl,
C..12alkenylphenyl, C,.12alkenylnaphthyl, or C,.salkenylphenylC,_salkyl.

The preferred R® is hydroxy! , -CH,OH or CH,CHOHCH,OH, with

30 hydroxyl being most preferred..

The preferred R® is a divalent Cqalkyl, C1.galkyloxy,
Ci.salkyloxyCisalkyl, phenylene, naphthalene, C.12cycloalkyl,
C1i.salkoxycarbonyl, amide, carboxy, Ci.salkylcarbonyl, carbonyl, Cq_galkoxy,
substituted C4.alkyl, substituted C,.galkyloxy, substituted C4.salkyloxyC.salkyl,



hydr oxyl , carboxyl, C1.6al kyl carbonyl and fornyl. The particularly
preferred R6 5 is a divalent nmethyl (nmethylene). The preferred R7
conpri seswe Bners2z adi cal reactive group, such as an acrylpeatrajSoz2sstiyryl ,
vinyl, vinyl ether, itaconate group, a Cl.6al kylacrylate, acrylam de,
Cl. 6al kyl %Ijb};ﬁtat”édctﬂxenwemémdblsﬁmtmadN{hdlmw aubgiitute £, 1 2atisgiry| |,

C2 12al k | ph |, 12al k | pht h C26|k h Cl o6al kyl
ST ant; Ol f YGRS Seleciblon PR o Bere et ei%éﬁ‘ﬁa%%poupsa The
particul ardbnsi@fu@é 6f C £IKS%k ¢a‘rbdm f@%bk&aoeealm@ aﬁﬁ@héb@e% isis a

O e el i Nt St Bl T A G o

Cl. 6al Igyl qgvétawyént nfeqﬁ)h(@m)é{hyb(ﬁ@)ﬁal koxy, 15 substituted Cl.6al kyI
substituted Cl._6al kyl ox substituted Cl.6al kyl oxyCl 6al kyl , substl tuted

phenyl ene, sulehPtptRfEHe%g"pﬁf’H‘eEF@%a freq radical eV grotPs 5¢6thas #y1, where t he

substi tUG'Hc‘ﬁylét@%%WC\h \fnﬁ)ﬁré‘trféﬂ%a%bnﬁi@rg%tﬁﬁa%t@{s%lk?fac%egrOUIO consi sting
of C1. 6al koxycar bonyl , _hal ogen, hydroxyl,

car boxyl , actyl@aidey ceﬁ“ﬁtﬁﬁﬂ'aﬁ\'fﬁ? f‘bY'ﬂﬂlaCtthé‘Y}#aV*?F‘dQﬁ Sehsalkarwberred R8 20
i's CL. bal ky) o u&kyl;ﬁ%hywbmmmhssmﬁgu S%P%ﬁﬂehkllphéhﬁgj Wensnt of Formul a

| that are partlcula referred are ropenol ¢ aci
2- et Y| - ZTaliguie oeactige psn{plsL@h @s3inyl etheaﬁmmlde groups. The particulary

1-[trimet %&@,Jegl#qgmegda;y,&éanyl ] propoxy] propyl ester (which can also be

nanmed ( 3-rethacryl oxy-
hydr oxypr opyl oi’??m@f@yﬁ@ﬁgds isiangivaigmtleabkyl ﬁemwlsxy ane JOB O, Si (CH3) 3

OH O Si ( h
hydr oxyp?o@bgfglk%@% ] B%é??ﬁl n’éﬁé@ tshlafe ;? ?ﬁ{l?{ Ig%’I ane is fornmed from an
10 WD 03/ @1%amzxmwm0m&@b¢rbmcpo®i sidkylognbartyl, padmnab€1aaik®@ 20 m xture of
the c o]
(2- meﬁ ac%yr&ﬁ%@y% ’fg&x%ﬁ&g%‘i} alk)()°’§y’8 'tUt?(?r&ﬁ?/Ir)é'?)fy&;??lr%t hyl si | ane.
In the pr wbamtuted\mﬂhylenetdmbsﬂﬂt@mamm suqumwbédacla e;dyciuakylpure (3-

met hacryl hydr.q pyl ox r | bi.s(trinmeth | silane. In
5 sone enﬁ’ﬁq 'Ha‘ty Ub(ﬁ%gﬂg %?égézﬁ{%dﬁ%ﬂ?? hmPte ng Fésf %t)%é(grq have sone
anount of dohsistimig ofeC ysalkpdycaxydnyhrGsalkyl, Cpeatkaxyabimideghalegen, t han about 10

0,
e % hydroxyl, carboxyl, Cy.ealkylcarbonyl and formyl. The particularly preferred R®
20 is CipalkyloxyCigalkyl.

Examples of compatibilizing component of Formula | that are
particularly preferred are 2-propenoic acid, 2-methyl-2-hydroxy-3-[3-[1,3,3,3-
tetramethyl-1-[trimethylsilyl)oxy]disiloxanyl]propoxy]propy! ester (which can
also be named (3-methacryloxy-2-

25 hydroxypropyloxy)propylbis(trimethylisiloxy)methylsilane.

O

o’
/\/\ '._
\”)Lo/\(;\o ?)I CH3

30 The above compound, (3-methacryloxy-2-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane is formed from an

10



and nore preferably at | east about 20 wt% O her suitable

hydr oxyl - functi onal i zed silicone containing nononers include

( 3- met hacwloaxy2322 hydr oxypr opyl oxy) propyl tri s(tri net hyl si lpaty)sez/bswne O
OSi(CH3))3 UO( O Si-OSi(CH3)3 OHO 10 si(CH3)3 11 WO 03/022322

PCT/ US02/ 2oskidle, Whish prodriceaan BORymBturg @f theyqantgund syipwa ppbve and

pol ydi met hyl si | oxane 0O, 00~~S(0s OO0 OH 5 3-net hacryl oxy-2-(2-
hydr oxyet Ré@?tb?% f%'%})yﬂF‘B?f?TOLWL%&W%MQ‘lﬁfr@‘?%ﬂ%"%&rﬂ?ﬁg?' e OS O (oH
| B 10 Nlame;pdegsmtyh\mqgeté If%é 8@3&% Wﬁitgw Sislpir%‘eﬁrgdj %ér(%rggogﬂg;o%lz; Zggyl
carbamate Me3SI Si r id O 12 ! ; PCT/ U 14
N,NN,N -T P‘éM%?%MWBWA&%WW?@WPHﬁ'ﬂﬂ")’)’%‘?tﬂ)"ﬁ'i]?‘aé‘-es-'%m‘i nopr opyl -
pol ydi met hyphid érakadiMentsQfhe piesEht invantioh iths pHaféired o havé@oafe The reaction

products of gl ){ci dyl nethacrylate with am no-functional
amourit of thie primary hydroxyl present, preferably greater than about 10 wt%

and more preferably at least about 20 wt%
Other suitable hydroxyl-functionalized silicone containing monomers include

(3-methacryloxy-2-hydroxypropyloxy )propyliris(trimethylsiloxy)silane

o) o-SiCH3)3
\”)LO/\(\O/\/\S;i'O-Si(CH;;);;
OH o]
10 Si(CH3)3

11



10 pol ydi net hyl sil oxanes may al so be used as a conpati bilizing conponents.
O her suitable conpatibilizing conmponents include those disclosed in

col ums woa3aem28 of US 5,994,488, and nonomers di scl ose@drruse2/2694 467;
4,260, 725; 4, 261,875; 4,649,184; 4,139,513, 4,139,692; US 2002/0016383;
4,139,513 and 4,139, 692. These and any ot her patents or applications cited
herein are é‘s r ef rence Still additional structures which
may be sui P8 @e@@ﬁﬁ&’ﬁy Y‘Q'P%(j’ro‘?: YRR %O'Ymﬁ‘leﬂ’d’&s' PXA%e sinilar to the
conmpounds disclosed in Pro. ACS Div. Polym WMat. Sci. Eng., April 13-17,
1997, p. 42, and having the following structure: 20 ORORO N _, YROHMH
OROR NSi OSi Nyly ~r OR ORORn OOR OR 13 WO 03/022322

PCT/ US02/ 28614 Owhere n = 1-50 and R i ndependent |y conprise ® or a

pol ymer i zabggjtﬁ%at grqup), | east one R corrprl ing a
pol yneri zabl-gr oop, at/\eeét\ e\&?\hd/pm /Corrprl si ng
H 5 A second suitabl | ass of coppatibN'i zi ng corrpo ents i ncl ude those
havi ng the structure enin Formula I'11, below |WOHB -[ 1 WA-HB] X | WA
Wherein x is 1 to 10; 10 IWAis a dlfunctlonal hydr ophi l i c polynmer as
defined bel ow, but having a nunber average nol ecul ar wei ght of between
about 1000 and about 50,000 Daltons; and HB is a difunctional noeity
conpri si ng>-Aet hacRdeXysé2N whi ch i s capabl e of hydrogen bonding with active
hydr ogens Hwir t P%m’ conponent havi ng
active hydryggéé*r%? H&é?ref errldé(:)zllyplr lMr odmaﬂ?ra%%ém%tﬁyl ved from a, w hydr oxyl
termnated PVP and a, w hydroxyl t Mat ed pol yoxyal kyl ene gl ycol s havi ng
nunber avera nol ecul ar wei ghts ge';%{ben about 1,000 and about 50, 000

Dal t ons.
OMOMS{

10 N-2-methacryloxyethyl-O-(methyl-bis-trimethylsiloxy-3-propyl)silyl carbamate

Me; Si\ /SIMC3
O 0 O

N
¢

12



Preferred HB groups include difunctional am des, imdes, carbamates 20 and
ureas, conbinations thereof and the |like. Conpatibilizing conponents of
Formul a WD asmy23d2 made by amine term nated pol yoxyal kyl eaagispzedes4
(Jeffam nes) reacted with i socyanates, chloroformates or acyl chlorides or
anhydrides. Additional suitable conpatibilizing conponents are disclosed in

U S 25 Patent, 4,235,985 which is hereby incorpqgraged by reference.

Sui tabl e d‘%‘d}&t'}‘ geiralds d“%@ﬁ%i?éﬁ%éhyﬁﬁ?‘%f%odﬁt?b e '@’@P%?re@ﬂ‘e cont ai ni ng
nmacronmer s pMdifiehggopen nodified to include conpatibilizing
functionality as defined above. Such nmacroners conprise substanti al
quantities of both Si and HB groups as defined, above, or active hydrogen
30 fungtionality, such as hydroxyl groups. One class of suitable nmacroners
i ncl ude hydroxyl functionalized nmacroners nmade by G oup Transfer

Pol ynmeri zation (GIP), or styrene functionalized prepol yners of hydroxyl
functional nethacrylates and silicone nethacrylates and are disclosed in
US6, 367, 929, which is incorporated herein by reference. In the present 14
WD 03/ 022322 PCTLUSOZ) 28614 ivention, these gacrQners are preferably used
Wi th anot her co ilizing conponent, such asi | oxane cont ai ni ng
nmononmer. Ot her nmacr®ners, such as those made byyradi cal pol ynerization or
condensation reaction may al so be used indepgndently or in conbination

Wi th other conpatibillizing 5 conponents so lghg as the Si to hydrogen nol ar
ratio (OH) of theHRicroper is\l/es§ f.han abput QW 1, and preferably between
about 1:1 to about 10: Qr/\h%& i Si r ratio is |l ess than about
10: 1 and preferably Hetwsén apoufO1: and abqut 8:1. However, those of
skill in the art w @Rpreci ate't hatyincl L‘%:) di f Luor onet hyl ene groups
wi |l decreaseOthednol ar ratio suitable for PPovi ¢§ ng® 10 conpatibility.

Sui t abl e nonof yncti onal conpatibilizing conponents fire commercial ly

avai l abl e fr lest, Inc. Myrisville, PA Suita mul tifuncti onal
conpati bilizing onponents are commercially avail able from Cel est, Inc,
Morrisville, PA or may be made using the procedures disclosed in 5,994, 488
15 and 5,962, 548. Suitable PEG type nonofunctional conpati bilizing

conmponents may_be nmade using the procedures disclosed in PCT/JP02/02231.
The reaction products of glycidyl methacrylate with amino-functional

10 polydimethylsiloxanes may also be used as a compatibilizing components.
Other suitable compatibilizing components include those disclosed in columns
6,7 and 8 of US 5,994,488, and monomers disclosed in 4,259,467; 4,260,725;
4,261,875; 4,649,184; 4,139,513, 4,139,692; US 2002/0016383; 4,139,513
and 4,139,692. These and any other patents or applications cited herein are

15 incorporated by reference.

Still additional structures which may be suitable compatibilizing

components include those similar to the compounds disclosed in Pro. ACS
Div. Polym. Mat. Sci. Eng., April 13-17, 1997, p. 42, and having the following

structure:
20
OR OR O H H OR OR
RO I \ [, \/ l
N\/\/SI<O/SI§/\/N o
OR OR
n O OR OR

13



Sui tabl e conpati bilizing macroners may be nade using the general procedure
disclosed in US 5,760,100 (material C) or US 6,367,929. 20 Wile

conpat i biwpaBeesennponent s conpri si ng hydroxyl functional iPCy/uShzazssibeen
found to be particularly suitable for providing conpatible polyners for

bi omedi cal devices, and particulalrl y opht hal m ¢ devi ces, any

conpati bilizi ng co onent. whi ch rized and/or fornmed into a
final artYhEre Rs1s %‘{'RUP%G%”FﬁW "g‘glsércpf%awumﬁ'ﬁ???c conponents may

be used. Zﬁusgmmaalgmdn)zwmatqegﬁ%em aornprysul@agalyﬁfetr@ébwrmthe fol I owi ng
nonomer npat i bi l'i tﬁpt est. In this test one gram of each of

mono- 3- rretar‘n‘gcartﬁﬁ9ﬁ? gnd Rreferaius SR, RPRSISEA NI t er mi nat ed
pol ydi met hyl si IAO@@aﬁd@m?Mclm Bpébmcf;éi@ﬁ&m @nipoRBARIRAUAE thiet €St ed are

m xed together in one gram of nmet hy 3-octanol at about 20C. A

i xt ur e ofhaj(mgvl@?éﬁt’CtH@r@'SeerQTPfF’Vlﬁ I4ngel8y: 60 wei ght parts DVA is added
drop-wi se to hydropmpl%P nfygol ution, wth stirring, until the
solution remai ns cloudy after t ree mnutes of stirring. The mass of the
added bl end of PVP and DVA is deternmined in grams and recorded as the
nononer comnpat Any conpati bilizing conmponent 15 WO 03/022322
PCT/ USQ2/ 28614%1%{%%1& .sQOkggo atibility index of greater than 0.5 grans,

nmor e pPef er abl }’Wé\rléat(bflunti hystsophilic pplymer amdefinedtbejave bt BaNing gr eat er t han

about 1.5 MHiiBer é%!réegm RoRlibARbfn fbdinberl Aodti1Bob A¥EBbbatbo ditpse of skill

in the art te at "t ecu ar wel g active
conpat i bi IDationg; amhponent will effect 5 the resul ts of the above test

Compat 1 bi || 21 s QIPARRRE S Heg cBBbASHE Ao NG Apihce beadibn about 800

dal tons may ne TS i Ve representative
results. /mhyérfogentbonémgmthratdnvmhydrbgaertsamﬂm hjzrlrbpinhmgol;zmsrpmcbaﬂy of the

|nvent|on atibilize or dissolve the high
nol ecJIsar F’WﬁgRﬁgad’ '{?p%&%g@ygﬁ?ﬁg and the other conponents of the
pol ymer f or nul #réferred “NAsgroudsaemayrberdbnméd inmnmamirtyidrdwl tegnibatgdonent wi | |
depend in t on the amunt. of h ilic which is used, with
mor e compdtib P BikdyoreBHshenR et ot UeATRAUEE BEPSE b oher
concent rataiverugeoﬁolbbngbr weighhdtacemab@htt dmda"rmlrﬁbdut 60 Dobmbns.Ef fective
amount s of comr% ilLizin 15.cg‘ngﬁﬂent in th%ﬁg rrru ation include
about 5% (wei ght ‘3 groups, inciyds ditppetiongl ajpidgg, H?{Freof:a ABEact i ve
conporzent %hdtme@@@umb%n%s tHeredfenalhe likhout 10% t o about 80% nost
preferably, ab%ut 204; t o about
ompatibilizing components of Formula Ill may be made by amine
terminated polyoxyalkyleneglycols (Jeffamines) reacted with isocyanates,
chloroformates or acyl chlorides or anhydrides.
Additional suitable compatibilizing components are disclosed in U.S.
25 Patent 4,235,985 which is hereby incorporated by reference.
Suitable compatibilizing components may also comprise silicone
containing macromers which have been modified to include compatibilizing
functionality as defined above. Such macromers comprise substantial
quantities of both Si and HB groups as defined, above, or active hydrogen
30 functionality, such as hydroxyl groups. One class of suitable macromers
include hydroxyl functionalized macromers made by Group Transfer
Polymerization (GTP), or styrene functionalized prepolymers of hydroxyl
functional methacrylates and silicone methacrylates and are disclosed in
US6,367,929, which is incorporated herein by reference. In the present
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50% In addition to the high nol ecul ar wei ght hydrophilic polyners and the
20 conpati bilizing conponents of the invention other hydrophilic nononers,
oxygen pewo®ab2i32ty enhanci ng conponents, crosslinkers, addirtusorss614
diluents, polynerization initators nay be used to prepare the bionedi cal

devi ces ofivérten, ﬁheyemdcmnergér@maabl?ejseé&lﬂh@n@ﬂfmoompbtﬂlmg:0rrposi tions
and devi ces of the gresent i nvent i ?ﬂnmﬁ‘ urth eé) ri se additional
YORAP Gty

conponent s PRGN, SUCH B aSlimanesgn gMeEabt Cr%ﬁ‘ﬁ‘a?‘é‘iﬁ’ to a
convent i ong thbyslinage by radicalpalyenengaienonsindensdtion readtivaneay sisé ncl ude

si | oxane contalnln NMONOITET S, roner reactiyve. 30 prepol ymers,
fluorine cRSYSEINIRPERIRBIESIN CHE@’F’@H@'? &/‘@Rﬂﬂ%&@?? WRalizing epol yrer s and

car bon-scardypipdnehslsd 1B8dEs gNSiab mﬂyaﬁagen AR ratio (@IQ{]@ﬂfﬁé $nacfdifler” €act i ve
prepol ners and conbi nations thereof, but exclude t at i bilizing

conponent . IS {858 thafeabaut 1§ de 8ne preaferably; kajuean ahput Hetotaé’PH{ OF8ifer will be

used to COi9b HEMBIaRRRIOATRISS tRdatiue ROMYARY Srefratsty BétW%!énJa@oM’Q 93/ 022322
PCT/ US02/ 28614 oxygen per neabl e conponents conprise sil oxane cont ai ni ng

nononer s, andeRloghdirls, Wemta@iﬂ%fss“t”ﬁ'éﬁ"@o@” will appreciatgthainghedindnt ai ni ng
monorer s 'd?ﬁ]dﬂ@’rﬁeth?@hg@r@lﬂﬁl\ﬁgge@rfea;ﬂré mggﬁFeﬁlbl&ﬁﬁaBI@f& providind11, 943,

vi nyl carbamat e or Car bonate anal ogs decribed In U S Pat. 070 215, and
nmononells «oMRatikéY. in U. S. Pat. 6,020, 445 are useful and t hese

af or ement i oned %g&ﬁgﬁﬁ%@m@bha%n@aﬁb@ih@ ?HE&@ﬁ§are%ﬂ1QQ%q in this

specification ar | ncor por a ence. More spec?lf i cally,
3- et hacr yaveistie &pml @elesx ind. Mgrmgmlbs Paxmablaﬁwmfmmtsmal
ggP;g?;g?%oﬂﬁ¥|ﬂflﬂg¥bmbgﬁ&tg%"eegorﬂr(ﬁleyc‘f]éII%R/thb?é HrO%hBa8st, e,

3- met hacr Woigyiilei3A of may bemeadeyusing theyroeeduyessdisciosed in 5,994,488

ot haciey! QS SRR NSAIRICBECH SL LBRRCAIL SIBLARLIANS hereof are

particul ar as s oxane alrnng nmono he invention.
Addi t i onalcosndongatsenaybe madengmgdhepmcedum diselgseddent in anounts of about
pr ef er abl y oF VABRNPEE0"ahd 40 wel ght% Sui tabl o Si | oxane contai ming
macr oner s Slamelea:dmpdnbmzmgemaigmemhey:bé araderisigigtthbgeneen about 5, 000 and
about 15, 0porgce ure 8|scloseé mqjg %9760 100 (material C) or US 6,367,929.
20 While compatibilizing components comprising hydroxyl functionality
have been found to be particularly suitable for providing compatible polymers
for biomedical devices, and particulalrly ophthalmic devices, any
compatibilizing component which, when polymerized and/or formed into a final
article is compatible with the selected hydrophilic components may be used.
25 Compatibilizing components may be selected using the following monomer
compatibility test. In this test one gram of each of mono-3-methacryloxypropy!
terminated, mono-butyl terminated polydimethylsiloxane (mPDMS MW 800-
1000) and a monomer to be tested are mixed together in one gram of 3,7-
dimethyl-3-octanol at about 20°C. A mixture of 12 weight parts K-90 PVP and
30 60 weight parts DMA is added drop-wise to hydrophobic component solution,
with stirring, until the solution remains cloudy after three minutes of stirring.
The mass of the added blend of PVP and DMA is determined in grams and

recorded as the monomer compatibility index. Any compatibilizing component
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cont ai ning macroners include materials conprising at | east one sil oxane
group, and preferably at |east one dial kyl siloxane group and nore

pr ef er ablwo02G/02322 east one di net hyl siloxane group. The siPCoABNE2850Nt ai ni ng
macronmers nmay include ot her conponents such as urethane groups, alkylene

or al kyl erreavingxa clempaitibiltg indpg oy grepter kiedne? & geamsipsoregrgfeeaidy gr oups, al kyl
esters, am de r oups ar banmat roups, .perfl uoroal kox Qups, isocyanate
groups,  CBRBERRenGRoUt kgt Ao mRatPrEfetly Rieate thonelout 4P GRS, of

si | oxane qmmb_a:suitaitge?cﬁusacm HiRIhventiy. %o&@bﬂ?ﬂllﬂtﬁebh&ﬂp@bﬁr@_ﬁi@i@ati on Iof
one or norge siloxanes Ww.t e or. nore acrylic or nethac ic materials.
3T oxane. CBAkhe AR el e shyvE CorBRTRIPNG soTapRs MLRCE

pol ynesi zahé esbuits of fie)abolve @sst. Caipaabilififg YomMpodatits Biving AibMEAL | ONn _
reactions and the |ike. The siloxane containing pacronmers nmay be forned in
one or a ¥§Ighis oprater AR ahewiiid; dalorp Mey nerd t@ Bivpion knesT BRIASiAd and usi ng

condi t i ongink@ivd Feprésentdtive réffigl fic  sil oxane containing macroners, and
met hods for therr manufucture, include _those disclosed in US 5,760,100 as

material s A D Areefieetivpiamauntiqiie caneativiiging comnopgniafithe Biveelidter ur et hanes

and et hags HefdRodiiMebloa & tibiligé b?eegﬁvéfr@mgt?ﬁﬁﬂecuﬁd?%éid?ﬁfse di scl osed
in US 6,367,929 (styrene 17 03/ 022322 PCT/ US02/ 28614 functionalized

pr epolPnerhydeiphili r andribe othes compengids of the dslyaiad feimulatione

met hacryl ) sthel j ; i i r rein by

refer ence#@éi %hglﬁ@lﬂt?gégﬁgétﬁﬁﬁgi% g ?gt;\@t"id\% 9@$@do| y‘?jpe{rhg i ncl ude vi nyl
car bamat e @neunt obhydrophilic pelywer whichys wsedowith eoredepmpatilylizing t her di scl osed
in 5 US : Y, nLisi:ng alternating
Rar v seqSuRenR i HEEiceABRoR BRI ABR.ERESRARRE SEhBH, 51 . "ind

di i socyantraglecdanweigbt hydrepylicepalyméro riftedtifer ampants of aornpatibjliziiggh nol ecul ar
wei ght, -pol i j i j ogens. Specific
exarrpl1e55 o%%ﬂ??%Iﬂg‘pg#'?@%&ﬁéﬁg%ﬁ%ﬁ%ﬂ]ﬁgatgpg%%\?’éﬁn@ sh}IS%'Jr(}ég{ﬁet hods for

t hei r manufased ondhe thlalaveightiof tHeoeadtiviercoupoaetBBodd@out 8Ai%,h 1 s i ncor por at ed

herein by r rence. e, hydr s, of, th resent . | ntjon may conprise
at | east &ggffe?asbﬁ %&%%ésg}"oﬁ OHFﬁgJ/"nE@Pto%Sfe.r&ll ea%&u} %@%ﬁ at??)% ai ni ng
macr oner réje.be present in anmounts between about 5 and about 50 wei ght %
preferably between.ab 0 and ahout 50 wei ght% and nore preferably
et woen about - Iseadid & the SR ARG ot e UL ANIPER THE ot ol vl ght
of theor eaphpatibilizibgrompbhénts of the invention other hydrophilic monomers,
oxygen permeability enhancing components, crosslinkers, additives, diluents,
polymerization initators may be used to prepare the biomedical devices of the
invention.

25 Oxygen Permeable Component

The compositions and devices of the present invention may further
comprise additional components which provide enhanced oxygen permeability
compared to a conventional hydrogel. Suitable oxygen permeable
components include siloxane containing monomers, macromers and reactive

30 prepolymers, fluorine containing monomers, macromers and reactive
prepolymers and carbon-carbon triple bond containing monomers, macromers
and reactive prepolmers and combinations thereof, but exclude the
compatibilizing component. For the purposes of this invention, the term

macromer will be used to cover both macromers and prepolymers. Preferred
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Suitabl e fluorine containing nononmers include fluorine-containing
(meth)acrylates, and nore specifically include, for exanple, fluorine-

cont ai ni o@3AB22 al kyl esters of (meth)acrylic acid suchPa%/US02/28614
2,2,2-trifluoroethyl 20 (neth)acrylate, 2,2,2,2',2',2' -hexafl uoroi sopropyl
( et h) acr wx@gaq pérniaable co?nﬁbn%nf’s dfwﬁnrfsielsuoxaﬂwo;\tauﬁmgwn@mefé ate,
2,2,3,3,4,4,5,5,6,6, 7, Fntadecafluorooctyl (met h) acryl at e,

2, 2.3, 3, 4, WagOReE, ghe m;xtgreg tgergo hexadecaf | uorononyl (meth)acrylate and the
| ke

Fl uorine S@Qéﬁlélsrkbxwe c@ﬁt‘a“ rﬁrﬁ%frﬁbnam@rsr inalGlé, \énige epalogsef SRigICl ude
macronmers and _prepol i ncl ude said qurorlne cont ai ni ng

mononer s. desciked iBdd ‘f5111?1-84'13h‘ﬁ‘ﬂy'%i’?’ﬁﬁﬁelqu"?r%ﬂam &e5RedImi ng

silicome ngdpaosleyonmy, Bed MERbMERscditained Indis) @afile, 0 &pM45 sae hydrophilic
pol ynmer and _a conpatibilizing conponent. | nproved wettability includes a

decrease i4sefubanaiiassgiargmentienaddatents aawall@ssnysther@alantabout 10% and
pref er abl ynaiicn P speRisbi 4t n ARG HBBhoa gy ease of at

| east about % |In certain enbodi nents i ﬁée erred to use

m xt ur es @ﬂoeglf1:@bya%énetbaﬁwlaxmrﬂ@/ltﬁﬁﬂmﬁhxlswxyaﬁllﬁﬂ@( IS9¢f si | oxane
cont ai ni ng, kd P18 BINLIR oYBSdOoNers or prepol yners. 18
WO 03/ 022322 PCT/ S 2/%[%6%@1 éwnc:’iél EBPI C ell\i');llbyr%rcr)ers S/(g\ddl tionally, reactive

conpori@nt pobidimetbylsiexcans, a-mmmynmpy@n%mlmqth»dsrbuxe matyylsilgaeophi | i c
nononer s r e : e nononers
cont ai ni ngﬁ %ﬂ%ﬂo@%@@ﬁ%ﬁ?@éﬁ@&%@aﬁéﬂé%%ﬁ{b@agoﬁé)@re géé)gﬁpéor G _6al kyl an
X is 0 or petictarlyiuspful gs silppene comaliig magorersusdk inventioml es of addi ti onal

hyr oP! |1 TRARTIoRaR Eohtd T INGRGH) ATb B 2 aedrR b

met hacryl ate cer ol nononet’hacr acryl am de,
pol yet hyI éhbgdbpub?S Wt%omnetmmefeyauyef alnaatt Haadyd bioot &@add mastrylic acid,

acet o RO el 1OAH ADWBRITL: RV vl “Formarm do and and
conbi nat | ons t Seitatdé suld)salndeohtamlmgimatrmk hayela aphiber averagener s nenti oned
ooy PN LRl b D PR D B Bl g 1 T o
bond may szntwlmgs Arhcrdmersiiofirid materidie cpaipyiehbyalt raet ghe/sikixan@s di scl osed in
us 5, 484, g%gl?p a%h r?a?efgra% y aq Ieasli ne%na"lk ?sn\oxane %?ou%l asn%I r%gl% pre%ra% 5, 690, 953,
us
20 atleast one dimethyl siloxane group. The siloxane containing macromers
may include other components such as urethane groups, alkylene or alkylene
oxide groups, polyoxyalkalene groups, arylene groups, alkyl esters, amide
groups, carbamate groups, perfluoroalkoxy groups, isocyanate groups,
combinations thereof of and the like. A preferred class of siloxane containing
25 macromers may be formed via the polymerization of one or more siloxanes
with one or more acrylic or methacrylic materials. Siloxane containing
macromers may be formed via group transfer polymerization (“GTP"), free
radical polymerization, condensation reactions and the like. The siloxane
containing macromers may be formed in one or a series of steps depending
30 onthe components selected and using conditions known in the art. Specific
siloxane containing macromers, and methods for their manufucture, include
those disclosed in US 5,760,100 as materials A-D (methacrylate
functionalized, silicone-fluoroether urethanes and methacrylate functionalized,
silicone urethanes), and those disclosed in US 6,367,929 (styrene
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5,304, 584, and et hoxyl ated bi sphenol A, as disclosed in US5, 565, 539,

reacted with one or nore nolar equival ents of an end-cappi ng group such as

| socyanatwetodypb23eet hacryl at e, nmet hacrylic anhydride, nethacmpusoybseehl ori de,

