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WO 2004/ 016405 PCT/ US2003/ 025235 MOLDS FOR PRODUCI NG
CONTACT LENSES This i nvention describes nolds that are

wais@iole4dh t he production of contact | enses aPdI/US2003/025235

met hods for their use. 5 RELATED APPLI CATI ONS Thi s
appl i cat i oMOEDS EOR PRODUOING ICOHTACT LENSES at .

con: TRV e 3'ze§fm@d§mﬁéig%r}eil&s§ﬁ§" isthe prggluction of
céﬁfa%?%n%@éanﬁ%ﬁ@@sjw thift fsentact | enses have been

used commercl a to I nprove vision since the 1950s.
The first contact | enses were nade of hard material s.

Al t hough these they are
not suitable for a%ﬁ@ﬁ@%ﬁ@ﬁa r poor

i ni titgals SMTcatibn A8 cbhghiiatio-AlparebyU| DvpaeAppaBel.iNg.
to oxygen. Later devel oprments i n the field gave rise

1068935135, vdhichis a contrgatidraiveeprupbd. S a3ty Appgekes, Navhi ch

enel y popul ar today. These | enses have hi gher
1@%#%errreabi lity and are often nore confortable to

wear than contact |enggsCrRe&ROUNDward materi al s.
Unli ke hard | enses that are manufactured by |athing
har d Gsinkeeidengeshave been need cammersigily t@ SRprve Vidas é‘@ce the

1?\%@% ?q%ﬁr%%&ﬁé eagﬁgﬁe {n%ﬁ%"é)g %Eﬁﬁﬁbéggpélsu%%uﬁh these

leryesi srbenirremtly st ethegsire edt Suitable famsll pﬁ)mitpldee tofthelr poor
such nol ds and . their nethods of ﬁr oducti on nﬁ%ﬁ
iniblemiartgng thejrelativRlydow pesmeability 1o axygen. laigr

7 i
dyBftpreits m RN B3V isBd soR conteetfehos, 63s84 Bpon
hi]lj&mls wrhighaate extrelsebopemilar todayl &heseatiensashioave h|gher

onvex surfagce co S onds t ack c e of
RTE et eI AT 3 & el Bone ppforaiiedd Wt dhdE cShtadt
@és; s,ﬁ\ﬁsdé%f h8RPRRE IS, u.hlikefﬁ@ﬂtleﬁé&s\&ﬁa@ér@n{amﬂ@@d by

prepare |enses using these nolds, an uncured
lathing handrpi¢cas @‘rplasthamaimblﬁes%@@nttaﬁblen@@ﬁ & eftgnd

reandact L b SRS s Bkl e 8 G hatlinoRL HEER B4 foit has
tbpEsrapHy vbhéistent WititHe MRGirsdfinal lenge Examples of such molds and
their methods of production may be found in U.S. Patent Nos. 4,565,348,
4,640, 489, 4,495,313, JP 08025378, and JP 0726644 which are hereby
incorporated by reference in their entirety.

These two part molds contain a male member whose convex surface
corresponds to the back curve of a finished lens and a female member whose
concave surface corresponds to the front curve of a finished lens. To prepare
lenses using these molds, an uncured lens formulation is placed between the
concave and convex surfaces of the mold halves and subsequently cured. The
cured lens and the mold are subsequently treated with a liquid medium in order
to release the cured lens from the surface of the mold. Although this is a
process is straightforward, there are a number requirements that must be
satisfied in order to produce a useable lens. First the material from which the
mold is made must have properties that are chemically compatible with the
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30 to release the cured lens fromthe surface of the
nmol d. Although this is a process is straightforward,
W b@reiane a nunber requirenments that nust be PCT/US2003/025235
satisfied in order to produce a useable lens. First
uridueedrigrsrfoahulatiom W@eicohdt the motsl materiahmitst besable iy withstand
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e |'ensés are pro I'n a manufacturing
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o RIS R Fo TR EpeR BT aka P Fios eoriiigs o'be o
sm‘é@?@f &ﬂion-ggﬁﬁ & @Eﬁe whd n%#b?u%@'s%ﬁ?dd?ﬁa&ﬁer%( opriate
éria |

s to nake the S continues to be a subject
of cOticesrhave usedseatsnialpsectuas pstypropydene qolysiryess,