20 vi nyl benzoyl chloride, and the |ike, produce a polyethyl ene polyol

havi ng ondundtionaixed grepalymerds g bygrorylifasdiioralohethaaiylatey andosilidomeded to t he
mat e, urea or

| yet hyl ti
ator of odtenaBylele) hr HRebsues R bl e rsBa RES Ryl o SR R ey
car bonate or vusnyéble@mmmatarmn@mbﬁvedmpbwm indlude SinyPat .  Nos.
o5, 10 corbmat Bt pao R OR AR ar P e SNSRI oph
mononess ar® 54702 % and htsétt@éifeytba%@u@eeddwﬁ‘érs canibydmgwemaﬁhg rirdracr yl at e
(HEMR) , gl ycer oI r ﬂﬂ/&gr yI ate, | YW’?&%’ net h cr | am de, _
N-vi nyl pyrSegmeaisfam %6‘?%%9 d diglaé @nee, methacrylic
acid, aC%nUCs@W"sfégﬂMtéﬂ’f@rrﬁ@@hbmaé tefitvelyMgreMblecifal Wel@%ﬂb@l%bh C_nmononers

conpri si ng being particularly preferred. Additional hydrophilic
NDNONET S ﬁ‘éﬂ}C"b@ G E5\ReEPRed W'HTW%'V%PY%EQ@S 0SReFiftoRNAMPIes 9t % nore

pr ef er abl y,phpiaRMskane &H%lﬁﬁ?’Hkp@@/me@@%nH‘?ﬁéth%ﬁ&'Elﬁsl?rl MafifadBRut 10 and 50

wei ght % based upon the t of the reactive conponents. 19 WD
03/ 024822 qnezwsglsew jr8d% .03 435 whme$ mcsmqr@tsd deaim by refeeses. are conpounds

with two or mﬁﬁe@?&%ﬁﬂs'oﬁr@ eséM'?ﬁJe'nﬂBﬁhw Hﬁﬁuseyﬂ%a%f&ﬁe;' i nker mmay be

hydrophilic or hy bic an sonme enbodinents o pr esent
i nvention sﬂox@nﬁ@@t@mm@mmen |leeaﬁﬂaxamqs1®a10|ng¢nagr@@gw mﬁkéﬁs have been

found t | t duced
hazi ness Shaent Aol REVRKEYBORLE s olout SRk Herellly 2L LY f ophi 11
cr ossl i nkéretweercahais 16 @ng @adisStheeightje ang mase pmferebb'dfbeyween abdvite functional
| | yet her,
groupsgg asls‘(’]‘,ﬁ thﬁ)%t %Wegﬁ@é éﬁb%éé'&"&edoﬂ'l totd) WEGHRE (R pol yet her

am de or group pecl xanpl es I"'ude
(tetraet h)doerm@gblytsol di et hacryl ate), TrEGDVA (triethyl enegl ycol

G et ety o yn S SRR REY L e gAY e e
Exanpl es c(heﬁuad:ralates bydinmnénsbemfcaﬂpmludekter examplleuﬂimrihﬁ- mul tifuncti onal
COTP D1 SEIRON ol b R AR B e 2 2N ! o oxane
20 (meth)acrylate, 2,2,2,2',2',2'-hexafluoroisopropyl (meth)acrylate, 2,2,3,
3,4,4,4-heptafluorobutyl (meth)acrylate, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
pentadecafluorooctyl (meth)acrylate, 2,2,3,3,4,4,5,5,6,6,7,7,8,8,9,9-
hexadecafluorononyl (meth)acrylate and the like. Fluorine containing
macromers and reactive prepolymers include macromers and prepolymers
25  which include said flurorine containing monomers.
It has been found that wettability of macromer containing silicone
hydrogels may be improved by including at least one hydrophilic polymer and
a compatibilizing component. Improved wettability includes a decrease in
advancing dynamic contact angle of at least about 10%, and preferably at
30 least about 20% and in some embodiment a decrease of at least about 50%.
In certain embodiments it may be preferred to use mixtures of siloxane
containing monomers or mixtures of siloxane containing monomers with

siloxane containing macromers or prepolymers.
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Speci fi ¢ hydrophobi c crosslinkers include acryl oxypropyl term nated
pol ydi met hyl si |l oxane (n= 10 or 20) (acPDV5), hydroxyl acryl ate

f unct i onawioasm22332 | oxane macroner, methacryl oxypropyl ter moTatsezi248DMVS,
but anedi ol 20 di net hacryl ate, divinyl benzene, 1, 3-bis(3-

et hacr yl gadpsphid Moedrnatsi s(t ri met hyl sil oxy) disi I oxane and m xtures

t hereof. Preferred c[ossl i.nkers incl udfe TEGDIVA acPII[s)I\/B and
conbi nati ons 9‘5'86"?‘ RSt ERMPONSD ?19&P5}9Fﬁqef‘t:'”¥??f§)§‘l TA%8"Cused is
general | y ind»gas afy Fx)fdro@’hﬁ&hoﬁorﬂ@ﬂsgﬁb%t@ﬂﬁép@?@&ﬁ’fv@hhdneﬂ h?cﬂ?ogbl@Ut 0.5 to

about 2 weight % and the 25 anpunt of gdro hobi c_cross I's about O to
about 0 t &CAKSBNPlE MRRYRErsrentaiRg e inIOHRS {CiaCREBKgMper8R She reacti ve

conpongnt %yd%@eﬁ%r@ﬁ@alkﬂ'én@(i@@'o\’ﬁl' brbmylrgﬁé@;ssr@d €P,) MafBk Ysed. about 0.01
to about 0.2 gm reactive corrponents refer af)ly about 0.02 to about
0.1 and Xé‘"tﬂ'%ﬂ‘@r%ﬁ'!t&Q”aU‘S@BORWCa{B%”LRm@'S@' drpethylagrylamdié®asi ng t he

| evel of cLARRbIAN ridhddale! BberBrymheRasy RRED ARkBRethp T educe the

anount of haze. However, as crosslinker concentration increases above

about 0. 13nethacrglegnide, QQ&GIW@%%@'WQ%@“%GW@? meteacrdicaacidibove general |y
desired | xplig bRl RViRY PH@FH&\EONW"B}PI\H%% % |(§i'e \gnﬁ}f}’ étggle”t | nvention
is delecte

the crosslinker conp 03| on an /022322

PCT/ U362/ %ewldﬁr%\ymdb"laetwl cfxymamqi%rN-wMUeﬁnarmde@mduamdt he reaction mxture
of bet weenghMiods HifegPout 10 mol es crosslinker per 100 grans of
reactive corrponents Addi ti onal conponents or additives, which are

gener al | y knowAside ta¢edditienal iggrophitio mesomers meationetiatioveves i ncl ude but are

o Sl BhALE e oR Hae SPIRAUOHR AR BN GRRRs T oact ve

tints, antl Fs phot oc e agents,
conbi nat i veplatdtbwittot flamrdllonalegrblilp(eontaing@pnlwné'm@bﬂeadmlblwboncbmpynent S

(ot e e AR oAU el R RURtg g Perreate )
m xed and 5r4:830¢8®| etrmxylatedaénmlgmeosidé asdisclosetinf8 5608/958, USn the presence
i1 tent - useareh b F BierEb sl R T ole o Y epy e pot yrer and
article. Té@cté@iﬁh and omtdrahtdlarteg_un'bletntwof% dridaedppiid groLie suetyadbe i nproved
concent r atfHEGHOGY TR SEE. Tt v AU s GUEhatn ol cridie] O
20 vinylbenzoyl chloride, and the like, produce a polyethylene polyol having one
or more terminal polymerizable olefinic groups bonded to the polyethylene
polyol through linking moieties such as carbamate, urea or ester groups.
Still further examples include the hydrophilic vinyl carbonate or vinyl
carbamate monomers disclosed in U.S. Pat. Nos. 5,070,215, the hydrophilic
25 oxazolone monomers disclosed in U.S. Pat. No. 4,910,277, and polydextran.
The preferred additional hydrophilic monomers are N,N-
dimethylacrylamide (DMA), 2-hydroxyethyl methacrylate (HEMA), glycerol
methacrylate, 2-hydroxyethyl methacrylamide, N-vinylpyrrolidone (NVP),
polyethyleneglycol monomethacrylate, methacrylic acid, acrylic acid and
30 combinations thereof, with hydrophilic monomers comprising DMA being
particularly preferred. Additional hydrophilic monomers may be present in
amounts of about 0 to about 70 wt%, more preferably of about 5 and about 60
and most preferably of about 10 and 50 weight%, based upon the total weight
of the reactive components.
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I ncreasi ng the hydrophobicity of the diluent may al so all ow poorly

conpati ble conponents (as neasured by the conpatibility test) to be
processedwbm3foza3m2 a conpati bl e polyner and article. Howewemr/usay2gene

di l uent becones nore 20 hydrophobi c, processing steps necessary to repl ace

the diluent with water will require the use of solvents other than water.
Thi s may des]j ably increase the conplexity and cost of the manufacturing
process. é&@@—kﬁﬁ?'n $'s inmportant to select a diluent which provides the

desired conpat @aithtbnbscrdssnm'&esgwmf hlasmmtzt\hobhmdﬁ@peﬁmﬂiaﬁlevel of Con
processi ng conveni ence._Di |l uents use i .preparing the devices of this
i nvent i on%"’r‘l‘g'loﬂa'egrgt’%ry,‘e %@?gwg?r f&?@ﬁé‘ﬁf%ﬁ@ﬁ RY:%[PP Cald|3nes, ami des,
al coholbs  ajpthecaibbdiehRst thé present. invehitide siRidEbs dtlhgahphiicang preferred
diluents , and secondary and tertiary alcohols are nost preferred al cohol

di | uent s. N&EpRPRIC aspsshiphRes SavR begn foljad &p proxidessilicope hydregelsi®nt i on i ncl ude

tetrahydr gigFRRd opfitd'cRPYY) @86ucet HaRineSEEMYbarRHNE 5. CH0THI Pefy®yl ene gl ycol
nmet hyl ether, ethylene et her i et hyl ene gl ycol n-butyl

ne glycol n-butyl er, d
et her, di eef@pRieROfAUitaRIE ydtoppilic srasslinkesy IglugaEoFIPPERTS PHARS WO ot her ,
propyl ene @lnyelpoJRidtzhbiB iMdtionA' PO ES walNas HydBphiit fukiibRal acet ate,
di propyl ene glycol” nethyl ether acetate, propylene glycol n-propyl ether,

di pr op¥I ergsoups,sish as-nolxsthar. amideror hygioxylasgurs eSraoifccgxampiest yl et her
| . - | | | ether, di |
Pr opy! ene gt BBHRRR 8 afibIERACR ifhadiGo TrRIMK! ether di propy] cne

gl ycol n-butyl et ripropyl ene et her, propyl ene glycol
phenyl et Hsiethyigneghgpdimetilagatate ) ethylepegycolalimethacylatet (BEEMB), gl ycol s,

Phi 21 nverstga Sihg T herdE iR, bhERBPUmdRa b Eand) | °5' 20 ate, et hy
| act at e, eompindtiaos tteseofi Exaroplgs of sigtebteshydiophopicegosdlinkérsyncludeal | des usef ul
o5, S8Rl AN B AHER, AR Rer e Scarl s o
oct anmet hy |lpoyycinetbyisimiane biovl .copaigmel s sombinationdthieseai sad the ke. di I' uents for
s o el BB 3Bl PR RSB TRae |  ¥ 16heet e
or cycl i c pohdovethgisiioxahkyh= héor 2@) (acPDMRB), nairdomecrylbiecfndtidyalizegt | onal | y be
substitut & ogntehmggrcenm%rr, rﬁrgtﬂgcrglro%llj r%p)i/l '?eC,JmLfrqéth Prﬂ)q\}lg,goeurt]gﬁed?gl hers,
20 dimethacrylate, divinyl benzene, 1,3-bis(3-
methacryloxypropyl)tetrakis(trimethylsiloxy) disiloxane and mixtures thereof.
Preferred crosslinkers include TEGDMA, EGDMA, acPDMS and combinations
thereof. The amount of hydrophilic crosslinker used is generally about 0 to
about 2 weight% and preferably from about 0.5 to about 2 weight % and the
25 amount of hydrophobic crosslinker is about 0 to about 0 to about 5 weight %
based upon the total weight of the reactive components, which can
alternatively be referred to in mol% of about 0.01 to about 0.2 mmole/gm
reactive components, preferably about 0.02 to about 0.1 and more preferably
0.03 to about 0.6 mmole/gm.
30 Increasing the level of crosslinker in the final polymer has been found
to reduce the amount of haze. However, as crosslinker concentration
increases above about 0.15 mmole/gm reactive components modulus
increases above generally desired levels (greater than about 90 psi). Thus, in

the present invention the crosslinker composition and amount is selected to
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esters, aryls, am nos, am des, al kenes, al kynes, carboxylic acids,

al cohol s, al dehydes, ketones or the like, or any two or all three of R R
and R' cawo sogsther bond to formone or nore cyclic struecaress22&uch as
al kyl having 1 20 tol O carbons which rmay al so be substituted as just
descri bed,protiddalchssslife? CoRceritiation nptharmé@tbha.ﬁixmrueOwetWeerRab@mR' is H It

Is preferre hat R, R, and are | ende sel ected fromH or
Lsobet | 1 POEneph IS mmaies Horainker el a@m?re%r%%gmnam@ ! to 7
carbons. It i adabRalpoRihER: drfaaam?es Rihicredrd eaamgakhadﬁmemdently
sel ected form 25 unsubstituted |linear, branche %Cl ic al k groups

havi ng 1 t3tmayalspdednclyded. cAddityes iaciudsip ke got li"ﬂ'ée PetitEg-viels d| | uent has 4

or nor @, ENsBrotigEéPhsdinds andhorBét, fcdbMle s, RPRMIcrBSIaRdtpdUas NI gher
nol ecul ar wei ght di l uents have |ower volatility, and | ower flanmability.

When one GHOTDERES, thqi@chawalcrerel%sewgemﬁecor@bma&@rmtbemf asd heikeondar y

al cohol . When none of the RR, R and R' are H, 22 WD 03/022322

PCT/ US02/ 28614 the structure forns a tertiary alcohol. Tertiary al cohols
are nore prefebBildgntshan secondary al cohols. The diluents are preferably

inert and easilye ré’é&u%%Sﬁﬁgh@nt@(cd’r‘ﬁﬁa‘i‘nblh%ﬁ% %néﬁ’tt ﬁYdrBPﬁﬂ?@r of carbons is

five or |ess. l'es of useful secondary al cohol$ ude 2-butanol,
2-pr oﬁ@nolpolymerremmn pespeatia ermponentsyydophiicanenoregrd, exonor bor neol ,

2- pent ano|qgg}hg}£é?§2%ﬁ&|o§1e?noﬁéﬁ@?ﬁts&&ghﬁ%@@?hd skl R¥he pdutano!

2- hept anol ecano octanol orneol, and
the |ike. dbxatgrland aptionallyf unlthe@reaeapgo&atdeaﬂiloseldﬂuenld@fqrma but anol ,

tert- |, 24 t |,

3-e;ret ﬁ)r/?/ - %@L ano*ure Tﬁ%y&éeatnﬁy cyc o elgyaeﬁgﬁse%ﬂ?cg Fﬁéﬁtgﬁeigﬁol,

3, 7-di net Iwbpé%ﬂmfaheresu]tanmotyme@mme Thehepaaod weRabititylof khe2- hept anol ,

2- met - 2- | - 2net hyl - 2- 2-net byl - 2-d |,

2 ot 151 - SnRCarig mav b rYed by s SaRG Poran eI Ry QR bRGEI RN

3- et hyl - Zndtir @eoleasifigitied byncehtratisraofadiledt-usetih Ws-ds eeralmb

4- rrrrgt hzl 4- nonagoeaSS?rre thc-.S-ra trg.ollueS-u;tgh P V:"T mehtyl 15

3 hopt anolOaa e SERREEHIFLY oPfeaap mar i el pOSTY Compalieis

411 i tSﬁplropxdlombohtemtse\ta@hmeasar,ed t?itﬁethmbat?)llnﬁtés&)ﬁmbedp"tomg&k@ﬁhf&in}) a{lol ,
e Ccycl o ano C ent an I OX e - put ene,

B o e R PR lmet A AHiclS L FBNBVe: BBl Asnhesoatesmere

2- et [poxy -rgdrephbiic; meé@m@gbpenécéksautyrtb rrraslbéd the-dnesntamel water will

3, 7-di net hyl - 3- oct I I t thyl -1 20 ph | - 2- I
and 3| g?hy quir %pgggfsolgﬁﬁ Héqthqpewat%p%hls margleund%swably inc ea%gy propano

the complexity and cost of the manufacturing process. Thus, it is important to
select a diluent which provides the desired compatibility to the components
with the necessary level of processing convenience. Diluents useful in

25 preparing the devices of this invention include ethers, esters, alkanes, alkyl
halides, silanes, amides, alcohols and combinations thereof. Amides and
alcohols are preferred diluents , and secondary and tertiary alcohols are most
preferred alcohol diluents. Examples of ethers useful as diluents for this
invention include tetrahydrofuran, tripropylene glycol methyl ether,

30 dipropylene glycol methyl ether, ethylene glycol n-butyl ether, diethylene
glycol n-butyl ether, diethylene glycol methyl ether, ethylene glycol phenyl
ether, propylene glycol methyl ether, propylene glycol methyl ether acetate,
dipropylene glycol methyl ether acetate, propylene glycol n-propyl ether,
dipropylene glycol n-propyl ether, tripropylene glycol n-butyl ether, propylene
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A single alcohol or mxtures of two or nore of the above-listed al cohols or
two or nore al cohols according to the structure above can be used as the
di l uent twomake2sthe pol ynmer of this invention. In certai nremisd/assm s, the
preferred al cohol diluents are secondary and 25 tertiary al cohols having

at | east 4wl RS ethee, diprbpﬂ@ﬁ@b@b@ledbmymh@t tnp@bdy.ltﬁfetgyddnﬂl ude

tert-butanol, tert-anyl alco et h anol
2, 3- di netrw«x'ftm%mev/'en%ghf@e'm/hﬁnﬁ' eg'é%{@@?{epwe 'e/ﬁ%d"@eﬁg%tﬁ“
3, 7- di net lyetBidHd @p&dis, dlal g gljidofs dMBinixaires eidrest. CExlaHﬁ)IHsS are

hexanol , heptanol oct ano nonanol , decanol, tert-butyl al cohol,
3- et hyl - f gaterausaiul fosbis ipyention inqudgsthy! agetateutyl gcetale B at e, et hy|

| act at g, 'a‘c@fé?é’%eth?l%&é% e??vyVlaQﬂaf@‘i Bbﬂpyﬁa@@f@@amplgé Hpélk‘)r for mani de,
di met hyl acet am de, ~ di net é propi onam de, N me Eé R rrolidinone and
AE§

m xt ures theligespesefias diugn |fom|suevﬁr1§0ﬂmwe meﬁhy Ofigeént i on 23 WO
03/ 022322 & %HE}&O %ﬁ é%uleas%l%ht@#&fihisﬂn\}é%tleﬁﬁrﬁﬂlIdeG 020, 445, which is
e ereln re

i ncor por at erence I n one enbodi nent of the present
i nvention QCtﬁithhlemtet@Sll%@@& sol ubl e at processing conditions and

readily washed EQHlltanse&f%ﬁthB% S8k Q? \‘}@Je‘?ﬁs fof thls )ﬁ/w%nﬁgﬁma%é fhsaf tine.

Sui tabl e water uents I nc et hox pr opanol

1- met HYI - hagingdh@édrmula anyl al cohol, tripropyl ene gl ycol nethyl et her,

i sopropanol , 1-nethy|-2-pyrro|idone, N, N- di met hyl pr opi onam de, et hyl

| actate, dipropylene glycol nmethyl ether, m xtures thereof and the I|ike.
The use of a water soluble diluent allows the post nol ding process to be
10 conduct ed usi ng ter only or aqueous sol utions which conprise water as
a substantial conpopent. In one enbodinent, the amount of diluent is
generally |l ess than @§bout 50 weight % of the reaction m xture and

preferably |ess,than,abou H40 wei ght % and nore preferably between about 10
and about 30 wel ght fo 15 based upon the total weight of the conponents of
the reaction mxturel The diluent nay also conprise additional conponents
such as rel ease agents. Suitable rel ease agents are water soluble and aid
in | ens debl ocking ®Rhe polynerization initiators includes conpounds such

as |lauryl vﬂ?ér@iﬁ'\ﬁﬁereh@rﬁ%b FPeJerdéEende?ﬂlprsel% edPRS &, BaiRake;
azobi si sobutyronitrile 20 I ke, "t hat gener ate free radicals at

noder dbel wrm@\ggtcg@ygl@,m@m@ta@(néglkyl havmg 1 to 10 carbons which may
optionally be substituted with one or more groups including halogens, ethers,

esters, aryls, aminos, amides, alkenes, alkynes, carboxylic acids, alcohols,
aldehydes, ketones or the like, or any two or all three of R, R and R” can
together bond to form one or more cyclic structures, such as alkyl having 1

20 to10 carbons which may also be substituted as just described, with the
proviso that no more than one of R, R" or R” is H.

It is preferred that R, R’ and R” are independently selected from H or
unsubstituted linear, branched or cyclic alkyl groups having 1 to 7 carbons. It
is more preferred that R, R’, and R" are independently selected form

25 unsubstituted linear, branched or cyclic alkyl groups having 1 to 7 carbons. In
certain embodiments, the preferred diluent has 4 or more, more preferably 5
or more total carbons, because the higher molecular weight diluents have
lower volatility, and lower flammability. When one of the R, R" and R” is H, the

structure forms a secondary alcohol. When none of the R, R’ and R” are H,
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and photoinitiator systens such as aromati c al pha-hydroxy ketones,

al koxyoxybenzoi ns, acet ophenones, acyl phosphine oxides, and a tertiary

am ne pl uwoa3meicer one, m xtures thereof and the like. || psur@Eveesiexanpl es
of photoinitiators are 1-hydroxycycl ohexyl phenyl ketone,

2- hydr oxy-tBe B’endftyieﬁ)rrﬂ5a péreian algohopaTerliagracohols are more preferred

bi s(2, 6- d| thox benz 2, hyl ph| e oxi de ( DMBAPO) ,
bi s( 2, 4, .fian ReSaIARG fﬁé‘d{ﬂ' 14%%’% E%E?JE %6’@{’ 'BE'Q 6&8‘ e 819),
3 4h6 tlri hrﬂiéﬂlidé@@lﬁw \gau@hgmxéh th@ﬂ@@mhgmler Oﬁctaﬂ@onsZgﬁv@Ot rr?gsret hyl benfzyoyl

i phenyl phosphi ne oxi de, benzoin . ester,a conbi nation o
canphor qui no éa’HHSS@% %f”'@eGRP%%@VCEFﬂ%f’P@fAﬁé hH{};BEﬁgﬁﬁ?%a” mrerci al |y
avai | algl e méshél eydmrcehbnmntydl@dearanowﬁd exBnortsthesl 2-bearaadr 8- 819, Irgacure
1700, | rgacure 1800, gacur 1850 al| fromCi ba S IE§I alty Chem cal s) and

Luciri n THRSNGNA %‘PW"P vaexanele3mehyl-2pidanol. Zhaptapel 419t £r | abl e UV

phot oi ni tiYnarsl, Piekhktst, IBERAL, nér%?;?ﬁe%ﬂ%nd@@é feir 2959 (C' ba Specialty
Chem cals). The initiator is used the reaction 24 WD 03/ 022322

PCT/ US02/ 28614 Exainplasraf usafubtertiary ?lﬁéh%.'ﬁrmﬁ'ﬂ® teg-buiand, ded-amyl,
phot opol yrmédr%@tz'-ﬁn@th‘?f z—gBﬁtarnéﬁQta @imemyﬂzt&ﬁano@ :Qmetrfy'i QIIDBe%PéHéF 10.1 to about

2 parts by wel ght reactive nonomner. neri zation of the
react ilén rm&thmlpécl@faﬁxaa@l Qﬂﬂ@thwt%BeXaJné?l e - d'ﬁ@t%)ﬂ'@r@é@ﬁ%t%C@ﬁ@%e of heat or

visi bl e Ofmé&hglrfﬁ%ofb'aﬁél brﬂé}hgoz A?p%tgﬁ’él 2B 2- RN D-Dhe iYL NE

pol ymeri zati o at or use ernatively, initiation “can be conducted
wi t hout a neineneli Ainéthyldt-dessinal 3-methykeX-hexans), Iembtiwhd-heptanel ér Wnen a

POt o1 1t L b RS, e BLEASBAACs KU ARl Srefigponat on) of

tr: met hyI penanol, pmsthyii4aeonanol 8- mEJNBIAPO;tanolaﬂﬁemy&@ mexahel; Benlem;dlt god of 10
|

bs{2.5, oo béandld el Eheppntl, 3tbBd fotiend P gBRpyBABERERE o) ° e

pr ef er r ed 2,4dgeetbyl-2péntandli t-omshyoytiapientangl, destpyaymidpentamoyden  per meabl e

percent . ey RPRR! bR S BRI S A BB ERTE R most 18 O

pr ef er abl y:yalbpamtaﬁa 2<phabynﬂ-pr&6aw1Wetlmy@ntethybaandpama 3t4r4e total weight
of the react

conponent rlgh‘ygg §t B’Hfﬁﬂ%@ fQ%ré% tia]%%é%b ?%{Eg%e tﬂyﬁ:ﬁtggut 10 to

about 280, mdylmstopapdsl@frﬂrabihyl @«lpeutanaloah@tl@umut 50 wei ght percent. A
Brere];grn[ ed r g%mg?e alcghol o) n':|>|<th|9es rt]\gggnr m|0|$e gtrtﬁe aggyeu ste5d gl%oﬁg(s)%tr 80 wei ght
two or more alcohols according to the structure above can be used as the
diluent to make the polymer of this invention.
In certain embodiments, the preferred alcohol diluents are secondary and
25 tertiary alcohols having at least 4 carbons. The more preferred alcohol
diluents include tert-butanol, tert-amyl alcohol, 2-butanol, 2-methyl-2-pentanol,
2,3-dimethyl-2-butanol, 3-methyl-3-pentanol, 3-ethyl-3-pentanol, 3,7-dimethyl-
3-octanol.
Presently, the most preferred diluents are hexanol, heptanol, octanol,
30 nonanol, decanol, tert-butyl alcohol, 3-methyl-3-pentanol, isopropanol, t amyl
alcohol, ethyl lactate, methyl lactate, i-propyl lactate, 3,7-dimethyl-3-octanol,
dimethyl formamide, dimethyl acetamide, dimethyl propionamide, N methyl
pyrrolidinone and mixtures thereof. Additional diluents useful for this invention
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20 preferably about 5 to about 60 wei ght percent, and nost preferably about
10 to about 50 wei ght percent of the reactive conponents in the reaction
m xture. waAopnefezred range of hi gh nol ecul ar wei ght hydr eghidsoz2gsed yner is
about 1 to about 15 weight percent, nore preferably about 3 to about 15

wei ght perarerfiscloset th USat@itef G015y walvhus ifcotporated hiereli2byei ght percent. A
preferred r? ge of 25 macroner is fromabout 5 to about 50 wei ght %
pr ef er abl Yt 0M®bout 10 to about 50 wei ght % and nore preferably from

about 15 to abQanéémmdmlfént%the/Nrés@lft wtvbﬁt.drouhegmhag i§ daggsoRbrR based upon
t he total ght of all react onents, referred range of dil uent

is from atﬁ‘flﬂr ePSEiI £eBdifionpa Teﬁﬁt'y Wgy'?f’éin?m °f§'t? ?l@"tBP"’@I{%ﬁ%BI y about 0 to

about %0 véNogiPeridBlof Bk, Sundbistwdtér $BRitEe BilRING Ablude 1adReky-2 t o about 40
wei ght percent and in sgne enbodi nents, nost pref erabli between about 10

and about RSEPH!ghefw 3ﬁ?p%é@m%éﬁoh?|'e"'pﬁ%ﬂy{ﬁ?@ ghycohmettybnponents in the

total reacdthenisdpidpahst, 1 H&hAREHolRbnéliN, NedlinetsfprfbRatniié2eth
PCT/ US02/ 28614IS6PeqU| red varly?‘es“M 0qunnl ntg on te r:at ure and rgl ative
Ujr

amount s ofla¢tate, dipsyians alyeohpsiuh ether, TR eﬁ/@ﬁfqocsﬁnq!mqlﬂer Thenpri ses,
consi sts aus@&%rmtéﬁ&l@&éen&é,ﬁlahawetheapos%Hdnd}@&o‘a&gm% bi omedi cal

devi ce, ophthal mc device and contact |enses 5 the fornul ati ons shown
bel ow: 10t % GopREEaE HSInaERtENRHPONETROSERPMIiPNSWhigh Tomprisgwatraes as- 12 0 0 0
10- 80 1- 15, 13tahBal¥onsohén? 0 0 15-55 1-15, 3-15 or 5-12 0 0 0 5-90 1-15,
315 or 5. bRiEhiaUpmmohést 15, 3-15 or 5-12 10-50 15-55 1-15, 3-15 or 5-12
15-45 5-90 1- 1%) oge embadiment, he ageuntofatiusntse generst legs tan #ogb or 10- or

10-48 124 gis g oendh 5y il s 9,50, 0,19, 50
0- 70 5- 60N©ght?/6)and3mom)prze®era5|y4$t\f&£en about 10 and about 30 weight %
15  based upon the total weight of the components of the reaction mixture.
The diluent may also comprise additional components such as release
agents. Suitable release agents are water soluble and aid in lens deblocking
The polymerization initiators includes compounds such as lauryl

peroxide, benzoyl peroxide, isopropyl percarbonate, azobisisobutyronitrile,

20 and the like, that generate free radicals at moderately elevated temperatures,
and photoinitiator systems such as aromatic alpha-hydroxy ketones,
alkoxyoxybenzoins, acetophenones, acyl phosphine oxides, and a tertiary
amine plus a diketone, mixtures thereof and the like. lllustrative examples of
photoinitiators are 1-hydroxycyclohexy! phenyl ketone, 2-hydroxy-2-methyl-1-

25 phenyl-propan-1-one, bis(2,6-dimethoxybenzoyl)-2,4-4-trimethylpentyl
phosphine oxide (DMBAPO), bis(2,4,6-trimethylbenzoyl)-
phenylphosphineoxide (Irgacure 819), 2,4,6-trimethylbenzyldiphenyl
phosphine oxide, 2,4,6-trimethylbenzyoyl diphenylphosphine oxide, benzoin
methyl ester,and a combination of camphorquinone and ethyl 4-(N,N-

30 dimethylamino)benzoate. Commercially available visible light initiator
systems include Irgacure 819, Irgacure 1700, Irgacure 1800, Irgacure 1850
(all from Ciba Specialty Chemicals) and Lucirin TPO initiator (available from
BASF). Commercially available UV photoinitiators include Darocur 1173 and
Darocur 2959 (Ciba Specialty Chemicals). The initiator is used in the reaction
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CC is conpatibilizing conmponent HMAHP i s hi gh nol ecul ar wei ght hydrophilic

polymer ASCMis additional siloxane containing nononer 10 HMis

hydr ophi Iwo oaozseer SCM i s a sil oxane contai ni ng nmacr oner PCROEp2/248e4 pr esent
i nvention includes silicone hydrogel, bionedical device, ophthal m c device
and cont aahixtwee fesffdudive amoeatshoOfitiathehotbbolwﬁpmldnio:mhé fegictioh i n t he tabl e,

whi ch desch es 261 L on ran f .the ranges

li sted adeé( Yre: “bﬁ!effﬁ %%81 tdé wag%ﬁ% E)g) %@cﬂg range

conbi nat i craactaneenmcﬂﬁantmﬂlymﬁziatubﬂﬂef mewacst@ntrmm;]é b#n beé witeded ]gonpogent S,
and any additional nent s tq 100 I ght% In referre

enbodi ment!YSM% eraé’afﬁ n'g% @T?I‘Fﬁoﬁg‘ﬁ?gg %ﬂB‘Ploéé'Y\B%g’tﬁt “QQY(P@S"' . % Si GVA; about
31 w . B 8QReddepdidimgruoItaE fparthn@awmm{or ub@dl mu@maeldemhmanorbut yl

t erm nat ed p}é}r/dl met hyl si | oxane, " 24 Wt .

N, N- di met HANRE SANGHPIgH wWithepe ph%BWﬁPt% ‘WL”QJOE eﬁ%P@x?&eﬁm met hacr yat e,
" HEIVA" at}%wevbrEwwérP/a bﬁétbmtaltbfh@ngaﬂ yr@;br@féimdhﬁrﬁéwr atLeombihidAVA", about 7

. % poI yV| nyl pyrrolidone, "K-9 bal ance 25 corrprl si ng m nor
¥

Aot s. oot A2 OXyEXCIghRXYhRRANY| 'Fﬁt?“%@?ﬁ E'S(Zﬁl"ré'%h%b@ﬁr‘%%ﬂ)r%ﬂ -26 WO
03/ 022322 tl?%wmaéﬂéﬁééphmesomeommb@s thd/trreqﬂeféﬁteeqlnétﬁoa Bfe presence of

about 23% (wei ght % of nbi ned nononers and | uent bl end)
3, 7- dilfet rgﬂlweera?@ﬂ%m't'acypn Lrvemslblel lighty Thederd Ppafered I‘Sélﬂs(grﬂhﬁrdl ment the

reacti ve RREnsoARBRElIhosARRMA Il YIGH, about 23 . % PDVS

about 31 wt % abo % ethyl eneg lyco Id i neth
acryl ate, " E@mpfef%@@fa@e\m a%wmemvmalmccabmnen?s Gxygem HEMA, with the

bal ance CgitEiP@bﬁbIB%o Hént@ Bﬁspaﬁ&hﬂﬁbémﬁ)’&%n‘i’é}% RO Aot B'td'?‘t ST

pol ymeri z n I's nost pre cted he presence of
tert-anyl -2 weighl pessery, mpramnferahjyrpb@@1|5go@6cwalghtwrwntgahnd mestcent of the

et Bh, TR o el N SRS i I ™ ! S0
3, 000 M. thelr@ctlm comporsrds.r A ¢refetred rangetaf compatilsliaing wnp@lqmmﬂlent S corrprl se
:Egﬂt é \k{ (3%%%5 %a%%ﬁ.{t @@C&léfi}iﬂ)‘%ggg’ prrgfgpatbilfgbo% 98 't'é: Jt 8%b gHé m%ét W % HEMA
met hacr yl gxgfpraighyatbaut 20tto mbedttdl weiblobpersantaAgrefededbange &2w . % nono-
hydrophilic monomer is from about 5 to about 80 weight percent, more
20 preferably about 5 to about 60 weight percent, and most preferably about 10
to about 50 weight percent of the reactive components in the reaction mixture.
A preferred range of high molecular weight hydrophilic polymer is about 1 to
about 15 weight percent, more preferably about 3 to about 15 weight percent,
and most preferably about 5 to about 12 weight percent. A preferred range of
25 macromer is from about 5 to about 50 weight%, preferably from about 10 to
about 50 weight % and more preferably from about 15 to about 45 weight %.
All of the foregoing ranges are based upon the total weight of all reactive
components.
A preferred range of diluent is from about 0 to about 70 weight percent,
30 more preferably about 0 to about 50 weight percent, and still more preferably
about 0 to about 40 weight percent and in some embodiments, most
preferably between about 10 and about 30 weight percent based upon the
weight of all components in the total reaction mixture. The amount of diluent
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met hacryl oxyprop

functionalized with 8 wt

yl

t erm nat ed nono- butyl
% 3-i sopropenyl -

term nat ed pol ydi net hyl si | oxane

a, a- di net hyl benzyl isocyanate);

about 18-W0 ost22nPDVS, about 2-10 wt % acPDMS, about 27- 3cmtusvedold\, about

13-15 wt. % TRI'S, about 2-5 wt.% HEMA, and about 5-7 wt.% K 20 90 PVP; with
t he bal anaeqeicsgvariesnigpehding on teimatareodndaa@ditive weuatscof tiwmaative tiators. The
pol yneri zation is, nost preferably conducted in the presence of 25-30%

(wei ght %MRMEMSormbi ned nononers and diluent blend) a diluent conprising
3, 7-di met hyl.- 3-Thetiavemtion fuither &@ﬁpr@é&spé@%ﬁté ed% eomssts Eéﬁr};aHW@fdeaCti(}/e ;
conmponents_.co etwe about t o about 0 macr oner or me

f r(r)nr% per f 15508 PM@’Pgeﬁg ‘FP ﬁﬁhé@m'ﬁrd%fag"ﬁa cgrtaghlsnesi¥f3o g/ ol and

a, W h)ﬁdrqng{mm{w&{tmngghmma&@w pol ydi met hyl si | oxane havi ng a nmean nol ecul ar

wei ght of about

2000 g/ nol ,

about

40 to _about

0 to about &
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ng ¢pPhcasting and static casting.

SCM is a siloxane containing macromer

Thus, the present invention includes silicone hydrogel,

biomedical device, ophthalmic device and contact lenses having each of the

15

ranges. Each of the ranges listed above is prefaced by the word “about”.

composition listed in the table, which describes 261 possible compositional

The

foregoing range combinations are presented with the proviso that the listed

components, and any additional components add up to 100 weight%.

In a preferred embodiment, the reactive components comprise about

20

28 wt.% SiGMA; about 31 wt.% 800-1000 MW monomethacryloxypropy!

terminated mono-n-butyl terminated polydimethylsiloxane, “mPDMS”, about
24 wt.% N,N-dimethylacrylamide, “DMA”, about 6 wt.% 2-hydroxyethyl
methacryate, “HEMA”, about 1.5 wt% tetraethyleneglycoldimethacrylate,
“TEGDMA”, about 7 wt.% polyvinylpyrrolidone, “K-90 PVP”; with the balance

25

26

comprising minor amounts of additives and photoinitiators. The polymerization



Spi ncasting nethods are disclosed in U S. Pat. Nos. 3,408,429 and
3,660,545, and static casting nethods are disclosed in U S. Pat. Nos.

4,113, 224Wend/023207, 266. The preferred net hod for produci RgTASNL/28514 | enses
20 conprising the polynmer of this invention is by the direct nolding of the

silicone mmogefe&ablmbﬁdmdtéd mhepre'seabe ofditsbue a3ty (welgm%bstaecont rol over
t he final ape, of the h e reaction

ted |
mxture i sc H] ppomers doda]Hgm m%’nq%ﬁ aw?fﬁ%yl}ﬁ qF’?'H%n desired silicone
hydrogel, i.e. |n#@é€ind ﬁrwrﬂeerenﬁbﬁdﬂﬁaﬁtth@%ct:mc@mfaﬁer@@cmmwe i's

subjected to condi reb th oners nerize, to thereby
produce a ﬁ?@PQﬁ@M%gm %"M é? Vh”ﬁpgﬁ)g l/"H%MP‘r AUt 8 r ed
product. Tbeaoutthwso/mhwaﬁédlpddlmefhawqtér“EGDMA’t rasa@teaiww&ktge solvent to
renove the diluent and y repllace it with water, producing a

si licone WMTEHEIabRYYT - ﬁgvta(w HEP% vethélée BAlaneseRmaPTHIE Mingr@maydist e similar to

the size gpdqgiaeearti phdiSinfiatdds. e ﬂHNrﬁ'@&aﬂ@r‘n Hﬁbétcﬁreﬂéﬁéﬂl 30 article. This
nmet hod can be used to formcontact |1 enses and is further ~ described in U S

Pat. Nos. c@ndemtedinthe presmmes gbteruamyaliarw! agadilsens zompsising abaelor por at ed
herei n by Jogf& ﬁtrﬁ‘e%e&%fwar@éét%%ﬁ&%r@qﬁ&%rﬁﬁ%ls&% evel anot her

feature of the Present I nvention 1s a process for “curl ng SI I I cone hydr ogel
f or mul18t | @beut bl yeight %elot!/rm@ﬁ@ldaf weighHDY P i(legs thep abaut 5B andound that the

gel tine f , y be used to select cure 5 conditions
whi ch pro&fégaﬁﬁgé%fa f abY @g?%?g device, and specifically a contact

| ens. The gel {n ﬁ‘ﬂ'"ﬁdspl’efﬁéreﬂlalf@mmWﬂ be raa@we@gmmnempomm network is
formed, r %%Hbf 1 ’P‘i’s Wi o nﬁg}’c{n?&r%{e Bteddifn @H{du@gof SR Y G xture

approach| ng inity he reac I on m X ecomng non-fluid. The gel
poi nt occd't@\/l&talwu@we%il\ﬂn/lé\ degutedwb?% conversi on, i ndependent of reaction

cond ticonsy e 1 4 BSTRERT GefRkIBGBRY o3 BRul SRl he rate of the

reaction or a‘grven reactron A xture, the gel
time may eethsaylokypropldtemminated cane- mxwmiertmmnmd pbiydimetimypsitoxamesi r abl e

wettablllt Thus rogess of the pres |nv ntion, the reaction
mxture i é PE%I fjvﬂtrhaaawg/ §é§°pb°éﬁe"¥'" ﬂé’P? h’ﬂp%\ﬁy égcyar'?ﬁ?egyved .
wet t abi | i tapouor8- wm"/pfreﬂfmnetébbusgfmlv@tp/ea&P[iﬁswebélﬁtvaaa\m §or the resulting
device to used without a hydrophilic coating or surface treatnent

o o St S St TR S50 MEMASBRY ABOULesT # s oace. i n
advaneing %WW?M&P@B%%C@%@H@N@%Q Mindraardunt ¥p SRS efdt O

photoinitiators. The polymerization is most preferably conducted in the
presence of 25-30% (weight % of the combined monomers and diluent blend)
a diluent comprising 3,7-dimethyl-3-octanol.
In a fourth preferred embodiment, the reactive components comprise
25 between about 15 to about 40 wt.% macromer (formed from perfluoroether
having a mean molecular weight of about 1030 g/mol and a, w-hydroxypropyl-
terminated polydimethylsiloxane having a mean molecular weight of about
2000 g/mol, isophorone diisocyanate and isocyanatoethyl methacrylate);
about 40 to about 52% SiGMA, about 0 to about 5 wt% 3-
30 tris(trimethylsiloxy)silylpropyl methacrylate, “TRIS”, about 22 to about 32 wt.%
DMA, about 3 about 8 wt% K-90 PVP with the balance comprising minor
amounts of additives and photoinitiators. The polymerization is most

preferably conducted in the presence of about 15 to about 40, and preferably
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formul ation with no high nol ecul ar wei ght polynmer. Longer gel tines are
preferred as they provide inproved wettability and i ncreased processing 20
flexibiliwpo3@i322zines will vary for different silicone hydmageb/ 28614

formul ations. Cure conditions also effect gel time. For exanple the
concent r athedled alssun 29!dndksbiout #0% |(weight%tof it cormbBRed inishofBs AAd Cr ossl i nker

concentratjons decreases [ tinme., Increasi the intepsity of the

o ot oo bR Sl ARy o BT dn FOBE P HOBNS PEISPBRE | her i

pol ymer i za;tﬁé}m,,&ﬂaﬁng{ﬁ;,ng;bggﬁm_ of initiation (either by selecting a nore
efficient initiator or Irradiation source, or an initiator which absorbs

nore strongly in the selected irradiation range) will also decrease gel
time. Benmpaddsiy and diluent type and concentration also effect gel tine
in ways understood by those of skill in the art. 30 The mi nimumgel tine

may be det er mi 188 bigmedical deviggs af the inentienarapraparsd bywakipodde one of the

above facf[ff?éﬁm%%ufé?%‘q)ﬁt H%r&ﬁﬁli&ﬁél#ﬁﬂ%@@&np&@ﬂzﬂ@ccﬁﬁkﬂin@ﬁt, The m ni mum
gel time is the point above ich the resultln%g l ens is generally

wet t abl e. P oW eHEore ¢fitheifallgwingt theeoxyaen permeabiityemangindy not wettabl e.

F t . - | @ it ' i 29 WO
Og; ngggg %?Cr%oh%gg }h%&;ﬂhltc}’m&‘ﬁérﬁ@rg, fhe (f;/j%lt@eé PRSI E&nﬁbﬁéﬂté’%s

02/ 2 .an advanci ng dynamc contact angle of |ess than
about 190 @nd the dilvgnin(“(eactier mxiug )awihe honerizatior svitates and éddnavhi ch

di spl ays gyt ' Q@ﬁﬂ i ACUVUE(T)

| ens. Thug.iy ét?ﬁ)g%ﬁerlalé{bﬂl Sil{ﬁf(%rhe@g&? H\?\HA tr?g&gg%%gﬁsgﬁgeﬁtﬁg@@n&ni mum gel

poi nt as deipithedppropeate sirape b laghingraydtingt atid the like.i Atternetivedy, dlee at i on
statistic i | ahi.lit I i i usi ng visible
i ght i v aar RIS BeHac h erboig RS ARnTBa TR e P T2,
great er t lepproviate ardble. and nore preferably greater than about 40 seconds

have HECn OB NPT e G G R BRECL0, U51 9 et
vi si bl e | ipgbdyctioe of edreattrienmsegniatiudingrspiicastingnaray statio ¢astihg. r adi ati on having
2 el ene k] RS Sl bo0) BT ot e S RHoh 80,0 Preferavle
250 to ab@B60/54b, mmd stitictcablirg mathiods aendisSloseindes. PatNede UV | anps,
L oo AR nd AS8735C T o1 AP AR rodBS5 chAlTBRendtld Sur -
20 comprising the polymer of this invention is by the direct molding of the silicone
hydrogels, which is economical, and enables precise control over the final
shape of the hydrated lens. For this method, the reaction mixture is placed in
a mold having the shape of the final desired silicone hydrogel, i.e., water-
swollen polymer, and the reaction mixture is subjected to conditions whereby
25 the monomers polymerize, to thereby produce a polymer/diluent mixture in the
shape of the final desired product. Then, this polymer/diluent mixture is
treated with a solvent to remove the diluent and ultimately replace it with
water, producing a silicone hydrogel having a final size and shape which are
quite similar to the size and shape of the original molded polymer/diluent
30 article. This method can be used to form contact lenses and is further
described in U.S. Pat. Nos. 4,495,313; 4,680,336; 4,889,664; and 5,039,459,
incorporated herein by reference.
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Is included in the reaction m xture (for exanple, as a WV bl ock or

phot ochrom c¢) curing is conducting by neans other than UV irradiation (such
as by vi swblog/okizght or heat). In a preferred enbodi nent t PreTrEde/2d6i1on
source is 20 selected from UVA (about 315 - about 400 nm, UVB (about
280-about Blhnpg or visible light (about 400 -about 450 nm). In another

f d enb t t | ud W ab bi
compound, 1 5 8?@? Steerigatur & e v eseph Voo BRI IPTRATS 1 il be

useful to siitbhe hv@rogeﬁatmmatuon@tétpw\@d@énﬂah\aed wegtabilityy It kasAsdeneve the
desired m_n 5her |ntheterm"IOW|ntenS|ty means

As u
t hose bet \/f%‘é%@ﬁgﬁ‘f’ Q?' EmﬁWrc’i‘TE' ?Qf‘e B‘aﬁhﬁedf?@dé?l&e'ﬁ%‘f%?abl y between

about & mibatiorsWhizh PréGdLa weﬁbﬁle%ﬁhﬂwdlmme'vﬁ:d andspdagmangkl y nore than
about 1 mnute and preferably between about 1 and about 60 m nutes and

still mor €optast epap 99196{\9@%#§th85'61ﬁ3t1""ﬁ%a sEsstinksd RAYMRTNEWOrKs sl ow, | ow

i nt ensi ty i§rMeb Sre8MANYAYthb Q2o @f\fh@leﬂi aeﬁdm&uﬁw P}ayca tinmes and
produce og;h kﬁalem réa decms WII"II CSIW di spl %Abg.gd wet t abi | i SObV\O 03/ 022322
€

PCT/ US02/ 298ty and he reactien er@ﬁer@rhqcam'ww ff h@e@bpcg@n oqcuﬁeat aAccor di ngl y,
in sone enbagiiiBBiReldr cb§ve‘?§16ﬁ QHH%nHQnMYéaJti%h%halﬁbﬂs JpY amounts of

photoinitiator, Tgenerally % or less and preferably 0.5%or |ess. The
t enper8t urteergforapar he ured ﬁéé@t‘n(b@atﬂﬁ ofithe eate of therredction. Al kas Bemportant. As

the tenpergidy fal, ?or'd" g.a?é%%t.abw@r%ﬁmeybﬁtm% Eguﬁé dfche resulting

pol ymer decreases. eratures effecti to reduce haze include
terrperaturd@éel'mlnwur@hmnw&!omﬁa\ﬂblchdﬂ‘\parhéew@blﬂ wettapilitpn$hus inlacr eased by at

| east Ry t‘__}‘@é’l%?«%g%ﬂ% ;erQ@rﬁﬁr‘R%nh{?n "‘lhé 85 pﬁoﬁresié%ﬁre%loa%?%an X made at 25C

Thus, € cure tenperatures |nc Se greater out 25C, 10
pr ef er abl \gel tiwe ¢hai provides latpmouedzmmw mmomendrefmablymuﬁfmm y those

(t enpabat dritaoftliioh b Cong UFies EHeiseauiiv S AroBRICebIBen: s of 1ens
mat eri al sealfacd weaterent (“witimumede tieret e I?mfdrbiﬂyﬁmp:@hedng/ehabmhyris aare within

D o eloaBE T S ko I3 oI SR S Y O
must be sdbimutatentwitrond blgmrmIGMIwmlghﬁqicﬂwméf fUonger gdiéimesaedé i on m xture.
gpet Lgsfrlof her}%ggﬁ?gg rWey pnrg[/l |mprio§/e Ltablpty and mchaseccij ;l)rgggés ngand has the form
20 flexibility.
Gel times will vary for different silicone hydrogel formulations. Cure
conditions also effect gel time. For example the concentration of crosslinker
will impact gel time, increasing crosslinker concentrations decreases gel time.
Increasing the intensity of the radiation (for photopolymerization) or
25 temperature (for thermal polymerization), the efficiency of initiation (either by
selecting a more efficient initiator or irradiation source, or an initiator which
absorbs more strongly in the selected irradiation range) will also decrease gel
time. Temperature and diluent type and concentration also effect gel time in
ways understood by those of skill in the art.
30 The minimum gel time may be determined by selecting a given
formulation, varying one of the above factors and measuring the gel time and
contact angles. The minimum gel time is the point above which the resulting
lens is generally wettable. Below the minimum gel time the lens is generally
not wettable. For a contact lens “generally wettable” is a lens which displays
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20 Debl ocking After the | enses have been cured they nust be renoved from
the nold. Unfortunately, the silicone conponents used in the |ens

formul atiwooseeder the finished |enses "sticky" and diffipcaltsSot/esenel ease
fromthe lens nolds. Lenses can be debl ocked (renoved fromthe nold half

or tool sugpadvanoiggidypai@ contath abglenle3s sttdrvatidut 76 wal pasfemiblyolegani ¢
sol vent. However, in one enbodi nent of the regent invention at | east one

| ow ol ecuPad aR%‘l'tgﬁQt 05?&108%? leng whinhydigniayssa tegh gy biegkRdimead4d on ni xt ur e,

the react itghyr Bbitérthsn b ACUVBE® [Rk0 ThOE tHESH srakill iRtid &k il cured and
debl ocked in water or an aqueous sol ution comprising, consisting

essent i al |3PPERCIatAdhtERBINUM 96! RAINtasIAined hatimmayes iangetaking The 30 | ow

ol eCUlsAr ikl GRLiaBIADARMslicol BobeHMREntEAAnRGIGNY POl yITer having a structure
as defined for a g\ ecular wei g but with a nol ecul ar

wei ght such that th ¢amlmem§@@1mﬂtwﬁlmwsngkedtgbbmrama@opmlwmm extracts or

| eaches fr n |l ens rel ease
510 03 CIDESS s &N BRiAIENL IS Mttt it So0aR mbrd T, Pl Gt
i ncl ude t hueterabbsgreatertharbabaut 40 seoondsdiaverkeenfolnst tofber abl y | ess t han about
20, 000 Dal P S'F(&?ge of skill in the art will appreciate that the

ec

foregoi ng no ar wei ghts are averages, and that sone anount of materi al
havi nd0a nol ec@usingwwedydghe coridglated usirgrheahdorsizign we nctine radigonniy be suitabl e,

I ' S dS Wt hin,th fied
b ef or abl DY SRS BN Sl SRELE s ontod AR oBBGBR om vt er sl ub ¢
pol yam d](casradllaam anparticle ranlbbt}cet thaleraqm\A@t@iengthtlrE]tmange »f fiorazabbbier Fof 2and
nore pre vin i don e 0
eyl "2 o HRBSt AT Pl S e RO LR Uy b HEBSIaEns Tuscon.
AZ), pol yrtmvlmgcawbvele@h dfamjt)?ﬁﬂHd) abcbutdoacnml) Su:ta(mé pawail coh??l acrtg glmyhema

I g rol act one tone pol yvi n
ol yadBy 159 atsae gicifits U s, b Grecntt Ambs j feantdeSoens artes drsroy
ﬁi(azolj i )ne)v,appolbyr(o% brydimgwgpr qmémb“aaimmswhazeaé U\@a%sr?ﬂap E@Mb%rrdTgl nle
oxi de 0 r m de m de e |ike e | ow
m)l ecul ar %\E\Bﬁ?gﬁh}edﬁﬁ?thnd“ r?k?g Mﬁ@%@& Backounts up to about 20
. % and phetsshadrhiy) d:d?m@ﬁ@d@rﬁ@dﬂﬁ? e eibanb @tHer thadVakadibtiol(sudd % of the
r

reactl ve cog{)onents Suitabl e surfactants include non-ionic surfactants

i ncl udi ng 35EtYaYisiRle ightoR heatlo Ip dduefepsdsmbodiresny the,@adiation spErcere | ke .
Exanplogs qleleztdd Méth@ VA (about 315 — about 400 nm), UVB (about 280-about 315)

or visible light (about 400 —about 450 nm). In another preferred embodiment,
the reaction mixture includes a UV absorbing cohpound, is cured using
visible light. In many embodiments it will be useful to cure the reaction
mixture at low intensity to achieve the desired minimum gel time. As used

25  herein the term “low intensity” means those between about 0.1 mW/cm? to
about 6 mW/cm? and preferably between about 1 mW/cm? and 3 mW/cm?.
The cure time is long, generally more than about 1 minute and preferably
between about 1 and about 60 minutes and still more preferably between
about 1 and about 30 minutes This slow, low intensity cure is one way to

30 provide the desired minimum gel times and produce ophthalmic devices which
display good wettability.
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20 surfactants include TWEEN(r) (1Cl), DOE 120 (Amerchol/Uni on Carbi de and
the like. The surfactants nay be used in anmounts up to about 10,000 ppm
pr ef er abl wolatesen about 25 ppm and about 1500 ppm and noreTarset/eseabl y

bet ween about 100 and about 1200 ppm Suitable rel ease agents are | ow

mol ecul ar wei gmmtlatanebricentrum éls&éffimé g¥lltirde. pAguirdidglgein somle o I

3- nor phol i no- r opane |oI tetra rq- 2H pyr an- 4-o . cero ormal ,
oty - 4. oxnacdie B AEeTedrd v taiatyely oy RpRONE 55 BacterBialére:  anyar o- 2( 1
H) - pyrim obmmwamdoareégaha@ramatyws% o 1488l roI [ done Lenses nmade from

reacti on m xt S t hout w ecul ar, wei, er lic polymer may be
debl ol:ked i)r(1 ;ﬂ%ﬁdé\n@%@ﬂé’ﬁla&”ﬁgﬁ e FRACtian ‘a\’te is § rqdégélsooneporéanl c g

sol vents.  Suipbabhte AY tdaréfipsrature ’f ifcr@aSedisverdiabient thbwhzébphkbl € with
water. Al cohols, ethers and the like are suitable, nmore specifically

primary al'€SWNGPRNBendeceasase| lemparatraseliectiys io rafluembaze inpige  TPM DPM

met hanol , tefnparires Bt WARA%he AALL O HeleBsitikd RSN dbebabay diabie  exanpl es.
32 WD 03/ 022322 PCT/ US02/ 28614 Sui t abl e debl ocki ng tenperatures range from

about anbiaheut 2@%asempeoedtio dleas &f His sanreeqreresitithoneds et2%fd 95C, with
hi gher tenﬁﬁfsagﬁi{agﬁa Cl{?é ?é’rhﬁ’érﬁﬂ:r%’m% étﬁjo%l% S@&%ﬁ%\gﬁawa’gﬁﬁt %5%%' tation, such as

by sonication, e use ecrea ockin I mes. O her nmeans
known 1i0n tr.hefeeatily ttﬁsebetwm atmuu%ﬂmmm?s: afm/mafespremablymbsteo renove the

| enses fromthe 5~ D L uen | acenent / hydration Typically after
curing t h@&Wer ?%‘?Ptﬁ‘ﬁﬁ: G‘F‘@%qgr TP Q[ﬂ%erﬁftﬁﬁztyﬁﬁpnﬁj@orl% treated with a
sol vent t C{tén%@?é’l%ré hﬁeﬁédy‘h@ﬂttm@é fwnl%'%@ﬁ@nd Wﬁﬁ@k@ﬁ'\p@ﬁ&&@'&?@% byproducts,

and the like and hydrate th plyner to formthe hydrogel. Alternatively,
dependi ng naatefiplselastedand. Wthdﬁ@f%{&eéﬁ ithg tegshing herein. tajelmithiaithe  conponent s,

the sol venii diichb ®f b?ﬂ d&ggklﬁﬁﬂthg%r@&d&wﬁm& % d4hsy Pé“é@n&l&teoelhhanc"

met hanol , 1 sopropano PPGs ycero m xtures 15 thereof,
or a HPxt ane asfa @hetlnbﬁltm@fr(é"%@@mﬁsorgam c liquids with water, followed by

extraction il g, a@fgﬂrong%us@w%k@k@qt@ rﬁgdﬁw?rngﬂﬁo&rﬂ%ﬁp' ¢ liquid

may al so be used as a "pre-soa enses may be briefly
soaked ( ttheregactipn mbxtalt@ou'lfheaeswtlmwpelsr,nepnem@rlablswdﬂemwﬁbmhabilwmt5 and about

ia(‘)t m nut esa)nd'Hﬂésttngfd%gﬁ%grﬁoiloq&gvﬂypr a mxture of organic liquid and water.

20 Deblocking
After the lenses have been cured they must be removed from the mold.

Unfortunately, the silicone components used in the lens formulation render the
finished lenses “sticky” and difﬁ.cult to release from the lens molds. Lenses
can be deblocked (removed from the mold half or tool supporting the lens)

25 using a solvent, such as an organic solvent. However, in one embodiment of
the present invention at least one low molecular weight hydrophilic polymer is
added to the reaction mixture, the reaction mixture is formed into the desired
article, cured and deblocked in water or an aqueous solution comprising,
consisting essentially of and consisting of a small amount of surfactant. The

30 low molecular weight hydrophilic polymer can be any polymer having a
structure as defined for a high molecular weight polymer, but with a molecular
weight such that the low molecular weight hydrophilic polymer extracts or

leaches from the lens under deblocking conditions to assist in lens release
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20 the pre-soak, the lens may be further hydrated using agueous extraction
solvents. In sone enbodi nents, the preferred process uses an extraction
sol vent twatosioz23pz edom nately water, preferably greater tran/1®0%essad er,
nore preferably greater than 97% water. O her conponents may incl udes
salts 25 sfgh tiesmbkidiSuitablel raslet@ar weightshdgdeathesd task chatatsbut DPM - TPM

et hanol or,_ jsopropanol. Lenses are genera | eased_fromthe nolds into
this ext r%@&%ﬁalﬁ]mgreéﬁqﬁbﬁgﬁtgpg\,@rhqqt ééﬁpbﬁ?@m@ﬁ' hQﬁ?eriSE' ous flow of
t he extraghithart %4l arécigteanatithe fdre§siRg moldbufar WeRfes SreCaRraesconduct ed at

tenperatures from 2 to 121 C preferably from 20, bo 98 C. The process can

be conduct¥Y that spmnepaeupkef matedal haxieg ajhplecylar weioht Higher than k8 t enper at ures

in excess @lenl@¥ragestihy bé siRdtte l9bRNbEdhS theCavarbid RBledlilaPWRIghNE Pressures.
It is possible to deblock the |enses into one solution (for exanple

cont ai ni ngvigimtherspeeifisd ranag) Riateraklyn e lowanalearan walghy palimenist her (for
exanpl e t heydddtromasdtersbiie E{:ug%}des?l%cééﬁs%’d%féﬁylé’ﬁéféy%'i%’,/ 28614

al though it may al so be possi to deblock the l'enses ihto the sane

sol uti on igndinixities eyeciaad meir Mirfarabiyroly-viexipisealidose, palyribdeng th thi s
extractio t H A ' from about 30 seconds
to about 'y‘%ggyé‘,a@pzrgﬁglrgg)l(%e%l&%%ﬂa%ggﬁﬁ] g?gﬁgégg@b{t&3o m nutes. The

sel ect'®d Inngrdtians, disson,id)opelymgthacdiic aeidapolydrpeticasidmal | anount s of

additives r / Ij: ' urfactants
i ncl ude i r@%@rﬁ%}\%i éﬁ?%a%gﬂé?tgﬂ ’ ntlyscl,’a Btoﬁ%%&fga @ZP %?ﬁég'aagénogogm ne oxi des.
Speci fi ¢ spalfremaapblyaciyhe acidepolERyceeol (eatbadrable, falyitretmg2ehol ), DOE 120

(avai | abl e ' ' i cS, | .M xtures

her eof arteEReN Heb g TEleRy S Bhviy e A ETIER) p RS Bk 8 gEL o, O

wei ght % anblysooylamise; palgmdthapgyfamitiead tivelikght of hydrati on sol uti on used.

I n oneg enbodi t the lenses be hydrated using a "st.ep down" nethod,
where the ol vane P4 Medui bt ndfiapting Do e BaicheuseRlf Bp Rl s

Sui t abl e sipetp abouwn2@pwt besmipreferally &t ameasts betweenadbdue 8andtaboete2tand i n sone
15 enbodi rrer;,y S(/ﬁt Ie?.st four steps, where a percentage of the solvent is
repl aced WihOLHE LFACHR COUPPRIRe hydrogel s after hydration of the pol yners
preferably corguithisie sakactanttIndladeahsritoneGunat@hts ipdlugingbetsiicd) , nore

ngLter ggl %’qﬁgg%peg,occ}m ir?abt%%% tr?taSreg\Faln%hthe PIEGE F%r;(%m\,[\)%seorf’suﬁa%ie most preferably

20 surfactants include TWEEN® (ICI), DOE 120 (Amerchol/Union Carbide and
the like. The surfactants may be used in amounts up to about 10,000 ppm,
preferably between about 25 ppm and about 1500 ppm and more preferably
between about 100 and about 1200 ppm.

Suitable release agents are low molecular weight, and include 1-

25 methyl-4-piperidone, 3-morpholino-1,2-propanediol, tetrahydro-2H-pyran-4-ol,
glycerol formal, ethyl-4-oxo-1-piperidine carboxylate, 1,3-dimethyl-3,4,5,6-
tetrahydro-2(1H)-pyrimidinone and 1-(2-hydroxyethyl)-2-pyrrolidone

Lenses made from reaction mixtures without low molecular weight
hydrophilic polymer may be deblocked in an aqueous solution comprising at

30 least one organic solvent. Suitable organic solvents are hydrophobic, but
miscible with water. Alcohols, ethers and the like are suitable, more
specifically primary alcohols and more specifically isopropyl alcohol, DPMA,
TPM, DPM, methanol, ethanol, propanol and mixtures thereof being suitable

examples.
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20 50 wei ght percent water of the total weight of the silicone hydrogel.

Further details on the nethods of producing silicone hydrogel contact

| enses arwoodiossknsed in U S, Patents 4,495, 313; 4, 680, 33®CTA[S88R6664; and

5,039,459, which are hereby incorporated by reference. The cured

bi onedi cal deviSuitabie debRcking Semperativesitangs fidisabaut anbiatkd abdut 25

resistance, to fouling in vivo, even%{{]%ﬂ ut a coatin When t he bi onedi cal
|

devi ce i s WO GphEfRIR bepagnabout £Q5 Ctaeﬂtmﬂ%?%%efﬁﬁyesoe measur ed by
measur i ng &b@aﬁgwamkepaebiwkﬁ@ctﬁn thtion OfuchPB dyedbmicdydh, taay he wear

é’@p t
period, often referred to as " ? deposits". Lens surface deposits are
neasur ed 4G b Hepekto Jasrrass ‘iﬁéloék'}BGtt'"@ﬁ Sghemaanekowmindhe g8 uat ed aft er
30 mi nut essuen%s%eumﬁ%zﬁésmra@b%@ & t8rbiové ﬁ@en%&rﬂd?ﬁtﬁehe eval uati on
the patient 1s asked to blink several tines and enses are manual |y
"pushed" imoldsder to differentiate between deposits and back surface
trapped debris. Front and back surface deposits are graded as being
discrete (i.e. jelly burrps) or filmy. Front surface deposits give a bright
34 WO 03/ (Dikepbreplareme i reflection while back surface deposits do
not. Deposits r ebris during a
bl i nk olro a pus%ﬁlcgﬂ);élfér%%h&{h%q’eg&wrp& eqHéF&%ﬁn@l%% %ack surface
trappd® ddteaited with b splyent to remiové theTdiwedig(fasied s uareactegradgubnientsp i ve

cit octea: yBracrs BRI VReBRLSRIARMClabEr 0% RMIERGA. "W [ (Zbout e

to about anatmuedmwd(wmhebﬁ%ﬂw chzoadter2div$ ohthe eweyeis (greater than

about 25% dj,fference. e categori.es onsi der ed

clinicall f%‘?pg?]ﬁ'g?{ ':9&50E g'”B'%ﬁ){ H%‘?dr:{f%‘% N 8%‘%"5%"%”% Uﬁﬁé"‘?ent i nvention

al so di splaaryadcxnvmétaaml |sd|6rogaml Tt BPM, PEGsaPEGE) diycersl, nhidtuees S neasur ed
ens. n.saline in a clear ack background,

b |
Y1 Dt B3t or SRR O I o WorshuCh BreERG i B WSter Jolbwigh Do ol Cto
the lens (hyléxtraal‘tih meburelvv@eﬁ@r phWogif:altéaﬁné el‘lEhefo"rQém@qu& mayl th a video

caner a. back und- subt r scat
quanti t at |a\/%9 be used 3sapre Eﬂ?a? SEMR 'Eﬂ/ %é"%yel?ﬁ g'éefﬂyls(?ah‘?ﬁ of the lens,

and then ﬁl@lﬁ@@b%‘ab@ut@O'rﬂanfésdpl@lﬁﬁréb%‘Bglwe-ghlébo'u@B%ﬁG)aboW‘G@h is
arbitrari I%Bset at a haze value of 100, with no lens set as a haze val ue

of 0. Vet tBiBHies) (p the opganiq fiauid oya midwedf pEpanifdiauishand watgrgAlelor DA

20 the pre-soak, the lens may be further hydrated using aqueous extraction

solvents.

In some embodiments, the preferred process uses an extraction
solvent that is predominately water, preferably greater than 90% water, more
preferably greater than 97% water. Other components may includes salts

25 such as sodium chloride, sodium borate boric acid, DPM, TPM, ethanol or
isopropanol. Lenses are generally released from the molds into this
extraction solvent, optionally with stirring or a continuous flow of the extraction
solvent over the lenses. This process can be conducted at temperatures from
2 to 121°C, preferably from 20 to 98 °C. The process can be conducted at

30 elevated pressures, particularly when using temperatures in excess of 100°C,
but is more typically conducted at ambient pressures. It is possible to deblock
the lenses into one solution (for example containing some release aid) and

then transfer them into another (for example the final packing solution),
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typically with borate buffered saline, using a WI hel ny bal ance at 23C. The
20 wetting force between the lens surface and borate buffered saline is
measur ed weioag2m22V | hel my m crobal ance whil e the sanpl e | chdisog28614mer sed
into or pulled out of the saline. The follow ng equation is used F =

2ypcosO oralfiodglt Rmdyrlsy/ e 8§S|Mé1ﬁf@eﬁo¢léthb|1@15\é§ﬁﬁtbﬂga§a?ﬁ@§oluu'on s the
surface tension of thear%g e I| 5 fs the@%rlmet)&s of the sanple at
the meni sdb¥NgEhey pee Racka tr%ﬁ{a]e tof leggssuith Yis XHGCHYht act angl es are
obt ai ned fsroﬁ}&wﬁnﬁy'bérﬁoﬁdw% fd?ga EafRAIJf B about 80 $aésridedo @epitact angl e and
recedi ng cont act angi Advanci ng contact angle i_s obtained fromthe

portion ofdayRePraiaratily getwesn@bruth angabeut3Qemisgias dheselestaski ng i mrer sed

into the myfa%ohlsaumenmmydo%ﬁ@halﬂcdn%}%%%nm‘u RAGUNS SNRRAAtIVes Qlch ar e measur ed
and the val'ues reported herein. However, DCA is not always a good predictor

of wet t abidsiguyfasiantsand/orTaieape aidse Syitallasurastantsdreydaiaghde neteak-up time
(PLTF-NI Btrgﬁnc bﬁﬁéﬁ&ts%d‘@s%é}@é’é}’% Afmih l&%sz%@%&f ic @Bﬁéé{éﬁsOf in vivo or

e
"clinical” lens wettability. The PLTF-NIBUT Is neasured using a slit |anp

and a ci r diglude TWE&"!;%@V@"@@QW@M@‘BK@P' nRREM28dpvailaplefigm /niast t he
tearfilm (d%ﬁEdeL PT&%%QQH&h léé?l)]los% hﬁuﬁ(wr?&eth@ %ﬁ R SR hl?aﬁ eye Ope”' ng

after a blin id the app ance o rst spot wt the tear
film dA tthe dddedtin ngﬂatsebeMe@ anut Qdt1 weigkt% gnql ewt@é/dbasednmm NI BUT. The

PLTF- NI BUL, We@ﬁ‘?ﬂ{ﬁ%téﬂ -BlutdL GSegf ter the lenses were placed on eye and

after one nmeasurenents were taken at each tine |nterval and
wer e aver aged imore embodigwei thg.leres rPayTbe NyBaRdwsing® sdep dowwn  bot h eyes,

begi nni ng t ' . t nt i s nmeasured
dsi'ng t he e ierb ol R ¥el-BEth 485 b ta'?*é?qfﬁ&?mé%%?m y gaze
posi ti on. Sllitableusép dpwih peicesseschayerdt leastifwg, baleapithteecdnd inhsenieens upwar ds

U100 51 NS O RPUB RSB B B oV 1

unaccept abkplacedeitewajer. 2 (noderate, but acceptable 15 novenent), 3

g?ﬁts:]??: crgxfnﬁﬁ%éﬂ'ggrﬂé gﬁr%g‘%]%@g%aatcce abI gggéfepqg%égw esent invention
di spl ay nmagwiprisefabadt 1oetasaboab@a|We@at pé&rsent vmteif encd byefa%bmuabout 30 and
ﬁ/ggﬂf ugoi @%Iﬁgggag%%g) {ggigﬁéﬁ?%géq H@{er be \pneoestl%l?eorgtt)Iy a%ou 515 lf)tut 70 psi.
20 50 weight percent water of the total weight of the silicone hydrogel. Further
details on the methods of producing silicone hydrogel contact lenses are
disclosed in U.S. Patents 4,495,313, 4,680,336; 4,889,664, and 5,039,459,
which are hereby incorporated by reference.
The cured biomedical device of the present invention displays excellent
25 resistance to fouling in vivo, even without a coating. When the biomedical
device is an ophthalmic device, resistance to biofouling may be measured by
measuring the amount of surface deposits on the lens during the wear period,
often referred to as “lipid deposits”.
Lens surface deposits are measured as follows: Lenses were put on
30 human eyes and evaluated after 30 minutes and one week of wear using a slit
lamp. During the evaluation the patient is asked to blink several times and the
lenses are manually “pushed” in order to differentiate between deposits and
back surface trapped debris. Front and back surface deposits are graded as

being discrete (i.e. jelly bumps) or filmy. Front surface deposits give a bright
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20 crosshead of a constant rate of novenent type tensile testing nmachine
equi pped with a load cell that is lowered to the initial gauge height. A
sui t abl e woast213g2 machi ne i ncl udes an I nstron nodel 1122. pATdmg2/kssne shaped
sanple having a 0.522 inch length, 0.276 inch "ear” width and 0.213 inch

"neck" w déflectibf Wrmacrbedk bmgcetd@ogmsi ¢ neth Deplositg ateadifferentated frsimant rat e of
strai n of i e len t.lc of the

2 n/ n. il it breaks. The initial
sanpl e (LcBacg §%ﬁﬁ5"f’@q é*?&('ﬁ dueipg B%E%{kor(if’ﬁ'srhi‘%t%agﬁ? gapo e speci mens
of each conpasihicofedatk sifpRUrRIHead Wdblid KilEreaTaRustill STHecRPobRPareTeNsi | e
nodul us is rreasured at the initial linear portion of the stress/straln

curve. Theéradad i "‘Ieeﬁ?é%%onﬁﬁgﬁé‘?%ﬂp%th?meécqn fithe leng\Pef8ee Dk val ues 30
bet wees abgith BQfRBEG RGN <3£B?)ulp¢%') eéhghﬁ(%b@utm ta,eébo@ysw)annwta%bggr aphi c

met hod. Lenses are 05|t|oned on the Sensor then coveréd on the upper side

with a nedife uaptlS%rnmodanie Gaé’o\étxﬁ/s&a‘?‘a’t@ﬁ"@ﬁ’i‘ﬁssﬁr@rﬁe(gtﬁ‘atq{umf| ed 2.1 %

02. The oxygeabddiabod! i HPE itfdhéRiedenhédh IRtatddrifB aselrfiersd N9 a
pol ar ogr aphi ¢ oxygen ‘'sensor consisting of a 4 nmdi aneter gold cathode and

36 WO 03/ Glinigally siarvfieamb2/ 28614 a silver ring anode The reference val ues
are those measyghed RfhafRitdelictabt f]}‘ue% %@Rh@nﬁ‘dﬁrﬁlﬁ&&skl‘%gb hiad ng this

met hod. Bal afilcon A |l enses avai rom Baus give a
measurl@nergoodiweligpilitxandmoddus.er. Etafilcon | enses give a neasurenent of

20 1.0, 25 barr efiazh d BBALGES By blichf 66 EShath S8 i FIBM L BGRl POl yTEr X o

X cm Hg) . me was neasu t he fo ow ng net ho e phot o-
pol ymer | za blaek backgraund, iaminating frorrdzelwmhafberspmt lamamangﬂﬂaorret er

i d t d ture-
cant Lo 1 eas dpfnBBi BHG 0P ARCEBRARY a0 MMLGL of MBI FolabBiber ol at o and
a éo r adi atithcanvided cameya. SHed Bankgmuf\mlgmdtrmtednseattmedimmégé vas . Thed .

|at|0n or | naj es t a vacure r ar e | ea w
o Ee° et Rafiveif Bkt By itborB iR o eihe sran D Fu B e tne Bhe g o s 2. pl ot o
in the rhn@mrﬁparéuaoa - DQuigptér GBI THI L Eies®, WiticH isldrbitragSefatd20 nm (20 nm

FVWHM) ass filt sinmulates the light emtted froma TLO3 bul b.
The 15 m'?@%gl"? ecﬂ“ﬁh VY‘Q\B? PSRt a$R 48k éﬂuﬁpg{}he surface of the quartz

wi ndow wi th awétiabmm&nﬁ@é&u%ﬁﬁmeammgq%bmhbﬁw@or Bch2 MV cn2 with an
iris. The erature was controlled at 45 1C. After approximately 1 nL

of the de tYFQ@%lnEé’ﬂthr%éﬁel Rufferadgalipe. Wsng %V\Q@GH"HP?IP'P\@ MARE- ghate of the
rheongiger ,wdifily force between the lens surface and borate buffered saline is

measured using a Wilhelmy microbalance while the sample is being

immersed into or pulled out of the saline. The following equation is used

F = 2ypcoso or  6=cos(F/2yp)

25 where F is the wetting force, y is the surface tension of the probe liquid,
p is the perimeter of the sample at the meniscus and 6 is the contact angle.
Typically, two contact angles are obtained from a dynamic wetting experiment
— advancing contact angle and receding contact angle. Advancing contact
angle is obtained from the portion of the wetting experiment where the sample

30 is being immersed into the probe liquid. At least 4 lenses of each composition
are measured and the values reported herein.

However, DCA is not always a good predictor of wettability on eye.
The pre-lens tear film non-invasive break-up time (PLTF-NIBUT) is one
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25 mm di anet er upper plate was |owered to 0.500 0.001 nmm above the 20

| oner plate, where it was held until after the reaction reached the gel
point. TWwe wampke was allowed to reach thermal equili bri ;em{vsé2/asenut es,
determ ned by the |leveling-off of the steady shear viscosity) before the

| anp shut tregasi@s of aawa&ﬁ“armbaﬂ“hewsmanémm rRg PO TFIUBUNYs irfdasutedme whil e t he

sanpl e was , reachin rm,al 1 br| the | e chanber .was purged
W th i tr 31509 S ATED 870 8 GTaE" HOaHOL BERCOBR T PSP EAEMTh t he

rheonet er of e feBHMHIKYeleNMPEIrEERIPILEE THeltihd elapsel béthgeh tided@ appl i ed
dynam c stress (fast ogscillation node), where tine se%ents of less than a

conpl et e GpENBIALEa biRljane theappearasce of Kie st dark spet withen thgeared

pr ogr aBRRHMA ohith€font sUMRcE @R 'ebRtact IBAS rsubaéraéd bbPLdrOuEUT, SitRar  nodul us
(G), loss modulus (G'), and viscosity 3 *), as a function of exposure

tinme. As tHdFrNRUT was me@ée@eé@-mﬁ@te&m AR eI AR om < a0
0.1 WPa, acheieRbinélyloel o kARG Hef (s WBre RARN ot BRERIMY 8PS than 1.

For neasurenents nmade herein the gel tine 1s th time at which tan 6
equal s 1 er@mgweeﬂnteenﬁfem The-J-TF- NABUFN@Stmﬂqused 9 03/ 022322

PCT/ US02/ %%Wéyest B@%mﬁn qﬁgﬁ e'%?'nd(tﬁgr?fﬁe' ,gﬁggéer the gel point), the

restriction on the ate s renoved so t the gap between the
upper 18nd | oweMomeeestsmasumamﬁg@ e “pugh uRidest ihemnationts eyeisx shri nks

during cur ‘?e in ﬁwegn'rﬂargﬁ?feopés%ﬁ]atﬁ% SRRl ALt 96 ée&ﬁe%%éﬁ%ﬁp &fi T1ed above

have a certain érent’ test error ccordingly, results
reported Hee tens upmardsaasingthedewerdide Thegesibtanke vbthedemsstoupwand nuneri cal

ranges basaskeitid IfoeP LR b8l BLobing PRI pANlAG shagly L order Lo

illustrate e 1 nv exa es are |nc uded. These
exanpl es dexaessive ] unaccepteblemavement), 2Tmeglemtes bubacrteptatiley t o suggest a 10

nmet ho ractl | t he ,inventi Those V\A ed e In cantact | enses
Mgl | Bdaptiar e arRy 4  HaRTL P A RAEEE oy Ref s ' ¢ he
|nvent|on(mshﬁmnt&unad:dup&ablmhadenare deened to be Wlthi n the scope of

this invention Th 15 Th fol{ dngl abbrde tI % té’OSed in the
exanpl es bel ow. %IP@%\S? 0058% {vgpligq display modull Pat 18t a

2- et hyl - &sthépe%’ry&)e[t@eériaBolﬂ 3B-dreitabaoed M psi; and more preferably
N i et ARy At 0 SR iy BERGILKF By iing the
20 crosshead of a constant rate of movement type tensile testing machine
equipped with a load cell that is lowered to the initial gauge height. A suitable
testing machine includes an Instron model 1122. A dog-bone shaped sample
having a 0.522 inch length, 0.276 inch “ear” width and 0.213 inch “neck” width
is loaded into the grips and elongated at a constant rate of strain of 2 in/min.
25 until it breaks. The initial gauge length of the sample (Lo) and sample length
at break (Lf) are measured. Twelve specimens of each composition are
measured and the average is reported. Tensile modulus is measured at the
initial linear portion of the stress/strain curve.
The contact lenses prepared by this invention have O, Dk values
30 between about 40 and about 300 barrer, determined by the polarographic
method. Lenses are positioned on the sensor then covered on the upper side
with a mesh support. The lens is exposed to an atmosphere of humified 2.1%
0.. The oxygen that diffuses through the lens is measured using a

polarographic oxygen sensor consisting of a 4 mm diameter gold cathode and
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20 nPDMS 800- 1000 MW NO mononet hacryl oxypropyl term nated nono- n-butyl
term nat ed pol ydi net hyl si | oxane Nor bl oc

2- (2' - hydwoxopw223pet hacr yl yl oxyet hyl phenyl ) - 2H benzot ri azolPe T/IO®R/28860 1: 1
(wgt) blend of 1-hydroxycycl ohexyl phenyl ketone and

bi s( 2, 6- digEilVePHYPERFdRY The Zeférehck Valliek Ryé #RBE Yiea2hasid ne 25 oxi de PVP
pol y(N-vinyl pyrroli done? (K val ue 90), Bl ue HENVA bgﬁaﬂiﬂ%%%‘ {Gon product of

Reacti ve HBloqunerciafyayiiohle cantagt lenses daingithys methnd- NS§:t . no.

5, 944, 853 d\Btabie aBrORAUschlschifb gt dRBasurémehiEidppto3 79%apap! MPDVE- CH
nmono- ( 3- met hacryl oxy- 2- hydr oxypropyl OXé) propyl term nated, - but yl

t er ni nat ecEtpHFYHleRBeSYIvE Al BasHEeRAkof 2039 25 Prreri] Parrers Ay g%@nﬁ ycol

di met hacr ydrahe 'Ernfzﬁg}ﬁb dtdofinheraneeimggl di methacrylate 38 WO 03/022322
PCT/ US02/ 28%14)( TRI'S 3- rredtohacr yl oxyp?gééﬁl tris(trinmethylsiloxy)silane MPD
®

3- net hacr yl oxy e pypewasimaasired Heing theotedewing mahed. The photo-
2 ot h P A e
oL AT MRREARSH RicR b LB DA PRSI Sldsaneon ARBEMRr

bi s- 3- et ryl oxy-2- roxypropyl oxyprop polydr e
TRI S- HEMA eguippedwitiva ghatoeyentaecassenyawhigh goasisteighartemngtatyret hacryl ate THE

351 sopy opay o gL F HL AR BER s b AR OB TEE PR 40t ate 0ar 810
2, 4, 6-10r i rradintioheeiiverydsystesn ghuiphed pith adapdpass filter oliph cadiatidne Exanpl es
oS0t L dToEATHAEE o3 adle 0 b AR an A 0
Tabl e 1 waoeputencedtrolageshuiter, washdediveneditotheoquartziglatagn fher at | east about 3
hours at 3RGmHL U A B Cldnt BOMBO 1B ReMRESaHo 3 tirhm FIfHES 2t Ve
bandpass filter, which simulates the light emitted from a TLO3 bulb. The
15 intensity of the radiation, measured at the surface of the quartz window with
an IL1400A radiometer, was controlled to £ 0.02 mW/cm2 with an iris. The
temperature was controlled at 45 £ 0.1°C. After approximately 1 mL of the de-
gassed reactive mixture was placed on the lower plate of the rheometer, the
25 mm diameter upper plate was lowered to 0.500 £ 0.001 mm above the
20 lower plate, where it was held until after the reaction reached the gel point.
The sample was allowed to reach thermal equilibrium (~4 minutes, determined
by the leveling-off of the steady shear viscosity) before the lamp shutter was
opened and the reaction begun. During this time while the sample was
reaching thermal equilibrium, the sample chamber was purged with nitrogen
25 gas at a rate of 400 sccm. During the reaction the rheometer continuously
monitored the strain resulting from an applied dynamic stress (fast oscillation
mode), where time segments of less than a complete cycle were used to
calculate the strain at the applied programmable stress. The computer
calculated the dynamic shear modulus (G’), loss modulus (G”), and viscosity
30 (v*), as a function of exposure time. As the reaction proceeded the shear
modulus increased from <1 Pa to >0.1 MPa, and tan é (=G"/G’) dropped from
near infinity to less than 1. For measurements made herein the gel time is the

time at which tan & equals 1 (the crossover point when G’=G"). At the time
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wei ght percent of all reactive conponents and the diluent is weight percent
of reaction mxture. The reaction m xture was placed into thernoplastic
contact Wwens/mskzis (nmade from Topas(r) copol yners of et hplcansoaesdi4

nor bornene obtained from Ti cona Polynmers), and irradiated using Philips TL
20W 03T 2%hét Gratesessto0iRd (Shottly aiteCtteogel pbinti th%(}eﬁﬂrlnuﬁresnfﬂ%up]sbe mol ds wer e

opened and lenses were extr ted a,50: 50 t|on of | PA and
H20, and Fﬂﬁaw\?& rpﬁloivgisalt BQ&ﬁﬁ%F'}ﬁ ERFEF%BP)' atfﬁc%urs to renove
resi dual cahiahg@a&tw@aamﬁaﬁ@nema@@dmk@a@nmmel zed H20 for about 30

m nutes, then librated in bora buffered saline for at | east about 24
oo s Cand 56"l bapBareciatab et Sbp e (Hts SpeLetHhoVE NG ARSI 1 o

resul tisng dn%lﬁ@%flnﬂél%nﬂ&v\@rrbﬁ A‘F@lahﬁn y, ré&nél?e ctdPReterm aPEHokig02/ 28614
Table 1 7 8 9 10 EX 34 28 30 28.6 28 31 32 29

39.4 20 ede ipkgn €$<9b§°'l#eﬂ9'mpeis ﬁufintrmeﬂ@'?a@e? bapgghupan the17 24.5 23.5 20 20

24 16437pr8é|’3|oh/8%5;?e1=n&2ar(ie§1 31 343129.8150 IRRS000 000 0 0 15
0 HEMA 6 980 Norbloc 220202221900 CG

11850 0.98 1 ilrogrdfrPI!lU%raie thegnverticpipe @llgwmgpxempieszﬁre icluded. 5 1.9 0 2

TrEGDMVA 0 ﬁe@e@xgmglegogﬁotﬂmlt%é‘ﬁwbﬁ% OI'I'Q% é?e@né%n@oﬂy@o Qué;;eg taMPDMVB-OH 0 0
3.6 000 Dar ocur 73°D30 9% 23 26 17 23 23

29 32198 1rvettzt7d Oﬁpr@swm e lmmngm é'eos%krwvla@g@@@m c3otagtlengeds Modul us 68
78 112 61 Bofi 200tREr &)%cféﬁieyrﬁay find other methods of practicing the invention.

However, those methods are deemed to be within the scope of this invention.

EXAMPLES
15 The following abbreviations are used in the examples below:
SiGMA 2-propenoic acid, 2-methyl-2-hydroxy-3-[3-[1,3,3,3-tetramethyl-
1-[trimethylsilyl)oxy]disiloxanyl]propoxy]propyl ester
DMA N,N-dimethylacrylamide
HEMA 2-hydroxyethyl methacrylate
20 mPDMS 800-1000 MW (M,)) monomethacryloxypropy! terminated mono-
n-butyl terminated polydimethylsiloxane
Norbloc 2-(2’-hydroxy-5-methacrylyloxyethylphenyl)-2H-benzotriazole
CGI 1850  1:1 (wgt) blend of 1-hydroxycyclohexyl phenyl ketone and
bis(2,6-dimethoxybenzoyl)-2,4-4-trimethylpentyl phosphine
25 oxide
PVP poly(N-vinyl pyrrolidone) (K value 90)
Blue HEMA the reaction product of Reactive Blue 4 and HEMA, as described
in Example 4 of U.S. Pat. no. 5,944,853
IPA isopropyl alcohol
30 D3O 3,7-dimethyl-3-octanol
mPDMS-OH mono-(3-methacryloxy-2-hydroxypropyloxy)propyl terminated,
mono-butyl terminated polydimethylsiloxane (MW 1100)
TEGDMA  tetraethyleneglycol dimethacrylate
TrEGDMA triethyleneglycol dimethacrylate
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(psi) % Elongation 301 250 147 294 281 308 245 258 364 283 DCA 62 55 58 64
72 65 61 55 92 72 (advancing) Dk 103 111 101 131 110 132 106 140 64 76
(edge corweawmer32d. Equilibriumwater content 2. Dynani c ®eomtisor2sngl e,
measured wi th physiol ogical borate-buffered saline wusing a WI hel ny

bal ance. 5rRIS O(yges-npahmbky,jrb;yyltne(igaemqrsn@ql)gﬁnei n Barrers. The results
of Exanpl é 10 sh w tBat the reaction )iéure conponents and their
anmount s nj\j e vari W&?‘XW%W'&"*“W???”&V igilgXanelr ovi di ng uncoat ed | enses

havi ng an pzrel I ent 3étAae onprBWﬂﬂQ(f&hrﬁéﬂhgl%ﬁ)ct»@ﬁ)rﬁQﬂﬁWsllﬁfe an vvettflbl i EK t
e 100 |g OTorma | ens a

The cont act an ‘ﬁk%’

woul d be ASAR §I I yb 'E‘&Blaéry'%{n? hwomwyﬁ&%e | oner than desired to
provi dg a mechani capg d,ﬁ@hﬁ@,bk@,@ Exanple 9 contained the | onest
concentration of Si . Because the Si GVA 40 WD 03/022322

PCT/ US02/ 2T8:§§445Méd2't§fé’éﬁthy'éﬂﬁi‘d’éﬁ‘y' medacpiate coul d be added to the

formul ati (mM@nd sti Het%\éﬂg%rﬂatgorrpatl ble reaction m xture. Thus, these
exanpl es show t hat is effective in conpatibilizing PVP and that when

suf fici entTHif GVA ant@trapygrofran present | enses with desirable wettability and
ot her rrechmc:gl 5 @E@B@qfahﬁﬁorﬁé‘rﬂ é’&)l%ﬂ@n%a?QOUt any form of surface

nodi fi cation. 11 Lenses having the fornulation of Exanple 1 were
remadd0 WiT'EMn'out iSopronenyl- &Hélm&thﬁhgizb'ylsoqmatmcham cal properties are
reported ijp Tabl e 2|,S0 I:bgqugétg These | enses were clinically eval uated
using A (r) 2 | Sne as controls. The test |enses were worn in one eye
and an ACBGIRTY 2 | 2db-timethyleenzydiphehy phoaphing akideal eye. The | enses were
worn by 6 patients in a daily wear node (nightly renoval) for a period of
one week. At one week the PLTF-NBUT was 3.6 (3.0) seconds conpared to 5.8
(2.5) seconds ﬂ'brou;gﬁowt(thNEE(ampleB intensityss measufadarsingsan flLatdd0deposi ti on was

gr aded -no 50%,0f the test | enses and 100% for the control
Iense§5 Tﬁgdlgﬁu\;g %ﬁr\g ah RRLOAGLensBE

Examples 1-10

The reaction components and diluent (D30) listed in Table 1 were

mixed together with stirring or rolling for at least about 3 hours at 23°C, until

20 all components were dissolved. The reactive components are reported as
weight percent of all reactive components and the diluent is weight percent of
reaction mixture. The reaction mixture was placed into thermoplastic contact
lens molds (made from Topas® copolymers of ethylene and norbornene
obtained from Ticona Polymers), and irradiated using Philips TL 20W/03T

25 fluorescent bulbs at 45°C for about 20 minutes N,. The molds were opened
and lenses were extracted into a 50:50 (wt) solution of IPA and H,0, and
soaked in IPA at ambient temperature for about 15 hours to remove residual
diluent and monomers, placed into deionized H,O for about 30 minutes, then
equilibrated in borate buffered saline for at least about 24 hours and

30 autoclaved at 122°C for 30 minutes. The properties of the resulting lenses

are shown in Table 1.
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was acceptable for both test and control

| enses.

was repeated except that the cure intensity was reduced

mechani cawopsopsei es are reported in Table 2, bel ow

Exampl e 12 20 Exanple 11

to 1.0 MV cnR2. The

Thesa/usonssss4 wer e

clinically evaluated using ACOWUE(r) 2 lenses as controls. The test |enses
were worn by 15 patients in a dallyabbar node (nightly renoval), in one
eye for arperod—efrone—ypeek—manrd—an—ACKVIEH) Vgl erskzvva 9”‘: werf in the
contral at eye. A, one t hg LTI—- NI B v s § (177) e(,onds
conpar ed ?é\xaﬁ#q (2 F%‘ seg gnqu{m N JELJ HT ensas T1¢= f 1ant surface
deposi t i ofCuAR: nradpd nohe tol slight for alll nf tha patients fon both test
and cont rioBiGMAses. [28e @Qene%ﬁ&%&ca dépt) 38| ¢ 2Bor| 39t h20esPB8and control
| enses. 30PVRKKS0)2 . # 1141 121 9 88 36736 | 6Mod®.ls | BpsilY 68 74 87 41
WO 03/ 02232APCT/ US028Z286124 R46Hq&3iDn260128152223 16@A| 82 72256 Dk 103
127 102 |(4RBMS |y tjIB¢ nedRanj@al |@opeBli eS4f 0B1EX29@8 €451, 011 |and 12 are
consi stentTRISsul ts fl@r nuDti pl@ ryrs of Ot heOsam® nwtderi a5 Howeyer, the
clinical |HEMWA ts fole Exaepl es6.11 [(uncosisr 0Bl ed 5.9 nt gnsiipy) |and 12
(low, contnebloed 5 ¢ere [ptenspty) 2ap el gubsbantpal [y gli fherept. | The on eye
wet t abi | i fgcpigsy one@.ogwek oOf1 pedrf T of 1EXQRPI ¢ 111 [({neasyr edgby | PLTF- NI BUT)
was wor sel fg@gbnvane [AGIVIER(T)[ Zobenses| (3 61V. |3.8) 1@d| fal T ot he | enses had
nore t hanREGBMA SUY0f aCFoUeEpas! LI[QNS. [ ghe [ pXanpl € (B2 T epsesg(Tontrol | ed,
low i nt enSBILI HEMA) [0S Phavedy ST gy T tgntiy Tgrovegd o IQeyeovaLtabi lity,
whi ch was- 1B 'S-GiHi)Oj‘J pEttera{ gamy ACUNUE(H) 2ot eees 12 B %.9) and no
surface d ISt tonsT Aot ST How~—conRt ol tedcuresproytdes an
uncoat ed Iﬁ%%uﬁavi ngoon- 39/e \79etta(t9| i 19 WthCh Ps aso 9038 as;?1 amnd in sone
cases better—than—convenitonat—hydroget—enses—i5—Exafples—33417 Reaction
1 Aoceri had Un Tahl A 2 AanA icAnt A1 Nt b | dvw Al N
m Xt ures \ab 6/°I L>AYA" ] T I23IMU26 ™ \3III. A? UL Ilzgl A4 2\JI 2I8\J 17 27
Properties

%EWC' 36 (33 |39 |40 |36 (37 |39 |25 |48 |29

Modulus 68 |78 112 | 61 67 |50 (66 |92 |43 |173

(psi)

% Elongation | 301 | 250 | 147 | 294 | 281 | 308 [ 245 | 258 | 364 | 283

DCA? 62 |55 |58 |64 |72 {65 |61 |55 |92 (72

(advancing)

Dk’ 103 | 111 | 101 | 131 (110 132|106 | 140 (64 |76

(edge

corrected)

1. Equilibrium water content

2. Dynamic contact angle, measured with physiological borate-buffered saline

using a Wilhelmy balance.

5 3. Oxygen permeability, edge corrected, in Barrers.
The results of Examples 1-10 show that the reaction mixture
components and their amounts may be varied substantially, while still
providing uncoated lenses having an excellent balance of mechanical
10  properties and wettability. The contact angle (DCA) of Example 9 may be too

high to form a lens that would be clinically wettable, and the modulus may be

lower than desired to provide a mechanically robust lens. Example 9
contained the lowest concentration of SiIGMA (20%). Because the SiGMA
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conpati bilizing conmponent (in these Exanples SiGVA) were m xed with
constant stirring at roomtenperature for 16 hours. Even after 16 hours
each of wbe3tzzmeri on m xtures renai ned cl oudy and sone cecraisnzzke14
precipitates. 20 Accordingly, these reaction m xtures could not be used to

produce | emgaseen ré’@lhxle@l RsErVPcolld Béladdiedl@ the fortumivaidndedl SiGVA 0 0 0 10
20 PVP K90 13%12 10 8.0 8.0 37 37 30.8 35 28

TRI'S 14 14794 af‘?"?&"b'ﬁléﬁﬁﬁt'?ﬂ "%“597 ‘%? B‘e@eﬁxamleélsggﬁdhﬁ 000 CG 1850

0000 OS@ﬁm%ffécﬁl/e]mQ:oﬂ}S%Bblﬁqug BvP anBrtEﬁW%rDslﬁf&eﬂ SiGMA aid HEMA O 0 O
0 0 42 W) 03/022322 PCT/ US02/ 28614 nPDVS-OH 0 0 Darocur 1173 1.0

1.0 0.83 T\ areprepat lepses with @f"@b‘e?fﬁﬁaﬁ%{rﬂ%@hqfs“t??h% 15 show t hat

reacti gn IprgpaHie@Scal béRidde AthoGOIMAbIROF bFrfdte medm@tisA! (Si GVA or nPDVS- OH)
are inconpatible, and not suitabl'e for nmaking contact |enses. Exanples 16

and 17 show that 5 concentrations of conpatibilizing conponent |ess than

about 20 vwsig{pi@afre insufficient to conpatibilize signifincant ampunts of
hi gh nol ecur ar vvel ght PVP. However, conparing Exanple 17 to Exanple 9,

| esser anmpunt s Lensas hayingihe &ermulatione Exampler! wereismsde. withedn be i ncl uded
o7 1%bh o SAARGTMER) AR bR g0 SHASEIpTqifer) 1 S0t o
in a g]lOas delgw| TIQ@e lensss. wexg diniealiy @ﬁwmusle@mwté&(@ 2renbestas

controls. The test lenses were worn in one eye and an ACUVUE®2 lens was

worn on the contralateral eye. The lenses were worn by 6 patients in a daily

wear mode (nightly removal) for a period of one week. At one week the

PLTF-NIBUT was 3.6 (£3.0) seconds compared to 5.8 (+2.5) seconds for

15 ACUVUE® 2 lenses. The front surface deposition was graded none to slight
for 50% of the test lenses and 100% for the control lenses. The movement

was acceptable for both test and control lenses.

Example 12
20 Example 11 was repeated except that the cure intensity was reduced

to 1.0 mW/cm?. The mechanical properties are reported in Table 2, below.
These lenses were clinically evaluated using ACUVUE® 2 lenses as controls.
The test lenses were worn by 15 patients in a daily wear mode (nightly
removal), in one eye for a period of one week and an ACUVUE® 2 lens was

25 worn in the contralateral eye. At one week the PLTF-NIBUT was 8.2 (+1.7)
seconds compared to 6.9 (£1.5) seconds for ACUVUE® 2 lenses. The front
surface deposition was graded none to slight for all of the patients for both
test and control lenses. The movement was acceptable for both test and

control lenses.

30 Table 2
Ex.# 1 11 12
%EWC 36 36 36
Modulus (psi) 68 74 87
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about 20
15 (K90)

to 23 Cwith a magnetic stir bar, a solution of 12 parts (w) PVP
and 60 parts DVA was added dropwi se until the solution remained

cl oudy afwero3®2msenutes of stirring. The mass of the added POVAISBYES64 end

was determined in granms and reported as the "nononer conpatibility index".
Thi s test| wasng@ematied ugomg SI[GVA GEB. 19), MBB(Ex.|20), MPD (Ex. 21),
acPDIVS, n=10 (IEx. 22) acPDMS where n=20 (Ex. 2B), iSi GVA-3Me 20 (Ex.
24) and TR SPHGECP2 (Ex.6225) as test’ silitone $nonefs in place of TR'S.
Table 4 BX #gEst sfiicqggg- NONOMER P - conpal ning nonomner
conpatibillity index | 18 SIGVA 1.8 3:1 19 TRIS 0.07 0O 20 MBMO0.09 3:0
21 MPD 0.05 2:0 22 1.9 11:2 acPDVs (n=10)* 43 WD 03/022322 PCT/ US02/ 28614
23 1 21:2 acP Bﬁ%:g@* ‘O | - 2 . TRI S2- HOEOP2
26 0.64 112 APBRY AT Beofeod profentin o AMBIRA B Ag 2818t ot
nurber i sZoBsistert tasgls faymuiiONB)s of Shersme Matenad. HRIVEZerHDECHRICal € shown
'tl)'eRll g\g‘_ H?E gﬂéﬁoﬁ @xﬂ&égq(ﬁu&%nﬂ%ll&%dm\n\fer%it% and 12%8\9 Bntidlleg © O OH OH
5 cure intensity) are substantially different. The on eye wettability after one
week of wear for Example 11 (measured by PLTF-NIBUT) was worse that the
ACUVUE® 2 lenses (3.6 v. 5.8) and half the lenses had more than slight
surface depositions. The Example 12 lenses (controlled, low intensity cure)
displayed significantly improved on-eye wettability, which was measurably
10  better than ACUVUE® 2 lenses (8.2 v. 6.9) and no surface depositions. Thus,
using a low, controlled cure provides an uncoated lens having on-eye
wettability which is as good as, and in some cases better than conventional
hydrogel lenses.
15 Examples 13-17
Reaction mixtures described in Table 3 and containing low or no
compatibilizing component (in these Examples SiGMA) were mixed with
constant stirring at room temperature for 16 hours. Even after 16 hours each
of the reaction mixtures remained cloudy and some contained precipitates.
20 Accordingly, these reaction mixtures could not be used to produce lenses.

Table 3

Ex. # 13 14 15 16 17
Composition

SiGMA 0 0 0 10 20
PVP (K90) 12 12 10 8.0 8.0
DMA 10 10 8.3 19 19
MPDMS 37 37 30.8 35 28
TRIS 14 14 11.7 17 14
HEMA 25 25 37.5 8.0 8.0
Norbloc 0 0 0 0 0
CGlI 1850 0 0 0 0 0
TEGDMA 1.0 1.0 0.83 2.0 2.0
TrEGDMA 0 0 0 0 0
Blue HEMA 0 0 0 0 0
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10 OO0O"~Si~OSi~/~0-/ OH)2 2 iSiMMA3-Me e O 15 OOMO" Si(0CSi Me3)3 The
results, shown in Table 4, show that Si GV, acPDV5S (where n= 10 and 20)
and nPDVBvOH3fm3e2 readi |y incorporate into a blend of a diPcwarsn2/286anot her
silicone containing nononmer, a hydrophilic mononmer, and an high 20

mol ecul ar [meppig-opol yner (JPVP) tohan abi er natg|ve si bl coneglcont ai ni ng

nmonomner s. |JArgéur 1BgBPat 1 bi l1ji zi ngo$i 1 ¢ohe @m@g|ai ning| nonpper s having a
conpati bi [TTy index of greater than abpuf 0.3 are useful [for

conpat i bi [hzg9g hi gh ot gcul arpgpei giag| hydrpphi T1e7pol yagrs |i ke PVP. 44 WO
03/ 022322 PCT/US02/ 28614 Exanpte 27 - 35 Lenses were made using the
reaction mxture formulation of Exanple 1. The plastic contact |ens nolds
(made from Top&sémplesd@dhroughd 5cﬂ’f10mth9ﬂ reaetionanituies wisheid@@yobt ai ned from

Ti cona Pol 5 bef ore use.
Each nol d C%@agg"%ﬁé %Or%h%i%q 'r\(-%g'gtl on dI\WS ﬁ@ ér&%%d& ?Brer‘ éﬂ%ﬁ%}sed and
| enses phcudahie éat rogkingcortacttiémsss. ﬁxdmplﬂsem ant thshaw #wti ndi cated in Tabl e

5 Lenges MRLE AL OimbbAdL A AoALatiS, wIRDBAB 20 EoHE} Ogk Vi1 bl @

| i ght fluorescen curin I'nt’ensi s ‘'varied by using
a vari abl enddficestt t@compqﬁmhzfelsllgrm‘rrmani amounds sf bigh nufledﬂ)anmngtﬁd intensity and

cure tine. este e the

irradiati djn ene%’fi B%rﬂ?ar%ﬁﬁéﬁé% E%a'ggfé%/é&r?ﬁf gmoum rTﬁ"ﬁﬁshed | enses
wer e dermlrd@IdCLUaraNagﬁmm(SnNEtght% @hn ibe dnoluged anddtilldbron 401 wat er . The

| enses were tr sferred to a jar containing 300 g 100% i sopropyl al cohol
(1 PA) . Th&OMBAR aﬁge?gﬁpéﬂ'éﬁ"%very 2 hours for 10 hours. At 15 the end of
about 100 hours, 50% of the |IPA was renoved and replaced with DI water and

the jar rolle 20 mnutes. After 20 m nutes, 50% of the IPA was
renoved a%ﬂ@ﬁ%&é—w th DI water and the jar was rolled for another 20
A solution of 1.00 gram of D30, 1.00 gram of mMPDMS and 1.00 gram
of TRIS was placed in a glass vial (Ex. 18). As the blend was rapidly stirred at
about 20 to 23 °C with a magnetic stir bar, a solution of 12 parts (wt) PVP
15  (K90) and 60 parts DMA was added dropwise until the solution remained
cloudy after 3 minutes of stirring. The mass of the added DMA/PVP blend
was determined in grams and reported as the “monomer compatibility index”.
This test was repeated using SiGMA (Ex. 19), MBM (Ex. 20), MPD (Ex. 21),
acPDMS, where n=10 (Ex. 22), acPDMS where n=20 (Ex. 23), iSiGMA-3Me
20 (Ex. 24) and TRIS2-HOEOPZ2 (Ex. 25) as test silicone monomers in place of

TRIS.
Table 4
Ex.# | Testsilicone- Monomer Si:OH
containing monomer | compatibility
index
18 SiGMA 1.8 3:1
19 TRIS 0.07 4:0
20 MBM 0.09 3.0
21 MPD 0.05 2:0
22 1.9 11:2
acPDMS (n=10)*

43



m nutes. The | enses were transferred to packing solution, rolled for 20

m nutes and then tested. 20 Table 5 Ex.# Step 1 Step 1 Step 2 Step 2
Advanci ngwoioaesgtty tinme intensity time Contact nWcnR @Pairrusszedet4iV cn
(mn:sec) Angle 27 1.1 6:55 5.5 1:28 51 1 28 1.1 2:46 5.5 2:21 55 2 29
1.1 11: 03285 013555 1 30 1.7 61430 5.5 0:35(2%21 31 1.7 1:37 5.5 2:21
551 32 1. 7 4: 04a5PlM3(Z|826)4 2 33 2.4 2:52 5)5 1:28 62 6| 34 2.4 4:36
5.5 0: 35 3524109550 %515¥8 -6—TFhercoptact—angtes for Exanpl es
27 thr oughz)232 a8 ’/1§l\t3|§|bg”' ficantfl'y ™ 25 differ 3;9[ indicating that step 1
cure intensities M 685t han about about 2 mi cn® provi de|i nproved

wet tabi li|t3d for [this | ens formnul atiooil regardl es8:2f 45 WO 0B/ 022322

PCT/ US02/|28614 'ETRAES%HQEQPZ:ure tilme. However, [those of skill in the art
wi || appriegggaterthat ;llur ter—stepTigure times(sugh—as those used in
Exanpl es and for shorter overall [cur€ cycles. |Mreover, it

shoul d be _noted|t t even t hough Ithe contact angles for Exanples 33
t hrough 3%euge- skeudwatymRDifeOH anhse® whatdkatafunibeaig? es 27- 32, the | enses

of Exanples 33-35 may still provide desirable on eye wettability. Exanples
36 - 41 The re&tucurescionponeMSs iSIEMAx3Mplapd TRISRHOBDBAGezIshawrh ei t her 25%
10 or 40% as diluent in accordance with the procedure of Exanple 1. The

resul tant reaction m xtures were charged into plastic contact |ens nolds
(rmade fBr om TopasPPMSc(opieyagess!Oadr 20):hy| ene and nor bor nene obt ai ned from
Ti cona Polyners) and cured in a glove box under a nitrogen atnosphere, at
about 2.5 mWc2 intensity, about 30 n1 nut es and the tenpera@ ures shown in

15 Tabl e 6, belilow. The | enses were r fromthe nol ds, Wed and
\ O/\(\O/\/\Sl =

OH

TRIS2-HOEOP2

10
O
\[/M AN .{0\ AN /\/0H>
0] Si Si 0]
[N\ 2
iISIMAA3-Me
OMe
ﬁ)\ J/\/O\/\/SI(OSIMC:;)Q,
15

The results, shown in Table 4, show that SIGMA, acPDMS (where n=10 and
20) and mPDMS-OH more readily incorporate into a blend of a diluent,
another silicone containing monomer, a hydrophilic monomer, and an high

20 molecular weight polymer (PVP) than alternative silicone-containing
monomers. Thus, compatibilizing silicone containing monomers having a
compatibility index of greater than about 0.5 are useful for compatibilizing high
molecular weight hydrophilic polymers like PVP.
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autocl aved as describe in Exanple 1. After hydration the haze val ues of the
| enses were determ ned. The results shown in Table 6 show that the degree
of hazi newe oaag23eeduced at the higher tenperatures. The resumluss2/zdeso show
that as the concentration of diluent decreases the haze al so decreases. 20
Tabl e 6 BExamB@®30 -Fenp. C % haze DCA 36 25 25 30(6) 99 37 25 50-55
12(2) 100 38 25 60-65 14%9. 2%. 59 39 t40 25 50&18{51 QB ﬁ% 40 50-55 40(9) 72
41 40 60-65 32(FSepverglyade uging thedgagtionmite faraiwation;of Bxample ¢ show t hat
haze may bk Tiedplastt dontadd s mads (rh&da el opas®.copaigmersofihylams up to as

h bout 65% ( Ex | 7 v.. Ex | e 36) by.,increasing. the cure
'[n(;(r:rpe?Zt 3raé?’% 'Bé%‘?raé'%‘? aggﬁ’i%fjﬁ@ﬁil T‘CBB%?{SB{{T}%%% \%q{e%;c%ﬁﬁgﬁerpig Bz declrjease haze
by bet geenipbuiit (<4 Goa0d) Hetobe usd0 EHEh\dIB V43210384 Wik T75UibPedctiBR14  Exanpl es

42-47 Lenses were made fromthe fornulations shown in Table 8 using the
pr ocedur e BKtus.aMelds weregjasgd and denses phetogured usingethgdimes@ngdrfdréin i ntensity

of about  Zn@nghelicaReriA TabIENA2CNAS wiBERHEH LY MadigideggRe ed 10 Table 5
7. Table 7 Ex.# 42 43 44 45 46 47 SIGVA 28.0 28.0 28.0 28.0 28.0 28.0

nPDVS 31. On@longeragix@isipg. Wisibig lightfRiogescanFApnss, cudn®at4srCo Thed 4.0 4.0 (n=10)

DVA 23.5 ZiteRsifivas atied 15 ushdd v riadilEbBae & 1i8nfhrrd i o Sefs 81 ©

10  varied intensity and cure time. The step 2 time was selected to provide the

same total irradiation energy (about 830 mJ/cm?) for each sample.
The finished lenses were demolded use a 60:40 mixture of isopropyl
alcohol/DI water. The lenses were transferred to a jar containing 300 g 100%
isopropyl alcohol (IPA). The IPA was replaced every 2 hours for 10 hours. At
15 the end of about 10 hours, 50% of the IPA was removed and replaced with DI
water and the jar was rolled for 20 minutes. After 20 minutes, 50% of the IPA
was removed and replaced with DI water and the jar was rolled for another 20
minutes. The lenses were transferred to packing solution, rolled for 20
minutes and then tested.

20
Table 5
Ex# | Step1 Step 1 Step 2 Step 2 Advancing
intensity time intensity time Contact
(mW/cm?) | (min:sec) | (mW/cm?) | (min:sec) | Angle
27 1.1 6:55 5.5 1:28 511
28 1.1 2:46 5.5 2:21 55+2
29 1.1 11:03 5.5 0:35 55+ 1
30 1.7 6:30 5.5 0:35 50+ 1
31 1.7 1:37 5.5 2:21 55+ 1
32 1.7 4:.04 5.5 1:28 54 +2
33 24 2:52 5.5 1:28 62+ 6
34 24 4:36 5.5 0:35 7619
35 24 1:09 55 0:35 7816

The contact angles for Examples 27 through 232 are not significantly
25 different, indicating that step 1 cure intensities of less than about about 2
mW/cm? provide improved wettability for this lens formulation regardless of
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TEGDVA 1.5 1.5 1.5 1.5 0.0 0.0 Norbloc 2.0 2.0 2.0 2.0 2.0 2.0 PVP (K-
7.07.07.07.07.07.0 90) Cd 1850 1.0 1.01.01.0 1.0 1.0 D30 25.0 40
25.0 40. OWPH93022802 0 Properties Haze 30 50 7.3 14 26 25 WModulSoy28644 56 148
104 74 NT (psi) Elongation 326 395 188 251 312 NT EWC % 38 41 33 35 38 39
éol A conpahé stepn! airettine. ridowies, those éfCHleuhlaﬁé anzg/ilhasﬁrggattehgatsgxrre alrmunz1 5 of
I luent an I ther TE or acP Exa a a es

and 47) sﬁg\@e'fﬁﬁlﬂéé%h@e%s%ﬁ %@g&yﬁg%@g}pfﬁ%a%@ﬂ 3PYyi ggs | enses
Wi th propeot stestenbierall aue Gerseamdrbeverait sisise buheted thdteveNihdghused as a

crosslinker. Exanpl es 44 and 45 ntain hoth 15 crosslinkers. Haze for
these Exaript&entae r Bligmpian SR A oy0k 35ste BRarlSDBHNONE IS aade §1 om

ei t her 5cr afgdd ofeeiand|€27-3R10Me VéHses BPEXAMPBled B33-35Mandfif prelideer € negativel y
i npacted (likely because the anmount of crosslinker "~was too great). 47 WO
03/ 022322 qﬂé‘f?“?.%@?/eﬁmtabﬂﬁfarrpl es 48-52 Reaction mixtures were made using
the formul ations shown in Table 8 wth a mxture of 72.5%t-anyl al cohol
and 27. 5%@i¢dmdiddse- 4p00) as the diluent. The reaction mxtures were

pl aced into ThehapeddliohicompBREMS lof ERARpre 1TNHS bleRBEY With @dhét £, usi ng
Philips TL 20W 03T fluorescent bul bs _a? 45C, 0.8 mWcn? for about 32

m nut 89. TH&0PAQ agedilbeniiameaordance witk the preeedure of BExaraplei latthedei oni zed

wat er at ; p ) then placed into
bor at o bur F&y oy oo B eB et paBE o plaRe o e PP ed af 122C and
30 mi nut edmayp&ropt Heras® eepolifmernef etyiene jangd nogbareensegbtaineddieown i n Tabl e 9.

Tabl e 8 Bxricdhafoiftertfand cdreddrt aflove box under a nitrogen atmosphere, at

about 2.5 mW/cm? intensity, about 30 minutes and the temperatures shown in

15 Table 6, below. The lenses were removed from the molds, hydrated and
autoclaved as describe in Example 1. After hydration the haze values of the
lenses were determined. The results shown in Table 6 show that the degree
of haziness was reduced at the higher temperatures. The results also show
that as the concentration of diluent decreases the haze also decreases.

20
Table 6
Ex.# | %D30 | Temp. (°C) | % haze DCA(®)
36 25 25 30 (6) 99
37 25 50-55 12 (2) 100
38 25 60-65 14 (0.2) 59
39 40 25 50 (10) | 68
40 40 50-55 40 (9) 72
41 40 60-65 32 (1) 66
"Haze (std. dev.)
25

The results in Table 6 show that haze may be reduced by about 20%
(Example 41 v. Example 39) and up to as much as about 65% (Example 37 v.
Example 36) by increasing the cure temperature. Decreasing diluent
concentration from 40 to 25% decrease haze by between about 40 and 75%.
30
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Conponents Si GVA 30 30 30 33 34 25 20 PVP 6 6 6

6 DVA 31 31 31 30
30 31 31 WMPDMS 19 22 23.5 16.5 19 25 28 AcPDMS 2

2

1

6
3000 (n=10) HEMA
9.85 8.5 W03B/0%236210. 5 12.5 Norbloc 1.5 1.5 1.5 1. PCT/B02/B6i4 819
0.23 0.23 0.25 0.48 0 0.23 0.23 CGL1850 0 0 0 O EGDMA 0.4 0.75 0.8
000.75 Ex@mpldSEP¥A 0 0 0 0 1.5 0 0 Blue HEMA 0.02 0.02 0 0 0 0.02 0.02

% Di | uent 40.0,40.0 27 2 40 4 Di | uent AABCDAA
Properties EWEE[$5S ‘ﬁ%’eﬁa‘%ﬂ §ﬁe/f°2i'§'“?8°”?ﬁ)9"§2(‘2f%§?‘?‘"95?910) 108 75(6)
47(2) 56( %;ﬁécedxﬁéiﬁﬁﬁfdrﬁkﬂé 1MafibbLBD roBte) cité time 412588 A8 #AdnfeAsityEl ongation NT
232 167 275 254 110 124 Dk (barrers) 54 60 78 44 87 59 60_ Diluents

(wei ght paqftabyut%mw&mﬁ%ﬁerm}haw Wan SreagHeedandgs pymoriedyip Tablsoo) 48 WO
03/ 022322 PCT/ US02/ 28614 B = t-anyl al cohol C = 15/38/38% TMP/ 2M2P/ PVP
(Mv = 2500) D= 57/43 2MeP/ TI\/P 5 NT - not tested Thus, Exanples 48, 51 show
that fornulations conprising both _hydrophilic (EGDVA or TEGDMA) and

hydr ophobi ¢ crosslinkers (acPDVs) Tahlevi de silicone hydrogel conpositions

7 6
00
1.5
00

whi ch display an excellent balance of 10 properties including good water

content, |fodérate @R, wet/¥4dbi | t]|44 nodu#hs 46 47
SiGMA 28.0 28.0 28.0 28.0 28.0 28.0
mPDMS 31.0 31.0 28.0 28.0 28.0 28.0
acPDMS | 0.0 0.0 4.0 4.0 40 40
(n=10)
DMA 23.5 23.5 23.5 23.5 24.0 24.0
HEMA 6.0 6.0 5.0 5.0 6.0 6.0
TEGDMA |15 1.5 1.5 1.5 0.0 0.0
Norbloc 2.0 2.0 2.0 2.0 2.0 2.0
PVP (K- 7.0 7.0 7.0 7.0 7.0 7.0
90)
CGI1850 [1.0 1.0 1.0 1.0 1.0 1.0
D30 25.0 40 25.0 40.0 25.0 40.0

Properties
Haze 30 50 7.3 14 26 25
Modulus 74 56 148 104 74 NT
(psi)
Elongation | 326 395 188 251 312 NT
(%)
EWC(%) |38 41 33 35 38 39
10 A comparision of the results for formulations having the same amount

of diluent and either TEGDMA or acPDMS (Examples 42 and 46 and
Examples 43 and 47) shows that acPDMS is an effective crosslinker and
provides lenses with properties which are comparable to those where
TEGDMA is used as a crosslinker. Examples 44 and 45 contain both

15 crosslinkers. Haze for these Examples decreased substantially compared to
the lenses made from either crosslinker alone. However, modulus and
elongation were negatively impacted (likely because the amount of crosslinker

was too great).
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and el ongation. Exanple 55 The | enses of Exanple 48 were clinically

eval uated. The lenses were 15 worn by 18 patients in a daily wear nbde
(nightly wemsmad3p2 f or a period of one week. At one week tlag/IR0TES6NI BUT was
8.4 (2.9) seconds conpared to 7.0 (1.3) seconds for ACUVUE(r) 2 | enses.
The front Bianipecagisacret e deposition was graded none to slight for 97% of
the patients V\A'HéactidﬂEmtmtesWﬁéﬁ&demmahe@brmuidmoﬁe%mn ROTdBI®B | enses. The

novenent wag acceptable for 2 ot ro Exanpl e 56
The | enses" aE}P&ﬁﬁ@égﬁ&é‘@@W@P' h‘gé‘lnsisﬁal% t&W '?I\E’QS{]%‘?] S were worn
by 18 patifikst. iTheFredtidnymiRiés W@ﬁﬁ_plﬁéﬁcglhw Mefrﬁmaeic)cohwct fngeriod of one
25 week. At one week the PLTF-NI B seconds conpar ed to 7

(2.9)
(1.3) Secdoneldssand imadiotad ysingPhilipss Bls 203 T flunrescent Pulbe atit2°Cr Bi& deposi ti on
was gr adeqiOGR2 fof aBbutHH m nﬂfesgﬁ%e%olﬁiiﬁﬁlepébb&{gdsaﬁ@ IbRsdsGelkeSt | enses,
conmpared wwth 89% i n control |ense vement was acceptable for bot h
test and dJeleased intedeierizedwateratfbeC sverpreriodrad @9 minutegafpee 51 were
clinical Iy gl | a dally wear
rode (ni greTiE e e ion AiCed ERPGTARES Berdlbdin oo fir bR B,
PLTF- NI BU'Iéndaautacha/e(dlatQ)ZZS@aodlBQ naiontear &tle poop@rtes3y tl@é!refs)ﬂtmgconds for
ACU\/UE@r I2 | enses The surface di screte deposition was graded none
to sli ?%Sresfdg/sg?w?ﬁ'e |ents with the test |lenses, conpared with 92%
in control |enses. The novenent was accept able for 49 WD 03/022322
PCT/ US02/ 28614 both test and COﬂt.li. | enses. Thus, there is sone
correl ation between contact angle aRlg s%rerrents (108 for Exanple 51 versus

52 for Exahple 48) and cli nifcal ttabiTity ds neasure Oy PLTF} NI BUT (4.3
seconds forekxanpl e 51 48ver 349 8. UsGeconds fqr2Exand e 484 5 Exanpl es
58-68 Sili cggﬁpga( 'tgg —tenges e made using the conpognents {isted in
Tabl e 9 anfigidfgal O T OWFF0 PIEFEUUN 55 33 |34 |25 |20

PVP 6 6 6 6 7 6 6

DMA 31 31 31 30 30 31 31

MPDMS 19 22 23.5 16.5 |19 25 28

AcPDMS 2 0 0 3 0 0 0

(n=10)

HEMA 985 |85 6.95 9 6 105 12.5

Norbloc 1.5 1.5 1.5 2 1.5 1.5 1.5

CGI 819 0.23 [0.23 |0.25 048 |0 0.23 |0.23

CGl 1850 0 0 0 0 1 0 0

EGDMA 0.4 0.75 [0.8 0 0 0.75 |0.75

TEGDMA 0 0 0 0 1.5 0 0

Blue HEMA 002 [0.02 |0 0 0 0.02 |0.02

% Diluent’ 40.0 |40.0 |27.3 39.4 [25.9 {40 40

Diluentcomp | A A B C D A A

Properties

EWC (%) 45 45 47 49 47 49 50

DCA 52(2) | 51(7) | 74(10) | 108 | 75(6) | 47(2) |56(11)

(advancing)

Modulus (psi) | 91 77 69 55 49 63 67

Elongation NT 232 | 167 275 | 254 | 110 124

(%)

Dk (barrers) 54 60 78 44 87 59 60

Diluents (weight parts):
A =72.5% t-amyl alcohol and 27.5 PVP (My = 2500)
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10 The conponents were m xed together in a jar to for a reaction m xture.
The jar containing the reaction mxture was placed on a jar mll roller and
rol | ed oveoniz@kid22 The reaction m xture was placed in a vaecaomsizssetcat or
and the oxygen renoved by applying vacuum for 40 m nutes. The desi ccator
was 15 bagk tfamyl @dokblit h nitrogen. Contact |enses were formed by adding
appr oxi mat@ky1 5/38188% ToiP/hRPdPyRydRd=[2608) nmaterial to the concave front
curve side=87/43RFEBYTMPOl d cavities in a glove box with nitrogen purge.
The nolds were closed with pol ypropyl ene convex base curve nold hal ves.

Pol ymemi zgyT omovesteegr ri ed out under a nitrogen purge and was
photoinitiated 20 with 5 nWcnR of visible |ight generated using 20W

fluorescent |igRus, Euatnlrplésw L510§hmﬂﬁa‘?|f5?hwula‘ﬁ’6h§E:oﬁﬂéﬁélﬁ@beW 25 mnutes at
45C, the nolds were o concave front curve portion of the |ens

nmol d was mYQM"FHEQEﬁA%BHTEQQW angKIrqPRgbicsPstinkRsa é2cPBYP) cont ai ni ng

dei oni ;ed i€ sbsIRYy hﬁdﬂ@g&%ﬁﬁlgbélﬁ&% wﬁnbl@%ﬁfa@téﬁr&cé%t%%%é oPf Tween)
shown in Table 10. | ens de time i S shown in Table 10. The

|enses10merréomr‘é%§mawam@fgqoﬁé'vqjemﬁe@haa@erﬁ@ Dipevelishiltie Mmadehises. Table 9
Ex. 58Exan%%|§ﬁ§t,§9Ex 61 3.05 3.2 3.23.0 SIGVA MPDMS 1.7 1.7 1.7 1.7
DVA 3.2 3.0 2 PW 0.6 0.6 0.60.6 HEMA 1.0 0.8 0.8 1.0 TEGDVA 0.2
0.4 0.3 0.2 Norblock 0.15 0.2 0.2 0.2 50 WD 03/022322 PCT/ US02/ 28614
1850 0.1 (ExampI®d9h. 3 Triglide 1.5 1.5 1.5 2MP 2.5 2.5 2.5 2.5 PVP | ow

0.5 1.5 1.5 0. §ndatls@s bPEldmpié 48éhe dilitaR dvaRREd. TheTBndeSwdrgb! ock time

15 worn by 18 patients in a daily wear mode (nightly removal) for a period of one
week. Atone week the PLTF-NIBUT was 8.4 (+2.9) seconds compared to 7.0
(£1.3) seconds for ACUVUE® 2 lenses. The front surface discrete deposition
was graded none to slight for 97% of the patients with the test lenses,
compared with 89% in control lenses. The movement was acceptable for

20 both test and control lenses.

Example 56
The lenses of Example 49 were clinically evaluated. The lenses were

worn by 18 patients in a daily wear mode (nightly removal) for a period of one

25 week. Atone week the PLTF-NIBUT was 8.4 (+2.9) seconds compared to 7
(x1.3) seconds for ACUVUE® 2 lenses. The front surface discrete deposition
was graded none to slight for 95% of the patients with the test lenses,
compared with 89% in control lenses. The movement was acceptable for
both test and control lenses.

30
Example 57

The lenses of Example 51 were clinically evaluated. The lenses were
worn by 13 patients in a daily wear mode (nightly removal) for a period of one
week. Atone week the PLTF-NIBUT was 4.3 (+1.9) seconds compared to 9.6

35 (+2.1) seconds for ACUVUE® 2 lenses. The front surface discrete deposition
was graded none to slight for 70% of the patients with the test lenses,

compared with 92% in control lenses. The movement was acceptable for
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Ex. # min. 62 58 850 75 10 63 58 10,000 70 10-15 64 58 0 75 20-22 65 58

850 22 10-15 66 59 850 85 3 67 60 850 85 6 68 61 850 75 18 5 Exanple 69
The | ensewomB/o2s2anpl e 59 whi ch were debl ocked i n Exanpl e ®6T/user/z8614 urt her

hydrated in deionized water at 65C for 20 m nutes. The |enses were then

t r ansf er r eubth tdsd ahd caiteol hansber Thus dhérads saheltooelatinrdbetiveemedntaot equi | i brat e

for at |east about 24 hours. The |en were cl ear_and of _the proper shape
to 10 be CORSEaPURTEES (it PERXRBPRIY Wriks 4" TBHRIUNEIOE) 334 o modul us

of 87 psiglinkal wémﬂa&ta@metafsurbwfmmﬂuwm.gfse@dndﬁwEﬁrﬁpleﬁh_e | enses were
found to have an advanmelg cont'act angle of 57 degrees. This indicates the

| enses  weteEsus hd sepandsforExararle 48)-nydr ophobi ¢ material . 15 Exanple 70 The
concave front curve portion of the lens nold from Exanple 61 was pl aced
into a sonication bath (Aquasoni c nodel 75D) containing about 5% DCE-120
in dei oni z8gWb£E8-88 about 75C. The | enses deblocked fromthe frame in 18
m nutes. 20 Exanple 71 (use of an organic solvent) The concave front curve
portion of the Silisage hydr@gellensaswigrpineadeiusigstheiompenentstisted iRoni cat i on bat h
(Aquasoni cra6abY 2R WA NbRS %P&détduﬂé?% of 2- propanol an organic solvent in
dei oni zed water at 15G. Tha | enses 25 debl ocked formthe frame in 15
m nut d9. When Thesampesenis seremixasttogetbar iniajer tofenapeactiopmixtiee. debl ock tine
was 18 m . - ) 28614 exanpl e
shows tha%ﬁé%ﬁaégpéﬁﬁ{%ﬁg@Hg)it%%]v()ée/é%dgczgc?o %ﬁgigerlgﬁ ﬁ IHFgﬁées conpri sing
| ow nol ecubked ewsrgght. hydr ophi I i c pol ymers. EXAMPLE 72 (contains no | ow
][Tg'r fn‘jf;?[ on an ereidtion riktub RAE pA¥ES 795 Lal Rt 88sid&tor BidGnk'S! N9 the

oxygen removed by applying vacuum for 40 minutes. The desiccator was

15  back filled with nitrogen. Contact lenses were formed by adding
approximately 0.10 g of the degassed lens material to the concave front curve
side of TOPAS® mold cavities in a glove box with nitrogen purge. The molds
were closed with polypropylene convex base curve mold halves.
Polymerization was carried out under a nitrogen purge and was photoinitiated

20  with 5 mW cm? of visible light generated using 20W fluorescent lights with a
TL-03 phosphor. After curing for 25 minutes at 45°C, the molds were opened.
The concave front curve portion of the lens mold was placed into a sonication
bath (Aquasonic model 75D) containing deionized water under the conditions
(temperature and amount of Tween) shown in Table 10. The lens deblock

25 time is shown in Table 10. The lenses were clear and of the proper shape to

be contact lenses.

Table 9
Ex. 58 Ex. 59 Ex. 60 Ex. 61

3.05 3.2 3.2 3.0
SiGMA
MPDMS 1.7 1.7 1.7 1.7
DMA 3.2 3.0 3.1 3.2
PVP 0.6 0.6 0.6 0.6
HEMA 1.0 0.8 0.8 1.0
TEGDMA 0.2 0.4 0.3 0.2
Norblock 0.15 0.2 0.2 0.2

50



procedure of Exanple 58, but w thout any |ow nol ecul ar wei ght PVP. The
foll ow ng procedure was used to debl ock the | enses.

porti on oWotohe213ens nold was placed into a

The concave front curve

soni cati on batrhT(USquzss0Ni C

nodel 75D) containi ng about 850ppm of Tween in 10 deionized water at about
65C. The llags5@s did rot re@lease |[fromOtthe ngl d. O debl ock0@i me for the
formul ati omrighdech cont ai nag | ow [nol edld ar wei ght  hydrlophi kisc pol yrer
(Exampl e 58nM2pr muat i dn) umndger sijm [ap glebl dck corglitigns pkxanple 62 - 850
ppm Tween [pRg 14RC) WdS L10g NUTES. TRUs, tHe prqsent |Exanplse shpws that
debl ocki ngcannot be acconptfished in water onty, Inthis 15 formulation

wi t hout including | ow nol ecul ar wei ght hydrophilic polynmer in the

f ormul ati on.

Exanpl e 73 The concav-pagléqet curve portl on of the lens nold

from exan m2 SOPbm bel uCLr SRE © 75D

cont ai ni ng aﬁout 5/%of gr p&gpgﬂ? an orga |(c I?éﬁzaﬁig é! i zed wat er

at 75C. TIITB nses sut:m Uu&cxgsbw - th: frame=—n 20 tu 2q "uut es] Thus,

| enses of rth esenRt—rnventt whi-gh—do—hgt—eontatn—t+ow-rotect] ar wei ght
hydrophi | i 63“. y...;Eg..u, W1Q§ 0f\’:k%c HSH ““7%“ aeHeous g 51 er—conpri sing
an or gani (:Asg?ve»%ﬁ Exanpltas—+4-—74—Formulati-onswere accprding to

Exanpl e 49 —pbut i 155 v 85 pountg—of phtt ol nit 23, 38 or 0.5
w. %, curinglat 498 wilt h Dhlsﬁpnc TI 20W O f | uordescent 3bul bs whi ch

cl osely WTLLgth’e @Qprtral m$l5ﬂu'r of lthe 308%isible | i ght 6used t 0 neasure

gel tine) Lir®&dilatiflg he mi888 at 20 MmN cHP.  The advantd ng coht act

angles of the resulting | enses are shown in Table 11.

Advanci ng DCA Cel 52 WO 03/022322 PCT/ US02/ 28614 74 0.23 59(4)

time

(sec)

Table 11 Ex. # W%

65 75 ©. 3&x@mpy 6%7 76 0.5 80(7) 51 Exanples 77-79 Gel times were

neasured for t f I
mV cn2. The re?ﬁ tlésﬁsg!régﬁg

10

15

20

25

further hydrated in deionized water at 65°C for 20 minutes. The lenses were

then transferred into borate buffered saline solution and allowed to equilibrate

for at least about 24 hours. The lenses were clear and of the proper shape to

be contact lenses. The lenses had a water content of 43%, a modulus of 87

psi, an elongation of 175%, and a Dk of 61 barriers. The lenses were found to

have an advancing contact angle of 57 degrees. This indicates the lenses

were substantially free of hydrophobic material.

Example 70

The concave front curve portion of the lens mold from Example 61 was

placed into a sonication bath (Aquasonic model 75D) containing about 5%
DOE-120 in deionized water at about 75°C. The lenses deblocked from the
frame in 18 minutes.

Example 71 (use of an organic solvent)

The concave front curve portion of the lens mold from example 61 was

placed into a sonication bath (Aquasonic 75D) containing about 10% of 2-

propanol an organic solvent in deionized water at 75°C. The lenses

deblocked form the frame in 15 minutes. When Tween was used as the

additive (Example 68) the deblock time was 18 minutes. Thus, the present

51
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Table 12 Ex. # Intensity gel tinme (sec) nWcnR) 77 152 78 2.5 38 79 5
34 10 The results of Exanples 74 through 76 and 77 through 79 conpared
wi t h Exampbas/o23285, show that as gel tines increase, wet Pabiuso2/gsei4rproves.
Thus, gel points can be used, in coordination with contact angle

neasur enedxampledshitrRisthai srganidisbRBhte may &is6 68 diskd engeilock [8Bngdsven pol yner
formul ati on and, photoini ti ator ste Elx rrgl e 80 (Macroner Preparation)
To a dry &GM%'?WQr'OW\KPﬂ|%W'W'$m¥’§(9@%WC&’0 MErHox under nitrogen at

anbi ent tenperature was added 30.0 g (0.277 nol) of 20

bi s(di net rgotmpng Emgﬁ.gln@wﬁ@ma@rw er) » a solution of 13.75 m
of a1l Msolutio 000 gég THF), 61.39 ¢
(0.5789 nol) oﬁ"ﬁﬁﬁ?r‘é‘ﬂfége'ls'ﬁeii!‘@f Wﬁd%H$"W9f°@F'ﬁ99” hacrylate (1.4

equi val entgocddRiébs E)@anﬁ;ﬂe '59' Eut%f%ht arilyglg\?d rﬂ@leétﬂaﬁﬁé’l ADBVYP. The

2-(trimethyl siloxy)ethyl met hacrylate ™ (8.5 equi val ents relative to
i ni ti at or ollawing Bwgedgregvaseused o feblpcihthetemsesThi s 25 mi xture was charged to

a dry, three-ngpkedncdva %teewwﬁ%nfdf%%qeﬁgmo@dp%s pfcel irfto ther mocoupl e and

condenser, all connect eg to anit en source. Initial m xture was
cool ed t o sopicatiqmbats (Aguasanisgmedrl 7§ gomiglmmqabwﬁﬁﬁmnofﬁwem int he sol ution

reachqg 1%e%n|zje%]wgt§r e(b]ougg I'?e Rhsés did (lJQ_t release from fhe mold.

trimethyl siToxy-1-mnmethoxy- propene equl va en was injected into
30 the reddeidsablockdioed for me‘orreldemmwhiﬁlasoaﬂalr@dmw wlesutartvegightt o

appr oxi ma g TBACB in

11 m of thslh%pgﬁ'c&ﬁ%régg%aégé@f ?{@@P aégr?dléyl S%?\I‘—_aqwagfaﬁg%er eﬁanfén t hr oughout

ggecr emgl {(Egampltb G‘Z}eBSOe;m Taveen Ahtli ei’t5°(T:)"ma:as],c 1@ mpeutes. uTeu the msemton reached
an erl a solu n_o

2o (Lr 1 et A RO SORE aT Setlosthe el 67 sScomalified ol iV aine o ¢ e

i nitiasor )fornﬁ.ﬁ&ﬁ;nﬁmtr@ut hchdihgow Imdleduldnyiveight hydrophilic polymer in the

nononet ha m{;‘(%%ropyl - pol ydi met hyl si |l oxane (3.2 equivalents relative to

the initi'9d 3673.84 g (8.689 nmol) TRIS (7.9 equivalents relative to
the initiator) '

Example 73
The concave front curve portion of the lens mold from example 72 was

20 placed into a sonication bath (Aquasonic 75D) containing about 10% of 2-
propanol an organic solvent in deionized water at 75°C. The lenses
deblocked form the frame in 20 to 25 minutes. Thus, lenses of the present
invention which do not contain low molecular weight hydrophilic polymer may
be deblocked using an aqueous solution comprising an organic solvent.

25
Examples 74-76

Formulations were made according to Example 49, but with varying
amounts of photoinitiator (0.23, 0.38 or 0.5 wt.%), curing at 45°C with Philips
TL 20W/03T fluorescent bulbs (which closely match the spectral output of the

30 visible light used to measure gel time) irradiating the molds at 2.0 mW/cm?.
The advancing contact angles of the resulting lenses are shown in Table 11.

Table 11

[ Ex.# | Wt% | AdvancingDCA | Geltime (sec) |
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and 20.0 g bi s(dinethyl am no)net hyl sil ane was added. This m xture was

all owed to exothermto approximately 38-42 C and then allowed to cool to
30 C. At wbas/oeisae, a solution of 10.0 g (0.076 nol) 10 PCT/US02/28614

bi s(di met hyl am no) net hyl sil ane, 154.26 g (1.541 nol) nethyl nethacrylate
(1.4 equijvalents| relastiye toggw@)initijator) gapd 1892] 13 g (9.352 nol) 2
trinmethylisiTay)etioyds methacrgd@ye (8.]5 equigalents felative to the
initiator) W jadded and theggyzxture [agarn ghlfowed fo exothermto

approxi matel'y 40 C~ The reaction tenperature dropped to approximately 30 C
and 2 gallons of 15 THE were added to decrease the viscosity. A solution of

439. 69 g VBLHAnles 74996 g nmethanol and 8.8 g (0.068 nol) dichloroacetic acid
was  added B0 QoTRrBLHeHE Frdk LIk 6rAnG % fiRB EXalipid PAPYSCAE

trimethylsiloxy protecting, %;_roups on t Vg es were then renoved
and t olbuenk0.adidedd 58 mVdcmi.n The neswits acd shaven indliable 1dti| a vapor tenperature
of 110 C was reached. 20 The reaction flask was mai ntai ned at approxi mately
110 C and a solution of 443 g (2.-%(%49q@|) T™ and 5.7 g (0.010 nol)
di butyltin dilaurate were added. e mxture was reacted until the

i socyanat e peak was gem% b R —Thetottene was—eyvapor at ed under reduced
pressure to yield an{o ki et 'n%ﬁﬁ%roug‘?ﬁm%}e%aqtive macroner. The
A ‘A + hnacr g
G Z At
5

f
macronmer was pl aced it et gé‘z bastg of approximately 2:1
acetone to macroner. FAf & Wt was-added—to precipitate out the
macroner and the rnatc!crr's.7 was P ere nd d?f.?ed—usirng a vacuum oven
bet ween 45 and 60 C tor 38-30lh 5 Ex les #4- 881130 Reaction mixtures
were made in a_nitrogen-filled glove box using the formulations shown in
Tabl e 12 wi th ANENeSUi@f Sramples 4 thiaudiT BB/ RGN TEAMRAR xt Ur o5 vier e

placed i Nty BRIAREs 23135CsHAW it bs é@ﬂﬁné&h%as@,%ttébﬂﬂi@ﬂi&&%. using Philips
TL 20W O3T_fl uorescent bul bs at 50C, for about 60 mnutes. The nolds were
opened andhusngeHoinds ean be dseddn Feordinptieit Witk ceatagi@raly 022322 PCT/ US02/ 28614
and transf i : : L e (I of the

resul ting rﬁéeénés?’gesd‘gﬁtg @ﬁ{)ﬁﬁ.ﬁ&%@%@%ﬁékbr%oe%ﬁr %9?%@#’%"@'%’82 83 84 85 86
87 88 Corfpomdation\ansk phredeinitigtor system13 13 13 13 11
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Example 80 (Macromer Preparation)

To a dry container, which was housed in a dry box under nitrogen at
ambient temperature was added 30.0 g (0.277 mol) of
20 bis(dimethylamino)methylsilane (a water scavenger) , a solution of 13.75 ml of
a 1M solution of TBACB (386.0 g TBACB in 1000 ml dry THF), 61.39 g (0.578
mol) of p-xylene, 154.28 g (1.541 mol) methyl methacrylate (1.4 equivalents
relative to initiator), 1892.13 (9.352 mol) 2-(trimethylsiloxy)ethyl methacrylate
(8.5 equivalents relative to initiator) and 4399.78 g (61.01 mol) of THF. This
25 mixture was charged to a dry, three-necked, round-bottomed flask equipped
with a thermocouple and condenser, all connected to a nitrogen source.
The initial mixture was cooled to 15 °C while stirring and purging with
nitrogen. After the solution reached 15 °C, 191.75 g (1.100 mol) of 1-
trimethylsiloxy-1-methoxy-2-methylpropene (1 equivalent) was injected into
30 the reaction vessel. The reaction was allowed to exotherm to approximately
62 °C and then 30 ml of a 0.40 M solution of 154.4 g TBACB in 11 ml of dry
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MPDMS 23 18 29 28 28 28 26 28 AcPDM5 5 10 3 3 3555 n=10 IRIS 14 14 15
15 15 14 13 14 DWMA 27 27 28 29 30 30 33 32 HEMA 5 52 2 2 2 2 2 Norbloc
2 222 2wWwDo3o232PVP K-90 557 6 5555 Blue HEMA 0. 02 PeTOB0224524 0. 02
0.02 0.02 0.02 0.02 CE 185011111111 9%iluent 20 20 30 30 30 30

30 30 D30 THF Glab méei€redln W@uéﬂlﬁjt ﬁmeﬁﬁ.rib@%ﬂm@ re4@tidhl el the?0 40 0 0 0 40 O
0 EWC (%, 36 32 40 40 39 37 %3° D("@ 46 45 50 57 (advancing) Modul us
CEBHES

(psi) 149 toppersturgf gaactign fﬁ_as:ﬁ?eé Meleringreeopnoa selutiamel 290" 251 176
209 Dk basgregesg @23‘715%3)@ &@Qeﬂa?fﬁlléﬂﬁetﬁyl@fétﬁﬁd:r?la@(ﬂhéquﬁéléﬁ@ of Exanple 83

were clinically eval uated nses mere worn by 10 patients in a daily

wear node "FH‘F'%fq theiifigor) §636:6- B(3483 e Broud 10 ni nutes. For each
pati ent, trh@narﬁéthaé@ra&ymﬁynwya.m@mgeﬁo@se (9@(&@wa@e«wélaﬁqvbwthepur evi si on

| ens was worn in thé contral at’era hirty mnutes the PLTF N BUT

was 7.5 (1”'B§‘t°§)e§6m§4 Qdﬁﬁﬁf?éfép'im@% QQQU"GB'e@ééQJﬁH@ todhe initigtorBausch & Lonb
Pur evi si oy g0 - Y?ﬁétﬁﬁ%m%%étﬂﬂ%lﬂeﬁﬁi@é@dé&epos' tion was graded none

to slight for 10 % of the patients e test | enses, conpared 15 with
100% i n controlThlsenme wHs@llawoe treexothe(s RorepRdbRie!f 35- 4B8€kndest and

contr ol | Gfiesiouieto GBPRmC | A 38 sqUNERILIO GiGor@mRA" abl e i n
R ERE g et

performance to t ens whi ¢ as a asnma coat t he present
55 WO163/ dszsz(gmetMHmw@omamstsﬂme Eﬁaﬂﬁlgeﬁsﬂdvmom Preethyl m&trwrwenened from a

32! éﬁfr h; rop %uxfa?éﬂﬁ e?ét\% t@t@ APy, 14 §% 385 hiRs  hi gh nol ecul ar
tnmethylsuloxy)ethyl methacrylate (8.5 equivalents relative to the initiator) was
added and the mixture again allowed to exotherm to approximately 40 °C.
The reaction temperature dropped to approximately 30 °C and 2 gallons of

15 THF were added to decrease the viscosity. A solution of 439.69 g water,
740.6 g methanol and 8.8 g (0.068 mol) dichloroacetic acid was added and
the mixture refluxed for 4.5 hours to remove the trimethylsiloxy protecting
groups on the HEMA. Volatiles were then removed and toluene added to aid
in removal of the water until a vapor temperature of 110 °C was reached.

20 The reaction flask was maintained at approximately 110 °C and a
solution of 443 g (2.201 mol) TMI and 5.7 g (0.010 mol) dibutyltin dilaurate
were added. The mixture was reacted until the isocyanate peak was gone by
IR. The toluene was evaporated under reduced pressure to yield an off-white,
anhydrous, waxy reactive macromer. The macromer was placed into acetone

25 at a weight basis of approximately 2:1 acetone to macromer. After 24 hrs,
water was added to precipitate out the macromer and the macromer was

filtered and dried using a vacuum oven between 45 and 60 °C for 20-30 hrs.

Examples 81- 88]

30 Reaction mixtures were made in a nitrogen-filled glove box using the
formulations shown in Table 12 with a D30 and/or IPL as the diluent. The
reaction mixtures were placed into thermoplastic contact lens molds, and
irradiated using Philips TL 20W/03T fluorescent bulbs at 50°C, for about 60

minutes. The molds were opened and lenses were released IPA, leached
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a conpatibilizing conmponent display good wettability and deposition
resi stance without a coating. 5 Exanple 90 Trifl uoronethane sulfonic acid
(2.3 mM) wavsmezsezrl to 27.8 g 1, 3- bi s(hydroxybutyl)t et ranmpchpisde/sscioxane

and 204.4 ¢

oct anmet hyl cycl ot etr asi | oxane.

The resulting solution was

stirred O\Wdrt'ra;isterrwﬂntbhﬁat@ b\ fegdsalae e The grspedtied dfiee resyltinge was stirred
ane was added and the m xture was stirred for

for

one h

about one ﬂ'@ﬁﬁs arg §

Abou

howrtin Tae 35

The hexane was evaporated under

r educed

pressure and cyclics were rem)ved by heating to 110C at < 1 nBar for about
one hour to produce hydroxybutyl Egrm nated pol ydi met hyl siloxane. 15 In a
separate flask 12, 2 CH20OH te 1% uor ol nk(r) Polyner difier D10
with an Exammepm.. Bl en{ 82pi gP? of o { Bisi i g&n val ent to
Fonbl i n( r)ComMeeNentas| conbined hith 11.8 my dibltyltiln dilaurafe. The
resul ti ng Matromesn wat8 evadBat et o labout | 29 niBdB twvilde, ehth [tinme
refilling MPPMSdry N2235. 0181 | 29phordthe (28 socQénat &6nas| ided and the 20
m xt ure WeAcPFOMSred pverni gbt udder N2 to| Pprodube a |@ ear| &i scpus product.
47.7 g of (hh€d)hydr oxybutyl term nated pol ydi nef hyl sijl oxane from above was
conbi ned WIRIB 41. 3 grths anfiydrtius tlolduenels Thil d44sollutd on| whs | conbi ned
wi th the [BMArol i nk(r271 sophor o2& diliZ0ocyad@at e| goodu@d3 and32 he| resulting
m xture WaSEMAI rred umder [Bitriogen overni ght. The tglauenel avas R5 evapor at ed
fromthe [NstEdet ovefr2aboup 5 urs |[gg < [[oanBafgz 3.8 2-|2socyanat oet hyl
met hacr yl [gh\@ wegp add an@isthe[ yesulftg ng sxtule wag stirfsd inder N2 for
four daysHiGe PIEMIICE] @031 | 82 Yo pPAdUE0Y | F6.08S | bioddi[®.03 I IeHes] | i cone
macr oner . 8 YR €] P 2 @u g I~ the T upyoST {TONg qTacT oTer de in
Exanpl e 90—was conbymed—yw th— 12 ettranpot;— 104 g TRFS—156 g DVA, 32
ng Dar oc '%ﬂwﬁt to péOJuu 8pa éO ghtit haaszi € bl_lg.oai al 8% di | uent
(et hanol )3 o, b%ﬁ;ll Henses 'Qbe. 10 o) ‘d:oarr T S E et B = nol ds
(Topas) cufH S ijwia) -es o ;{ln St orestht Ot aRss at Feem t enper at ure
ina N2 demRbidl Al sé o 83/ 02800 Py 6B oddia W1 dsl were opened,
and the I%W%S—pel—eased—ei%gl—&ked\ ot o—kthanol . The
(%) 36 40 7 [40 39 37 40 38
DCA 48 46 45 50 57
(advancing)
Modulus (psi) | 149 | 268 |85 90 91 107 134 [129
Elongation 216 | 149 | 294 300 (290 | 251 176 | 209
(%)
Dk (barrers) | 89 76 114 100 | 116 [117
5
Example 89 '
The lenses of Example 83 were clinically evaluated. The lenses were
worn by 10 patients in a daily wear mode (nightly removal) for a period of 30
10 minutes. For each patient, the test lens was worn in one eye and an Bauch &
Lomb Purevision lens was worn in the contralateral eye. At thirty minutes the
PLTF-NIBUT was 7.5 (+1.6) seconds compared to 8.6 (+1.6) seconds for the
Bausch & Lomb Purevision lens. . The front surface discrete deposition was
graded none to slight for 100% of the patients with the test lenses, compared
15 with 100% in control lenses. The movement was acceptable for both test and

control lenses. The lenses of the present invention are comparable in

performance to the B&L lens, which has a plasma coating. Thus, the present
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| enses were | eached with CH2ClI 2 and then | PA for about 30 m nutes each at

roomtenperature, then placed into borate buffered saline for about 2 hours
and t hen wotooobmer at 121 C for 30 m nutes. The resul tingPcanses28ses e t acky
5 to the touch and had a tendency to stick to each other. The advanci ng DCA

of these |IBamgse showsBRS I6heds funthet Srofh@pblyimer hatNaPk ¢dmpiiagmal e 92- 88
Reaction m xtures were nmade using.,the reactive co nent ampunts 10
based uporPIPKAE SRR RaRTRERITES MAtGTRFan uBEBt ATy aE i | uent .
The anounta éﬂr?ga@ﬂuzmgwmneamsmaﬁgb@d AELtABTRY Bhd AepbSiieii | ve conponent s
and dil uent. e reaction mxture and | enses were nmade using procedure of

Exanpl e 9resigtance wiiPytaePatiBdses were slippery to the touch and did not
stick sto each other. 15 The advanci ng DCA of these | enses was neasured and
i s shown igkamifi®be 14, bel ow. Table 14 Exanple 92 93 94 Conponent (wt

Fl uor osi | i'cone TRAGSgREhLhe s(Iféfic aciti2.3 %a%%d%e@t&zl@'\@d%& 8 24.8 24.7

PVP (K90) 0 5 4.9 SIGVWA 0 40.7 50.1 E 00.40.6 rocur 1173 0.6 0.6
0.6 Di | uens(hemuyhsity teiametbyldisilexangeand 4044 9nal bl end 18 18 18 Advanci ng

DCA 132( 8)qd %t}lylé%l&)etrgﬁlo% . ﬁére%_@ltih?rselﬂl‘ﬂgn %s%&iﬁ@& bVerﬁEﬂW t hat
hydrophilic polymer may be used to inprove wettability. In these Exanples
cont ad@0 anlyl- @9 NaxeOs sveiie added,and ihetroixtuse was 50064 foranpiheun3ibeiid up to about
60% ( Exa Qﬁégmi I S| ' orosilicone
macr oner n?rﬁnpﬁ%xgpgp N cegg%a)a/rtr@?m(%tl%éa soaggaﬁgrde By%%rﬁgprlyr?leq‘l i zing the

f 1 uor osi | iftteresl. Merhexaoemastayaporatagddendes redused prirssytenand cyBlics\D 03/ 022322

PCT/ US02/ %?QH‘emoved by heating to 110°C at < 1 mBar for about one hour to produce
hydroxybutyl terminated polydimethylsiloxane.

15 In a separate flask 12.2 g CH,OH terminated Fluorolink® Polymer
Modifier D10 with an average equivalent weight of 500 (Ausimont USA,
equivalent to Fomblin® ZDOL) was combined with 11.8 mg dibutyltin
dilaurate. The resulting solution was evacuated to about 20 mBar twice, each
time refilling with dry N,. 6.0 ml isophorone diisocyanate was added and the

20  mixture was stirred overnight under N, to produce a clear viscous product.

47.7 g of the hydroxybutyl terminated polydimethylsiloxane from above
was combined with 41.3 grams anhydrous toluene. This solution was
combined with the Fluorolink®-lsophorone diisocyanate product and the
resulting mixture was stirred under nitrogen overnight. The toluene was

25 evaporated from the product over about 5 hours at < 1 mBar. 3.6 g 2-
isocyanatoethyl methacrylate was added and the resulting mixture was stirred
under N for four days to produce a slightly opaque viscous liquid

fluorosilicone macromer.

30 Example 91
2.60 g of the fluorosilicone macromer made in Example 90 was

combined with 1.12 g ethanol, 1.04 g TRIS, 1.56 g DMA, 32 mg Darocur 1173
to produce a slightly hazy blend containing 18% diluent (ethanol). Contact
lenses were made from this blend in plastic molds (Topas) curing 30 minutes

35 under fluorescent UV lamps at room temperature in a N, atmosphere. The
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Exanpl es 95-95 Reaction m xtures were made using reactive conponents shown
in Table 15 and 29% (based upon all reactive conponents and dil uent)
t-anmyl awoabob23as a diluent and 11 % PVP 2,500 (based up®cTriesazisere
conponents). 5 Anpunts indicated are based upon 100% reacti ve conponents.

The react irpdids Wexd bpEfedMBRE thY IBASSS reMated ed@sihioceth@ml aGhe | ens ol ds,
and irradiated wusing Philips TL 20WO03T fl uorescent bulb at 60C, 0.8

MmN cn f or'eRgssurersdedched Wit w%@nq]ﬁh@pé%ﬁpraﬁqgt Mg eachRened and

| enses wergomabfpsriurel hef ahtd Sra8 bafferal sBhfe RY 8bod PEsUred of 15
m nutes. The | enses were 1 | aced into borate buffered saline

sol uti on fasd then giteglaxs aphd °éEprb§8av@des afha pesultingdenseg ware tackiie properti es

of theg esyl 95 96 97 98
99 mr?poﬁgﬁ'ﬁés{bgc'ba\/ﬁagéd%ts%‘g&%n%g{bkﬁz%%ﬁf@ *QQEW@ 35854 51 20

VPDVE 22 2 thiesedenses waganeasired ané issstewe. i6 Teble 14\orbloc 1.5 1.5 1.5 1.5 1.5
CG 819 0.25 0.25 0.25 0.25 0.25 EGDMA 0.75 0.75 0.75 0.75 0.75 Properties

DCA 122(8) Sho88(13) 58(8) 54(3) advancin Haze 18(4) 11(l) 13(1) 14(2)
12(1 15 V d
cont Act - ang % éi. e o} ¥t 8 e gl E rlenl RarlbaiEHs Eldobus O °5,
about 1010%ea=sead uaen reaQIWQcm;pGI%rtle)am:wsersTd!ylaatlmamddbm ash dilogiite by about

R X
Pr epar at i eandadiluemtDNBieGelatiomadixtune Brd igpises waye made using procedure of
Example 91. The resulting lenses were slippery to the touch and did not stick
to each other.
15 The advancing DCA of these lenses was measured and is shown in
Table 14, below.

Table 14
Example 92 93 94
Component (wt %)
Fluorosilicone macromer 49.7 28.5 19
TRIS 19.9 0 0
DMA 29.8 24.8 24.7
PVP (K90) 0 5 4.9
SiGMA 0 40.7 50.1
EGDMA 0 0.4 0.6
Darocur 1173 0.6 0.6 0.6
Diluent Ethanol D30 D30
% Diluent in final blend 18 18 18
Advancing DCA 132 (8) 69(7) 59 (9)
20 Examples 92 through 94 clearly show that hydrophilic polymer may be

used to improve wettability. In these Examples contact angles are reduced by
up to about 50% (Example 93) and up to about 60% (Example 94).
Compositons comprising higher amounts of fluorosilicone macromer and
hydrophilic polymer can also be made by functionalizing the fluorosilicone

25 macromer to include active hydrogens.
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58 WD 03/022322 PCT/ US02/ 28614 96 g of Celest MCR-E1ll

(nono- (2, 3-epoxypropyl ) -propyl ether term nated pol ydi net hyl si | oxane( 1000
MA), l1ll.wogsmeidacrylic acid, 0.10 g triethylam ne and ®COIAIY2/28614

hydr oqui none nononet hyl et her were conbi ned and heated to 140C with an air
bubbl er argkanplés 9596ri ng for 2.5 hours. The 5 product was extracted wth
saturated aquemalamur@sd«%aﬁd&usiﬂgeea&H%@o&\dow% sha@nal i ed over Nat

SO4 and ev. rated gi.ve 94 of product. HPLC was. . consistent with
desi red st AR i and @Bydiased ipdh 8l reBea Caspponshiecaniyiiagn fmb; 022325
PCT/ US02/ 24360kl a¥aadiluémt shidai 198 VP2, 800 (hasel Lpbh reattilé 6aMSorarl)ogel
conprising the reaction product of at |east one siloxane containing

macr omer ARPUNte indicalerbane basedwipae I PET rractysiCompansptsi 1The reagtioRer: and 5

at | east QARtrESWAE NatdZinRtheRARAARRIconiact IBRS mbidd, aaglir&iatehai m 1 wherein
sai d sil oxane containing nmacronmer is resent in an agount bet ween about 5%

to about 35%Wg BhiliphEL RPM@Hefluasescentbulp at GR%r, 8. mWemsiferabent3@ont ai ni ng
macr oner : er ' EQ&H 10% t o about
50% 10 .Imll%resqﬁ‘gh%/@gfe)?é@f ?@fgﬁﬁsl\kt\%ﬁ?}gﬁﬁ@g ﬁ%le@??%@gﬁ% con gi ni ng

macr omer dhtogledgnizegrwater at $h°€xwet aiperiat ob W minutémt Teelensdrowerel5% t o about
45% : 1%: -'{ngnngbégég 91% b&faté: l‘)l?ﬁ(m:& tséﬁq?)%rs%ld?ioﬁ%rdscfﬁlﬂu?eassénooghtgéléy%an €

cont ai ni ng cromer conprises at |e€ast one siloxané group, and at | east
one secoral 1g2dGfos®0 miri.eThd propetties of theupsaltims leatesgreashowngh hane groups, 15
al kyl ene gt 'Ijé)i al kyl ene oxi de groups, pol yoxyal kal ene groups, arylene
groups, al lﬂ% @'ters, am de groups, carbamate groups, perfluoroal koxy
groups, isocyanate groups, conbinations thereof. 6. The hydrogel of claim5b
wherein said at | east one sil oxan%qiq?fenigi ning macroners is forned via

pol yneri zing said sil oxane group | east
Ex. # 95 96 97 98 99
Components
SiGMA 30 30 30 30 30
PVP 0 1 3 6 8
DMA 37 36 34 31 29
MPDMS 22 22 22 22 22
HEMA 8.5 8.5 8.5 8.5 8.5
Norbloc 1.5 1.5 1.5 1.5 1.5
CGl 819 0.25 0.25 0.25 0.25 0.25
EGDMA 0.75 0.75 0.75 0.75 0.75

. Properties

DCA 122(8) | 112(6) 66(13) | 58(8) 54(3)
(advancing)
Haze 18(4) [ 11(1) 13(1) 14(2) 12(1)

15
Table 15 shows that the addition of PVP dramatically decreases

contact angle. As little as 1% decreases the dynamic contact angle by about

10% and as little as 3% decreases dynamic contact angle by about 50%.

These improvements are consistent with those observed for macromer based
20 polymers, such as those in Examples 92-94.

Example 100
Preparation of mMPDMS-OH (used in Examples 3)
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20 one acrylic or nethacrylic conmpound. 7. The hydrogel of claimb5 wherein
said at | east one siloxane containing nmacroner is selected fromthe group
consi sti ngoaB/oasthacryl ate functionalized, silicone-fl uoraatiuser/286n1€t hane
macronmers, nethacrylate functionalized, silicone urethane nacroners,

styrene functi @83] 6fZSsletMOREPAI (MiBHOS(2F-epsgppyl)-prapis bihepal et hacryl at es

and silicone nethacrylates and vinyl carbamate functionaljzed
pol ydi met H?T"%'PP@Qaﬂ‘i’é’d"ﬁ‘?thﬂlﬁ'@xﬁ?ﬂwgaéIMV(\H)’ ¢1-8igmethasvie PEPng 1880ut 1% to

about 15%the@iafimeand @.ozgﬁﬂquwfeqa&i\dm&hﬂe{méﬁ%re SemBiRéd Bi@r ogel  of
claim1 conprising about 3%to about 15% hig 30 nol ecul ar wei ght

hydr ophi | iReaiRs {prih0”C vath anvir bykblesged with dirdngrior 2&omptre sThg about 5% t o
about %Z%Opg}b&{mwaele%a {28 wiR SR J%ﬁ%r 98&?}4 NGHB®,WRRCH EL. T silicone
C % y&rop 1lrc pSIyner S

hydr ogel aim 14 wherein sal sel ected fromthe
group constHiGIngyer wabtijethdves Naz S \andotvaperatedsio give 9800P pERIRC.

PCT/ US02/ Z881dmPRLY LAAHSSnt A AAEh M erufdinct | onal ized pol yam des,
functionali ze pol'yl"actones, tunctronalized polyi mdes, functionalized

pol yl act ans, and m xtures thereof. 12. The silicone hydrogel of claim 14
wherein said drophilic polymer is 5 selected fromthe group consisting

of poly-N_vin pyrrolidone, poly-N/yvinylc,B, piperidone,
pol y- N- vi ny=2- ﬁ?bﬁa/?aufkbe¥§¥mﬁ<lhyi 3-nethyl - 2- caprol actam
pol y- N-vi nyl[|- 3- met hyl\- 2- pi peri don¢) pol\y-IRWi nyl - 4- met hyl - 2- pi peri done,

c
pon-N—vinyI-4-nethyp?é-caprolactan1 pol y-N- vinyl -3-ethyl-2- pyrrolidone,
and poly-N-vinyl-4,5-dinmethyl-2 10 pyrrolidone, polyvinylimdazol e,
pon-NDN-dinethylacrylanide, pol yvi nyl al cohol, polyacrylic acid,

pol yet hyl ene oxide, poly 2 ethyl oxazoline, heparin polysaccharides,

pol ysaccharides, m xtures and copolyners thereof 13. The hydrogel of claim
1, wherein the high nol ecul ar wei ght hydrophilic 15 polyner is

pol y- N-vi nyl pyrrolidone. 14.The silicone hydrogel of claim1l wherein said
conpati bilzing conponent is a compound of Formula | or Il RL R2
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| 1 R7/-R6-CR8-SS-RBRS R4 20RLRR RR RS R/7/-R6- | CGR8- 1 Si-[OSi]"-R8-
RB1 I CR6-R7 RERARARLI I wherein: 25 n is an integer between 3 and
35 RI1 iswbydnogen, Cl 6al kyl, R2, R3, and R4, are indepemdantsy28614

Cl. 6al kyl, triCl. 6al kyl sil oxy, phenyl, naphthyl, substituted CIl.6al kyl,
substi t ut aghgtiesiime®rs substituted naphthyl 61 WO 03/022322 PCT/ US02/ 28614
where the al kyl substitutents are sel ected fromone or re nenbers of the

group consi sii Agvefalie sibcanedwroaeh 6aPPrisitd theJdercton RERdyClPkoxy,  ani de,

hal ogen, hydaq¥ydt oneaibene confalnifightectsmemonyl and fornyl, and where the
aromatic substltutents are selected fromone or nore 5 rrenbers of the group

consi sting oftleasteapighymaleseial weighi hydiprhjlic p°'¥me%§moxy am de, hal ogen,

hydr ox¥l , caéth@éétIone%rrfpahm;hﬁ@wﬂawerﬂnd fornyl; R5 is a hydroxyl, an
al kyl group containing one or nore hy drox¥ groups, or
[

( CH2( CROR10) 4O R?hmdrqsﬁb@f@'mmw whereint i Soxage spaBINNAIMAgromerislo x is an
integer of 1 tgr%ggt mFHn%rﬁéL?rP'bgtv?eénoab%&t Q?adtorg%ﬁt gogferably 10 to 25; RO -

R1 1 are independe sel ect fromH having up to 10 carbon atons
and al kyl s h3viThg hugrqg@l af@laimr bwherginoire ssi@mleuqoutaerdng\maffrormrqreast one

pol ar T unct| onglegiiyiiis skt i o aflurfibedlcaRebaIms4 3 Boliobe 20 car bon

atons; 15 R7 | rou at can un ergo free radicals or
cat i orfi0c pwyﬁbeuhxdmog@kpfcdﬁmp‘rwber@gw thp siloxar@ qoataiting Aaerameraiid RS is is a

O VoLont o e PARREER G UM R 8o, 1. The

5. The hydrogel of claim 1 wherein said at least on siloxane containing
macromer comprises at least one siloxane group, and at least one
second group selected from the group consisting of urethane groups,

15 alkylene groups, alkylene oxide groups, polyoxyalkalene groups,
arylene groups, alkyl esters, amide groups, carbamate groups,
perfluoroalkoxy groups, isocyanate groups, combinations thereof.

6. The hydrogel of claim 5 wherein said at least one siloxane containing
macromers is formed via polymerizing said siloxane group with at least

20 one acrylic or methacrylic compound.

7. The hydrogel of claim 5 wherein said at least one siloxane containing
macromer is selected from the group consisting of methacrylate
functionalized, silicone-fluoroether urethane macromers, methacrylate
functionalized, silicone urethane macromers, styrene functionalized

25 prepolymers of hydroxyl functional methacrylates and silicone
methacrylates and vinyl carbamate functionalized polydimethylsiloxane

8. The hydrogel of claim 1 comprising about 1% to about 15% high
molecular weight hydrophilic polymer.

9. The hydrogel of claim 1 comprising about 3% to about 15% high

30 molecular weight hydrophilic polymer.

10. The hydrogel of claim 1 comprising about 5% to about 12% high
molecular weight hydrophilic polymer.

11.The silicone hydrogel of claim 14 wherein said hydrophilic polymer is
selected from the group consisting of polyamides, polylactones,

60



silicone-containing nononer is selected fromthe group consisting of 20
2- propenoi ¢ acid, 2-nethyl-2-hydroxy-3-[3-[1, 3,3, 3-tetranethyl -

[trinmet hyweilBpbd3exy] d i sil oxanyl] propoxy] propyl ester, (3Postusazesshoxy- 2-
hydr oxypr opyl oxy) propyl tris(trinethylsiloxy)si |ane, (2-nethacryl oxy-3-
hydr oxypr opyl Obﬁbyﬁﬁlﬁéﬁl|db|ﬁédtém§'ﬂ‘bhmloﬁbhﬁ§yﬁd1'ﬁnhdé§ ifuhcioRalized i xtures

thereof. 25 16. The dro of clalmlvvn rei.n at|b|I|Z|ng
conponent cor’rﬁPh’E@?n&F fP cégqnag;%j RUNPUAE S ‘?ﬂ?ﬁﬁﬁ‘?ﬁow ams

| WA- HB- [ | WA- HBLd InYivtuMagh&liedf X is 1 to 10 30 IWA is a d| functi onal
hydr ophilic oITérrer havi ng a nunber average nplecul ar wei ght of between

about 1000 aké TaB&llicomphysiogekel cigig;14 1o RSP GRIV G RAVTORT o t y
conpri $i ng at Lgpefeddipn MNe bGﬂS‘cbﬁsné’cﬁ‘a@%@b@ly-l@-@m@b’ﬂ’rﬂﬂi@@n@%ﬁl QY. 62 VWO

03/ 022322 PCT/ US02/ 28614 1 16 wheréin said IWA is
derived from aVWYh%FP'WWOH?ePWﬁhY'QH mralﬁetam \F&DI’YVNWMB reethyl nat ed

pol yoxyal kyl en in HBis a

di functi onal g?oﬁ%ﬁréfeéeiéa@t p%ﬁ' N-U‘}ﬁ/l ﬁMﬁﬁtﬁﬁeir 8@&'@%{#5?}5)%?\#13“ rg;am des, imdes,
car bamat es ur e@ethyzd plp@dﬁ%&]@@l)/dﬂﬁ"ﬁ)’héﬁ@ihyl Ztgapmﬁétaﬁy@pb’déi of claim1

wherein said c z n anount between
about 5 and abgﬁ?ﬁ%(ﬁm\)&eb %ﬁ&hﬁggpqﬁg&” rV(IJ el $§%%ﬂ§/l% 1 further
conpridi ng at DE@@ltdmﬁeinmr@élmIQoniﬁaIpn’e'dﬁ-lf‘édmmm’ﬂamlde adU'valon to said
si | oxane cont ai - Or T of claim 20
wherein said o?%@gl g@?%%c'@&r%n %‘r@{'de é?’gc% Q@VW’%%g e group
consi sting of aspain miyaaao;gbartdes?,polysacchandes mixtures and copolymers
met hacryl oxyprw&&ri s(trinmethylsiloxy)silane; siloxane vinyl carbomate 15
anal ogs, siloxane Vvinyl carbonate anal ogs, and sil oxane contai ni ng
nonomners, coImThathiydrrmgemfd:la)rlni‘gmmmn thechiglo mol&2ilar Wedghtyngdipeélliccl ai m 20
V\/nerelg sai d oxygen pe rire&b 2159 gnent is selected fromthe group
consi s ing of p poly-N-vinylpyrrolidone.

14.The silicone hydrogel of claim 1 wherein said compatibilzing

component is a compound of Formula | or |l

R’ R®
| |
R'—R®-C—-R®—si-R®
PR
|
20
R1 IIQZ ||? R5
R'—R®-C—-R®—Si—[08Si],-R®-C—R®-R’
R® R R R’
[
wherein:
25 n is an integer between 3 and 35

R'is hydrogen, Cy.alkyl,

R?R® and R*, are independently, Cyalkyl, triC+.galkylsiloxy, phenyl,
naphthyl, substituted C4alkyl, substituted phenyl, or substituted
naphthyl
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3- et hacryl oxypropyl tris(trimethylsiloxy)silane, 20 nononet hacryl oxypropyl
term nat ed pol ydi net hyl si | oxanes, pol ydi net hyl si | oxanes,

3- et hacrwbasyprsepyl bi s(tri nmet hyl sil oxy) met hyl si | ane, PCT/US02/28614

met hacryl oxypr opyl pent anet hyl di sil oxane and conbi nati ons thereof. 23. The
hydrogel of cl aiherethevdiin euusstmténts@rygelectﬂelfnmabrh@omammembeiss 25 present

i n an anount of t o _about i % 2 drogel . of 20 wherein said
oxygen per meablP égﬁﬂfﬂ%@ﬁ@s'? &g Fgﬁﬂh?xycﬁd[ﬁﬁy'aﬁﬂrﬁ%fy' Y 5 to about
60% 25. The hygi@s ¢lalogenchiroxy? Carbykio).-51RyI6arB8@ eAdReHBaRde conponent
is present in an B}Eunt of about 10 to algout 40%3930 26. The hydrogel of

claim1 furtheMhe |a§PWSt'%§”t?Sé'&'§?nt6ﬁée $RIeriBP fiem ene eFdRei%er . 27. The
hydrogel cl ai Mnzdntisiofine g?rau;dca{s'étmg%f CoRAKOWERMRAYI CSsdiRoNer  conpri ses

at | east one acrylic group, group or a conbination thereof. 63 WD
03/ 022322 PCT/ QS@Q'#%GEm'dez@alog?ﬂehwywérbqw Enadlylcarbomdped n sai d
acrylic group lf&ﬁ]y‘ he fornmula CH2=CRCOX, where R is hydrogen or C _6al kyl
and X is 0 or N, 29..The hydrogel of claim26 wherein said at |east one
hydr ophi | i c rrﬁhcbﬁ@hyd@xsle%éwwrpw@ﬁvmtﬁ@lr@rwrdawgursytdrqa«yl of 5

N, N-di net hyl acgy pE gre(Cl% wH@rﬁWfSW t%tﬂaﬁr éﬁé%gfp

nmet hacryl ate hydr oxy et melyhacr ene
monondBhacr yl aXds armmtm Wﬂl%@@d mefea@h*x/mt@%@nd mcme\wmfynabbymbl i done,

N-vinyl-N-meth cepa N- et hyl
formam de, N- v?%y? fgr ?E{rgn?n e, eﬁ?/%?i!xp%ﬁ%?éyﬂrﬁrﬁﬁta@ @%’r'laq\%e!#ﬂﬁ%rrer s, 10
vi nyl car banmat eamon@tems and abkylsgtavingapor dHadaben aﬂomrmlbstltutep(yv:ydext ran and

copol yners and afR ﬁﬁobﬂéﬁuﬁ&%sp fou 0 The hydrogel of claim 26 wherein
said at | east one “hy I'rc " conprises at |east one

pol yoxyet hyl en&® pﬂ)a;dmabenhgmmpg:ommsmgruprtoﬂ@ aafbdarhatotnsr m nal hydr oxyl groups
e g 0 B R 0o ol PR I BB P EABL e, P71 Copone:
i s sel ected fr polytrieeization, poroprising Up g 20 tathoh\atdrhy,|amde gl ycol ,
R8 is is a divalent or trivalent group comprising up to 20 carbon atoms.
15. The silicone hydrogel of claim 1 wherein said hydroxyl-functionalized
silicone-containing monomer is selected from the group consisting of
20 2-propenoic acid, 2-methyl-2-hydroxy-3-[3-[1,3,3,3-tetramethyl-1-
[trimethylsilyl)oxy]disiloxanyl]propoxy]propyl ester, (3-methacryloxy-2-
hydroxypropyloxy)propyltris(trimethylsiloxy)silane, (2-methacryloxy-3-
hydroxypropyloxy)propylbis(trimethylsiloxy)methylsilane and mixtures
thereof.
25 16. The hydrogel of claim 1 wherein said compatibilizing component
comprises at least one compound of Formula lll:
IWA-HB-[IWA-HB],-IWA

Wherein x is 1 to 10;

30 IWA is a difunctional hydrophilic polymer having a number average
molecular weight of between about 1000 and about 50,000 Daltons;
and
HB is a difunctional moeity comprising at least one N which is capable
of hydrogen bonding.
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et hoxyl ated al kyl gl ucosi de, and pol yet hyl ene polyols having one or nore
term nal polynerizable olefinic groups bonded to the pol yethylene 20

pol yol . 30 03hz23ky/dr ogel of claim 26 wherein said at | eastrcornsotiysdnophilic
nmononer i s selected fromthe group consisting of N, N dinethylacrylam de,
2- hﬁdr oxlyet hg?.mﬁtriyawg?el @ft@ailrrm EW)Eér@ianSmltWAGﬁh udlamie@,flrcﬂn hlxdr oxyet hKI |

met hacryl am de Vi yrrolidone, . p t hyl. enegl yco onet hacryl at e,
met hacrylic acihéi‘?mé&'%'iqﬁ)'gat&&ﬁaﬁ iy rﬁgﬁitﬁﬁg”qtﬁ‘gpé'ﬁ?wa’g&ﬂar‘?he hydr ogel
of claim 26 whelebRr. said at | east one hydrophilic nononer conprises

N, N-di met hyl acryl am de. 34. The hydrogel of claim26 wherein said at |east
one hydr ophi Fg-ﬁemd‘?ﬂgﬁbﬂf&'a'i"smp‘f"é%@mHWls afienatigngrarawvseledled o about 70
vwei ght %  35. Tl ieGrageoristing aF BnifesWAREE, Rafbaihthtéd uleB8Sdndgone

hydrophilic nononer is present In anounts of about 5 to about 60 wei ght %
36. The hydr ogéPmginaiprs thepedfuher ein said at | east one hydrophilic nononer

is present ifg f K1 A Wafardty i %2322
PeT) Ueos! oaeny T H 008 %%lér]o%el %@cﬁ?%@%ﬁ%ﬁ%?%%gt% 1 to about 15

wei ght % hi gh mBresent Brangment quit & apdlapaet 9aweigaBeut 5 to about 90
weight % h iz i i |4 ~ Myl mer. 38. The
g ygc?.w hy§+a§§§r%f%vﬁh 7R Bér‘ &a@&a}%% tgf)&ﬂ%@ét%‘n%%gz?@éwl P

hydr ogel of al ns rising about about h 5 nol ecul ar
wei ght10hydr ophPeineegite gemponeit suadditiarotosaislisiloganaednjainig roaerpaer bi | i zi ng
conponent; aboyt éﬁb&n@eﬁ)out 50 wei ght% said sil oxane containing nacromner,
0 to about 80 wePg t% si 1 oxane containing nononer and O to about 70 wei ght
% hydr ophi | i 21.ifbadwdrogeBd. claime?(hyhiereipedaid dxygeaipermeakiensomponentabout 3%t o
about 15% hi gh I r i : r ji k ; about 10 to about
80 wei ght % corsr%'gfiuggif F‘!?fﬁeggf‘éﬁﬁn%%“n%%?ﬁg °g§§{d‘13é %’Ef’q%y Sbut 50 wei ght % sai d

si | oxane cont amstmgcryrexypoomyitrisitrimetbplsiloxyysiland; siloxartzoityl 6arbamiagdt % si | oxane

cont o 19 Rghef Mol AR MRl A, SAOYRARD b BT 15 40
wei ght hydr ophimadnomess, oombinadibosiand bligamerb thdredS wei ght %
22.The hydrogel claim 20 wherein said oxygen permeable component is
selected from the group consisting of
3-methacryloxypropyitris(trimethylsiloxy)silane,

20 monomethacryloxypropyl terminated polydimethylsiloxanes,
polydimethylsiloxanes,
3-methacryloxypropylbis(trimethylsiloxy)methylsilane,
methacryloxypropylpentamethyl disiloxane and combinations thereof.

23. The hydrogel of claim.20 wherein said oxygen permeable component is

25 present in an amount of 0 to about 80 weight %.

24.The hydrogel of 20 wherein said oxygen permeable component is
present in an amount of about 5 to about 60%.

25.The hydrogel of claim.20 wherein said oxygen permeable component is
present in an amount of about 10 to about 40%.

30 26. The hydrogel of claim 1 further comprising at least one hydrophilic
monomer.

27.The hydrogel claim 26 wherein said at least one hydrophilic monomer
comprises at least one acrylic group, vinyl group or a combination

thereof.

63



conpati bilizing conmponent; about 15 to about 45 weight% said sil oxane
contai ni ng macroner, 10 to about 40 wei ght % oxygen perneabl e conponent and
10 to abowD 8022822 ght % hydrophilic 20 nonomer. 41. A sil ipcansobysbnogel
contact |ens conprising the hydrogel of claim1l and wherein said contact

| ens is not 28rfHeehydoyd ioedaird27 wheeeih esig a@fyllefgrtﬂ]pﬂha“ﬁtﬁé,forwiw ein the

contact |ens i _ ontact_lens. 43. The |ens | aj,m 41 wherein said
| ens has an ad?ﬁ%c‘ﬁ@%g'n"é E@%@W&EW&Q?'M@NI%&C&PH n about 70. 44.4
The I ens of gHarhe Kydro§e o crine 26GvHetdIn shidsat ashEN@Agdrophifkynanm ¢ cont act
angl e of less than about 60. 45. The | ens of claim4l wherein said |ens,

after about ondYYNEYHS selggted fregvthe greun cqnsisting Pk ak up time of at |east
about & secondy, N&ﬁméﬁ} cﬂi}@mhé@-h?@roﬁ%&hﬁ‘n@th%ﬂ%@ $Iy%é|*dﬂ l'ens further

conpri ses a nodul us | ess t han abou he lens of clains 41

wher ei n sai d Ié’ﬂﬁéh?‘ﬂ’V‘?F?e? ’UGF&%&’P%EmSt'\%’fYW'd%&ﬁH@%’BY'@&QMQh about 10 and
about 60% 65 \AQnQ)%eQe%czﬁatepgaﬁé%ﬂzfc%%@lécwﬁ@acﬁh@-vw RestidoRd, claim 1

wherein said héﬂh nol ar wei hydr ophi po IS present in an

amount suffi ci v'nvld\lm%k}w@éetaml%ﬁ N-¥ingl- N@ﬁ%acetam dayiayitN-athowbel with an

advanci ng dyna C ower than a
hydr ogel wt hoﬁrﬁ]sagﬁgé ﬁgglrngﬂ%!'rﬁ??gﬁtwgy?ré%ﬁ’é Vlhg%%%%@%%ﬁdqpﬁgﬁ%} of claim1l

wher eil® sai d hyuwbg%bamgteanoncrmerﬁp ophilic expzoleapumerionsarsa
sem -int erpe.”egb@ﬁibﬂgamgﬁd"%df)c}/ré saﬁd%% tiGR eh?dfng the steps of (a)

m xing reactiv onent s rising eas one hi gh nol ecul ar wei ght
hydr ophi | i c @Quijmydrcmel oflcmaime%ﬁ;whemm sald! eileast anerttydraphilig macr omer and an

ef fective amuiorind ool BAsts 812G SBTHNR )88 BATBRREORgARd (D) curing

t he product of 'ste orma he~met hod of
cl ai m 50 wher eionmeaé df thiedenpuna dlyduayi greupreptacsd sitara fuoplidnabl mi ¢ devi ce. 15

52. Th| nmet hOdé’f‘Iﬂp clo‘%ltémﬁg a%Wrﬁér&aﬁ%'&u%%hé&%l mc device is a silicone

hydrogel cont a
31.The hydrogel of claim 26 wherein said at least one hydrophilic

monomer is selected from the group consisting of polyethylene glycol,

ethoxylated alkyl glucoside, and polyethylene polyols having one or

more terminal polymerizable olefinic groups bonded to the polyethylene
20 polyol.

32. The hydrogel of claim 26 wherein said at least one hydrophilic
monomer is selected from the group consisting of N,N-
dimethylacrylamide, 2-hydroxyethyl methacrylate, glycerol
methacrylate, 2-hydroxyethyl methacrylamide, N-vinylpyrrolidone,

25 polyethyleneglycol monomethacrylate, methacrylic acid, acrylic acid
and combinations thereof.

33.The hydrogel of claim 26 wherein said at least one hydrophilic
monomer comprises N,N-dimethylacrylamide.

34.The hydrogel of claim 26 wherein said at least one hydrophilic

30 monomer is present in amounts of about 0 to about 70 weight%.
35.The hydrogel of claim 26 wherein said at least one hydrophilic
monomer is present in amounts of about 5 to about 60 weight%.
36.The hydrogel of claim 26 wherein said at least one hydrophilic
monomer is present in amounts of about 10 to 50 weight%.
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53. The nethod of claimb50 wherein said reactive conponents are mxed in
the presence of a diluent to forma reaction mxture. 54. The net hod of

cl ai m 53 wbhesm2a32zai d diluent is selected fromthe group PEO/USONss6$4 i ng oOf
et hers, esters, al kanes, al kyl halides, silanes, am des, alcohols and

][n'xt urﬁs t heg®ofhe Eﬁirod'él(i‘)fmid‘igd:oﬁfpneingihamsle& Ydﬂéﬁcﬁitﬂswélghtﬁu Riglent sel ecL ed
romthe group sti.ng am ohol s xtures thereq 56. The
met hod of clai r'ﬁ“g lﬁ\ﬂé’f’%!g'% hygrop %ﬂlﬂp@ me@@F’@gpPh@%@l@ L‘!‘f?'ghésj consi sting
of tetrahydr of tmmxymhmtonaﬁﬁd%'m:onaltbhwhmrhgambab@er i- pr opyl lactate,
et hyl ene chl IrﬂdfafehOCt anet h% 'B%ld ot etrasi| oxane, di ne f or mam de,

di met hyl ace YHPgRIohgleims b SPHRERNG 8P 1rr@1t919'P°Utﬂ9r/°r'Ei9hd| none m xtures

t her eofs and mi m&é&ﬁamengmyefopmh@ pofnRGCABHAt Witd Bbadt doeRsighene al cohol . 30
57. The nmethod of claim wherei n said dil uent conprises-at | east one

al cohol havi ng camppEbiizing cempeRnt ARGES tasgboutiS8 waigHUusald siaxanen 53 wherei n

said diluent cegpi irﬁ@nﬁ& dn%}sé t&é&ut@b%t‘ﬁ%&ké}% &ntdifiagt 5 carbons
atons. 66 WO 03/022 PCT/ USD2/ 28614 : d of clFaim 53 wherein

sai d di | uents &qnomasanditg abayl G weight i yceenhilis Mprameiat er. 60. The net hod
of claim53 E@efr?éI'i'ycﬁ??éio@blb%ﬁ%oﬁ%??:h%%%u?é%'t@%ﬁ&ftol%g @hcohol sel ect ed

fromthe group consi s of tert tert cohol, 2-butanol,

2-met Y - 2 penmieﬁularme;gf@nhyétthcpowmeamﬂout30|tma t.89-wRightSnol
3-et hyl - 3- pent %8@§a$,\ﬁhz7n§b&ﬁb dé 3‘1%”‘5'533‘ 50W J/escal hereof. 61. The

met hod of claim erelin sal uent 1I's selecte rom he group
consi sting of Iséoxanelcontapnamacromertaapeepolymeraddd abeld68vedighttert - butyl 10

oL Sone! | ooy s MRS B ABAIE ardy AR IGhrg R, |t e
f ormam de, di mmdmpmescet am de, di nmet hyl propionam de, N nethyl
B O ok 388 M ST o el S D e 7
1- net hyl - 2- pr opm@ulartwagfytlhydkxphholpplynterj abonp b enebalt pomeighetdyl et her,
| sopr opanol , lbgr%tpgyb|||2|né)¥rr¥18(|)r%e% a%’out 15 to about 45 weight% said
siloxane containing macromer, 10 to about 40 weight% oxygen
permeable component and 10 to about 50 weight % hydrophilic
20 monomer.
41. A silicone hydrogel contact lens comprising the hydrogel of claim 1
and wherein said contact lens is not surface modified.
42.The lens of of claim 41, wherein the contact lens is a soft contact lens.
43.The lens of claim 41 wherein said lens has an advancing dynamic
25 contact angle of less than about 70°.
44.4 The lens of claim 41 wherein said lens has an advancing dynamic
contact angle of less than about 60°.
45.The lens of claim 41 wherein said lens, after about one day of wear,
has a tear film break up time of at least about 7 seconds.
30 46.4 The lens of claim 41 wherein said lens further comprises a modulus
of less than about 90 psi.
47.4The lens of claims 41 wherein said lens further comprises a water
content between about 10 and about 60%.
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N, N- di met hyl propi onam de, ethyl |actate, dipropylene glycol nethyl ether
and m xtures thereof. 63. The nethod of claim53 wherein said diluent is
present iwoan/ozseunt 20 | ess than about 40 wei ght % basedPaparso2/essi4 eacti on
m xture. 64. The nmethod of claim53 wherein said diluent is present in an
anount  bet wéThalhydtogkDofastaimatowhiéredlsale hightriiolbasedweigbthyidrsphilact i on

m xture. 65. TheI met hod of claim53 Y\,herﬁeié} said. diluent is wafer soluble
at 25 processi RGVOSHY PresaY AR adqupt FiEcientdo pravidaan adigls PRI (¢) renovi ng
said | ens fromfrannsdidl hiydrogblivith sreadldneing dypamisiortactBegledhityidr ating  sai d

| ens, wherein both ste and (d) .are rformed, in aqueous sol utions
whi ch conpri se aﬁﬁ?@&ab&@%é&@ﬂ%%ﬁ%v)éuhyzémﬁw%?m sgisl hYFFRPWiSt hod of cl ai m 53

wherei B said cgbiyferi s conducted via heat, 30 exposure to radiation or a
conbi nati on %h%_re f and said reaction mxture further conprises at |east
one i nitiat of9- 169 hygtogehehaaion bwhened saidBydiResids an sdepepelrating i s conduct ed

via irradiati Olﬁet\mmfh%gﬁli_ir@é}béﬁé}gﬂiﬂ?ql,/eg,porﬁ._cti nic radiation and said
initiator conprises at |east one photoinitiator. 67 W 03/022322
PCT/ US02/ 2863% A mgthodicempeising dheosteps af (@) BVxing Egastive sameoneds at i on conpri ses

li ght having acympasirgat lasf orRagh m%mumg@?thygﬁagﬁig@gggnﬁﬁiﬂ initiator is

selected fromthe group consisting of arondtic . roxy ketones,
al koxy8oxybenz Hassonegikxape epriaBNg agPMen 8¢ AN eifeetiedamsountiokatur es 5 of

tertiary am neﬁia%f‘gnéiE&ﬁﬁ&m&inlg%dgnéﬁyérﬁp(b; ?grrir?gﬂ?g p@cgduc-{gtest@}?t hod of

claim67 wherein said inltrator is selected m roup consisting of
1- hydr oxycycl ok@kg forgh@ hipmediaabeevice- hydr oxy- 2-

R e
phenyl phosphi nepkthdieic evicé- t r i met hyl benzyl di phenyl phosphi ne oxide and
combi 1St i onso ST of ARV REREPRT AR dBTRERAPIRHY) benzoat e and
m xt ur es t her ebifdrogél_.co‘ﬁlm:t Imshod of _cI aim67 wherein said initiator is
\%ie;ﬁ?t p;pcgﬁTbgﬁe&hgwof czh?lmn’:%d(\yvh'{:‘r%inI Qaig%%%ﬂ$éscc§r¥186pre% sogrte rgl'x%d tmo about 2
the presence of a diluent to form a reaction mixture.
54. The method of claim 53 wherein said diluent is selected from the group
20 consisting of ethers, esters, alkanes, alkyl halides, silanes, amides,
alcohols and mixtures thereof.
55. The method of claim 53 wherein said diluent selected from the group
consisting amides, alcohols and mixtures thereof.
56. The method of claim 53 wherein said diluent selecting the group
25 consisting of tetrahydrofuran, ethyl acetate, methyl lactate, i-propyl
lactate, ethylene chloride, octamethylcyclotetrasiloxane, dimethyl
formamide, dimethyl acetamide, dimethyl propionamide, N methyl
pyrrolidinone mixtures thereof and mixtures of any of the foregoing with
at least one alcohol.
30 57.The method of claim 53 wherein said diluent comprises at least one
alcohol having at least 4 carbon atoms.
58.The method of claim 53 wherein said diluent comprises at least one
alcohol having at least 5 carbons atoms.
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upon said reactive conponents. 71. The nethod of claim67 wherein said
curing is conducted via visible light irradiation. 72. The nethod of claim
71 wher eiwogaiock3eni ti at or conprises 1 20 hydroxycycl ohexylpcahesoybsciet one,

bi s( 2, 6-di met hoxybenzoyl)-2,4-4- trinethyl pentyl phosphine oxi de and

m xtures t hes@The method BEciEm 5®Ahefeirbad liddntyBRY iREA ahdiedsiyni ti at or
conprises bis(2,4,6- trinethylbenzoyl)-phenyl phosphi neoxide. 74. The

met hod of cl ai GiSPEEeARlEMEtNWaIET.d react i ve conponents further 25 conprises

at |east onegdNhahsahbi ggdgmmwnéreir?éaidlih@em%m%s&éaﬂb@étr@nzl wherein said

curing step is conducted at a cure intensity between about 0.1 and about 6

mWcnR. 76. Thélaebelksledied tomithe grouRioneisting:af tarthyfaned tet-emyl s conduct ed at
a cur e | ntensigioingf 2ghRE ABRYL2-AnRnEH ST Al one. 30 77

The nethod of clains 75 wherein Said curing ste er conprises a cure
tinme of at | easiethicupentanalniretbyl-F@entanel, detdiogtivi-3cacianetand wherein sai d
curing step f“rrﬁif'tﬁFesCtﬂgr%Btfes a cure tinme of between about 1 and about 60
m nutes. 68 WO 03/0223 CT/ US02/ 28614 79. The nmethod of claim 75 wherein
sai d curing &t.-dpefmethodof dainppd wherein said dilweéntis sfledied fiemrthalgoup 1 and about
30 m nutes. 80 : | my 7 rel aj ' pis

conduct ed at acoﬂ-ﬂﬁt{o raf{p‘%g%&g’r@ '?éedpl’t ztiérﬁ&g[tg‘?hgn@&gca@%i&gﬁtgpmt hod of

cl ai m185 wher eialcobal, 3-reethylrzpentanolj isopropanalt taainyltalahot, ethyéleatate,e bet ween

about 25C and € fael ai 52 . sagid curing step is
conduct at a tﬁ%%é?%ttﬁgg%ge Ih%gatgb%ﬁtdﬂhgae;g%%b@ H@hﬂhe met hod of

cl ai m 53 wher effornsaiide, rdimethybacetammitiay dimethyt propébniamide, NLtettpd d and sai d

nmet hod further ¢ 1 ses_the. step,debl.ocking said ophthal m c device from
said nold. 84. p’f'roﬁgmr%%?o%’dorﬁxi r%#)meé%cfv\her ein said reaction m xture further
conpri ses at62.daetmethed bioslainobEwhéemin sed gidentt jeisedgdied frompthé group. 85. The

it SN T TR, T SR
tripropylene glycol methyl ether, isopropanol, 1-methyl-2-pyrrolidone,
N,N-dimethylpropionamide, ethyl lactate, dipropylene glycol methyl
ether and mixtures thereof.
63.The method of claim 53 wherein said diluent is present in an amount
20 less than about 40 weight% based upon the reaction mixture.

64. The method of claim 53 wherein said diluent is present in an amount
between about 10 and about 30 weight% based upon the reaction
mixture.

65. The method of claim 53 wherein said diluent is water soluble at

25 processing conditions and said process further comprises (c) removing
said lens from a mold in which said lens was cured and (d) hydrating
said lens, wherein both steps (c) and (d) are performed in aqueous
solutions which comprise water as a substantial component.

66. The method of claim 53 wherein said curing is conducted via heat,

30 exposure to radiation or a combination thereof and said reaction
mixture further comprises at least one initiator.

67.The method of claim 66 wherein said curing is conducted via irradiation
comprises ionizing and/or actinic radiation and said initiator comprises
at least one photoinitiator.
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40, 000 Dal tons. 86. The nethod of claim84 wherein said | ow nol ecul ar

wei ght hydrophilic polynmer has a nunber average nol ecul ar wei ght of | ess
t han abouwo 12021300 Dal tons. 20 87. The net hod of cl ai m 84 pairarsez/mseihe | ow
nol ecul ar wei ght polyner is selected fromthe group consisting of water
sol ubl e pol yegiTthesnethbaof ¢lain endhpiry s4ib yadiaorotomsrises lightchavingtalr es

thereof. 88. The t hod .of c]aim8 ein the | qw. nol ecul ar wei ght

pol yner is sel"@c‘,’ggagg‘r%ﬂbﬂ\%%&rﬁ%o\é\ﬁﬁ o ppg s SI'WL"’\’}%?ISA?FF%’I i done,
pol yet hyl ene  Zongiheapbsp carisling othityhatid-ApRZ)dré Itéhed, Xt ur es t her eof .
89. The nethod of clalm84 wherein the | ow nol ecular wei ght hydrophilic
pol yner is pre@gﬁﬁ‘f‘yq’%y BRATSs 2GROPRENONS S 20YbPHRSPHINERIIESe IYER t he

reacti @n m xt Ulggte ahtifes Bid WiketBhes: laAt Migtiredeion t he | ow nol ecul ar
wei ght hydr oghi lic 0 IS present in amounts between about 5 and

pol ymer Nt 1n a
about 20 wei ghtThe reribediof ¢ldim ¢ hwhewin s3id initiater igselectpd froppthenet hod of claim

84 wherein sai RelstiRd of F-hG@RIUScRReRAIPRENATKetdHBUSH Jout i on. 69 WO
03/ 022322 PCT/ rSO /286141%182. %‘he §’rrtsl;si'fhogklygl‘p c?gi r% 84’ g@gﬁ sai d aqueous

sol ution furt h&etedrppheswkprapand-ene, bise2.6wimetborrhenzod)-2 8 net hod of claim

o2 wherel n sal difith{BERGISNGSBARE GXRR, Bis(d £BHmBRRIbAZA]-ON © surfactant. o

94. The met hod of clainT \her ei n sal d surfactant conprises TWEEN(r), or
DOE12d0 95. Thehepyiphaspbineexide.m.98-timethyibenzddiphey! Phospinine pxider esent i n

anounts  up to;aRouf 614noH bQMoyp(?Bh%rgt?pH@hﬁ'iggoQifdeg%%izg’fnrgr%gﬁQPrei n said

surfactant is present in amount’s et'wee out ut 1200 ppm
97. The net hod esterclombinagensnteanpharguidore aed athyb&{NMN-on conpri ses at

debi ocking 1 o SufefiReH R perda i AR ES UBledt 0 bout. ambi ont and about
100C. 15 99. 70 Aéemeethadiobdlainl @i whé@innsaid @iitraterds grebebt indke neactisn conduct ed at
a 15 mixture in amounts from about 0.1 to about 2 weight percent based
upon said reactive components.
71.The method of claim 67 wherein said curing is conducted via visible
light irradiation.
72.The method of claim 71 wherein said initiator comprises 1-
20 hydroxycyclohexyl phenyl ketone, bis(2,6-dimethoxybenzoyl)-2,4-4-
trimethylpentyl phosphine oxide and mixtures thereof.
73.The method of claim 71 wherein said initiator comprises bis(2,4,6-
trimethylbenzoyl)-phenylphosphineoxide.
74.The method of claims 67 wherein said reactive components further
25 comprises at least one UV absorbing compound.
75.The method of claim 71 wherein said curing step is conducted at a cure
intensity between about 0.1 and about 6 mW/cm?.
76.The method of claim 71 wherein said curing step is conducted at a cure
intensity of between about. 0.2 mW/cm? to about 3 mW/cm?.
30 77.The method of claims 75 wherein said curing step further comprises a
cure time of at least about 1 minute.
78.The method of claims 75 wherein said curing step further comprises a
cure time of between about 1 and about 60 minutes.
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t enper ature between about 70C and about 95C. 100. The nethod of claim 83
wherein said deblocking is conducted wusing agitation. 101. The nethod of
cl ai m 83 wasmR1325ai d agitation conprises 20 sonication. pPCQAISOZ2seee hod
conprising the steps of (a) mxing reactive conponents conprising a high
mol ecul ar wevghhehuéih@@bf tihien PRWBRIIN s&iddudiy slebagithereomipaised aof a

conpatibilizin nt and (b) curin roduct of step (a) at or
above a mini rm%f‘ et‘”FSnPg?e‘ﬁ ha'}‘%ag%{tﬁgﬂwguﬁ?onedl cal device. 103. The
net hod of cl aomhéqaemb@bfsuamsm Aherin s&8dicErifg Sieptidadrbiveted fs. 104. The
net hod of claim 103 wherein said device is a contact |lens. 105. The met hod

of clai m 103 wiePeeAtuagrateiBanahpitiZ®es. an 30 advanci ng dynani ¢ cont act
angl e gf abogj T%Q rRéthb@BFclauﬁpﬁ% w-'h_BF'elr{T?éB%gnPéest% "i‘é E%’ﬂ"?’%t?y%‘r 28in said lens

conprises an advanci ng dynam c contact angl | ess. 70 WO
03/ 022322 PCT/ i30p¢ragee hetwsen. abﬁhte%f’éld!mtj?@f() claim 103 wherein said | ens

conprises a u st about econds. 108. The
nmet hod of clélf'?rr]rhf t\%@?&%"&% Wh eé'l‘:?? @guémgﬁé%?%ndufb%t%er conpri ses at
| east one i nit iterthperaturd B8twebhebobt 40°¢ afd 70°@i. m 108 wherein said cure is
conducted v rra said.conditions ¢ rise ,initiator
concentrat i 0§3 glﬁ‘ %h?‘iotoﬂ?' g‘?( Wse@l"?%’i‘f RRCPR "B?‘trg& 'd&UEA '8 i ni num gel
tinme. 1910. Thenmahﬁds@“a reétAbdTuHPRr Bhrapedds thdistbp dibldckingrsaids Present in an
anount up to about % based upon all reactive conponents. 10 111. The

met hod of cl ai r‘i’Pﬁtﬁ'QrV\'ﬁQ?}é'Fﬁf@ﬁi%P'q’ Aod-ator is present in an anount |ess

than about Ogh%nbasétodBPElait] 83 waafan ¥Aid ¢EABRBR Plkidire fulther The method of
claim 109 wherein said cure is conducted via irradiation at an intensity

of less than akeWPrisesyieast one jay mplrculps et Sy dropalliePelygefner ei n sai d gel
time is at | gaghedRstHbd oflGairfs 4 GheRSsaid v mbldeuR WeRtht AaebAitien 109 wherein

sai d gel time is at | east about
polymer has a number average molecular weight of less than about

40,000 Daltons.

86. The method of claim 84 wherein said low molecular weight hydrophilic
polymer has a number average molecular weight of less than about
20,000 Daltons.

20 87.The method of claim 84 wherein the low molecular weight polymer is
selected from the group consisting of water soluble polyamides,
lactams and polyethylene glycols, and mixtures thereof.

88. The method of claim 84 wherein the low molecular weight polymer is
selected from the group consisting poly-vinylpyrrolidone, polyethylene

25 glycols, poly 2 ethyl-2-oxazoline and mixtures thereof.

89. The method of claim 84 wherein the low molecular weight hydrophilic
polymer is present in amounts up to about 20 weight% based upon the
reaction mixture.

90. The method of claim 84 wherein the low molecular weight hydrophilic

30 polymer is present in amounts between about 5 and about 20 weight%
based upon the reaction mixture.

91. The method of claim 84 wherein said deblocking is conducted using an
aqueous solution.
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35 seconds. 115. The net hod of claim 102 wherein said conpatibilizing
conponent is not a hydroxyl functionalized nacronmer nade by group 20
transfer wolognersezati on. 116. The nmethod of claim 102 whereTrussaesbi4 eacti ve
conponents further conprise at |east one macroner. 117. The net hod of

cl ai m 50 whe9Zzimhe $hetHod 6NPaiti 84 Wwheiehts410 BR0ERR solit®nifoither hydr oxyl
functionalized macroner, made b transfer 25 polynerization. 118. A

y grou
met hod for i mFBWH@eﬁ?@e%PPEﬁPﬁ??@Rbf an ophthalnmic device formed froma

reaction m x93!mReGRETAGA 6f ASinP9Z WABredt sdig 36iataM ddhihisesat lRES e hydrophilic
wei ght pol ynmer and a conpatibilizing effective anount of at |east one

conpat i bi | i zi nGORIRBSREFCAY: said reaction 30 mixture, wherein said

conpat isbi | i ZoNThe PRERGEBL clhifn 9P haret ¥4i Barfadtmcohpiiabs TEEN®pPol ymer nmade
from hydroxyl functional nethacrylates. 119. The nethod of claim 118

wherein said cOP&E™0i zi ng conponent has a conpatibility index of
greater thanggi_bﬂgtmé}hgd of J&im:’%?/ﬁé%}’r?g‘ﬁasﬁ’gétéﬁ%ﬁ%%@ﬁﬂin abiiints'he met hod of

claim 118 wherein said conpati I zi ng conmponent has a compat |sbi lity index
of greater thatdpd®abeutsi0.0 )M.The nmet hod of claim 118 wherein said
conpat i bi | i ZH@ghe HHBR laif PP vh id s6@sdtai sk AR RSN p. 5 122.
The et hod o? cpgi m 1 1%%%& n sgll%g1 g%npa’??([b?'ﬂi §P§§E fé@%po‘%’trra{rﬁgtj further
conprilfes hydr bgiweenahout tohend gbetid2ABop@w. Si to OH ratio of |ess than

about 15:1. i i i f Lbilizing
conponent ha%ﬁi"%ﬁ‘?%%%ﬁ%? %“bg*ﬁiﬂ %‘iﬁ&gﬁ%ﬁ%@@hggﬁg’@gg’% ‘L"QO: 1. 10 124.
An opht hal m ¢ leastorsorganiiselyeat.si | i cone hydrogel which has, without

surface {1 Rt manbeff olihl 8 RhER W WLiIBARhe Ricd-BRsLgpgut 7 seconds

125. A silicorne oge ens-conprrsin ne oxygen
per meabl e conptemepdratusé béteeeh aboat ambipat arld abaut ng0nponent and an 15

amount, ot hi g 1R S &thod o &3t 85 WharGia Rl debidRing T8 Condtickad 4™ t©
temperature between about 70°C and about 95°C.
100. The method of claim 83 wherein said deblocking is conducted

using agitation.

101. The method of claim 83 wherein said agitation comprises
20 sonication.
102. A method comprising the steps of (a) mixing reactive

components comprising a high molecular weight hydrophilic polymer
and an effective amount of a compatibilizing component and (b) curing
the product of step (a) at or above a minimum gel time, to form a
25 wettable biomedical device.
103. The method of claim 102 wherein said device is a ophthalmic
lens.
104. The method of claim 103 wherein said device is a contact lens.
105. The method of claim 103 wherein said lens comprises an
30 advancing dynamic contact angle of about 80° or less.
106. The method of claim 103 wherein said lens comprises an

advancing dynamic contact angle of about 70° or less.
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provi de said device, w thout a surface treatnent,

with tear filmbreak up

tinme after about one day of wear of at |east about 7 seconds. 126. A device
conpri si ngoa3seiszzone hydrogel contact |ens which is sub®cartSoabseys free
fromsurface deposition without surface nodification. 20 72

107. The method of claim 103 wherein said lens comprises a tear film

break up time of at least about 7 seconds.

108. The method of claim 103 wherein said reactive components

further comprises at least one initiator

5 109. The method of claim 108 wherein said cure is conducted via

irradiation and said conditions comprise an initiator concentration and

cure intensity effective to provide said minimum gel time.

110. The method of claim 109 wherein said initiator is present in an

amount up to about 1% based upon all reactive components.

10 111. The method of claim 109 wherein said initiator is present in an

amount less than about 0.5% based upon all reactive components.

112. The method of claim 109 wherein said cure is conducted via

irradiation at an intensity of less than about 5 mW/cm?.

113. The method of claim 109 wherein said gel time is at least about

15 30 seconds.

114. The method of claim 109 wherein said gel time is at least about

35 seconds.

115. The method of claim 102 wherein said compatibilizing

component is not a hydroxyl functionalized macromer made by group

20 transfer polymerization.

116. The method of claim 102 wherein said reactive components

further comprise at least one macromer.

117. The method of claim 50 wherein said compatibilizing component

is not a hydroxyl functionalized macromer made by group transfer

25 polymerization.

118. A method for improving the wettability of an ophthalmic device

formed from a reaction mixture comprising adding at least one high

molecular hydrophilic weight polymer and a compatibilizing effective

amount of at least one compatibilizing component to said reaction

30 mixture, wherein said compatibilizing component is not a styrene

functionalized prepolymer made from hydroxyl functional

methacrylates.

119. The method of claim 118 wherein said compatibilizing

component has a compatibility index of greater than about 0.5.
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120. The method of claim 118 wherein said compatibilizing
component has a compatibility index of greater than about 1.

121. The method of claim 118 wherein said compatibilizing
component comprises at least one siloxane group.

122. The method of claim 121 wherein said compatibilizing
component further comprises hydroxyl functionality and has a Si to OH
ratio of less than about 15:1.

123. The method of claim 121 wherein said compatibilizing
component has a Si to OH ratio of between about 1:1 to about 10:1.

124. An ophthalmic lens comprising a silicone hydrogel which has,
without surface treatment, a tear film break up time of at least about 7
seconds

125. A silicone hydrogel contact lens comprising at least one oxygen
permeable component, at least one compatibilizing component and an
amount of high molecular weight hydrophilic polymer sufficient to
provide said device, without a surface treatment, with tear film break up
time after about one day of wear of at least about 7 seconds.

126. A device comprising a silicone hydrogel contact lens which is

substantially free from surface deposition without surface modification.
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