O hers have use terial,s, such ,as | [ | e .
oo etenie gy B RacvSietugho Hie b RESRI R Rersaining an
aﬁu{}{éli&%i&yﬁﬂ tRE nyth @haIMStoGBp At ivtdpart ler’d melds. | Although
iety in“the main chain to prepare two part |ens
theskedvatetialshategisefdl, witbstiservesy pgﬁ@‘eé@ré lerefarmulatians,

pbRO AR i peChic Bt ibns it ybatdht, B Mgl old aterias are
nethed. useful nold materials are needed. Further, new
devel opnents in the field have, | gd t o, cont ac

|
made Furthem nepd deyripemants i hediséhayrilesy@ Stagticnses made
e .
RGO MBI ok 4y e 8 iy o
theos@sort of tHe lanped. yOiten |Sesesnaleycqadey by treating dbie Icerggklenses

e e Bl S el R AT brohub 8 by
Céﬁgﬁ@ t@é éelgﬁgae%% éﬁ?ﬁl&d’é&ﬁ%él@ RSitHTR [pdlynGér, aadinghsn Ledsred
formulation to the coated lens mold, curing the lens, and subsequently
releasing the cured lens from the mold where the surface of said cured lens is
coated with the polymer that was originally adhered to the surface of the mold.
This process is described in further detail in U.S. Patent Application No.
09/921,192, filed on August 8, 2001 and entitled “Method for Correcting Articles
by Mold Transfer,” which is hereby incorporated by reference in its entirety.
When using this method of coating a lens, the choice of mold material is even
more critical than when one is producing an uncoated lens.

Therefore, there remains an unmet need to produce lens molds that may
be used to produce many different types of soft contact lenses. It is this need
that the following invention fills.
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rel easing the cured lens fromthe nold where the

surface of said cured lens is 25 coated with the
w@eiogoer03 hat was originally adhered to the supdEHUS2003/025235

the nold. This process is described in further detail

in US Patent Application No. 09/921,192, filed on

August 8, i
Articles %ﬁgaﬁans lﬁ?lo%%@ﬁﬂ%ﬁﬁv@méﬁf 9
I ncoTignmveationyinclaties ameldifor maklr@wa leret gomphitiag, corisisfing

this nmethod of cgating a lens, choice of mpld,. )
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p&kr‘ﬁ%\]%bﬁﬂ)r 8 t§ sggﬁ’t y & ’m)I C%H tsb'?%f %ars?%ﬁ a/cllc

Unmet 'ne 0 produce at may be use
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or maki ng ens conprising, consisting
tms‘bmmtabt eneés, intracauriai lsnsesy averlay lensesy ecular inserts, and

oSBT, DhEhBeSeLdt S R BN g e
atee@abelfitsn %'lllc%)ﬁ'éléétﬁﬁ’fé%( ){d}Bgé!sf {wiieinchigenbutalre not

structures. used herein ens" refers to an

lug;seq! tesiticone é!\vﬂrﬁgedih andfborelagirogelsy Faft t:miaéyéns These

evi Ges can d

T e L e

40@1 spfJp QOO@@‘D@QO&MSSPai lNd &0298,498) Hr&@at Aper Say No.

enses, ocul ar nserts and 10 optical inser fb

0pRBT A9 MR SEPehan20, A0ah & ratoAppr RobaisaR43, U.S.
f

PR, G087 ARSRUIS AP Mol 8700, R 8Pt 196.5.776, 999, U.S.

Pait.| NG0B 280 yidr1 0 48 sPataNd. 5184&; &y, cimabhBlS:. PaoNo. 5563 1.
lens fornulations are dss{cl osed U, S, , Pat ent

Fyrtheppelymerg@halipay 68 Use W@ié@h%?ﬁ*%&fbsféﬁé%oﬁ"ésed in

gl 0§ FatHen e 0 e fed i, e

fdnegomg/ BExc048s auk Serebpaneaporated byasferance intheir wélrew
Rsstiddany prateriadiensls odfis JuyefiionS 2 ofprton.A; beniibon A
l&e?ﬁ:%rﬁﬁlpolyﬁ}ﬁcﬁ)h:éc@%f%&fﬁl l’ééﬂai(; lcomA, hetrafiiedn 1o ghlyfilton A,
senofllcgg ')\t 6'ls.(l:llcong hsild?ogaels(,e as Ip?e(::paorég in IUnS Pat. No. 5,998,498, US
Pat. App. No. 09/532,943, a continuation-in-part of US Pat App. No.
09/532,943, filed on August 30, 2000, U.S. Pat. Ser. No. 09/957, 299 filed on
September 20, 2001, soft contact lenses as prepared in U.S. Pat. App. No.
60/318,536, entitled Biomedical Devices Containing Internal Wetting Agents,”
filed on September 10, 2001 and its non-provisional counterpart of the same
title, filed on September 6, 2002, U.S. Patent No. 6,087,415, U.S. Pat. No.
5,760,100, U.S. Pat. No.5,776, 999, U.S. Pat. No. 5,789,461, U.S. Pat. No.
5,849,811, and U.S. Pat. No. 5,965,631. These patents (and applications) as
well as all other patent disclosed in this application are hereby incorporated by

reference in their entirety.
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6,416,690. The 20 foregoing references are hereby
w0 nmenopanat ed by reference in their entirety. PANEsS2003/025235
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qhstituents are sel ected from one or nore nenbers of

the group consisting of hal ogen, hydroxyl
C1 Id&d)neqs@'bguladmwxarmlemmaﬂ cmgwﬁgr cgr,“aggng saturated

d I
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RS R ; R2 ;and R R



10

15

20
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co-polyners are costly, it is preferable that the
wordodsigesie from t hese co-pol yners may be usedpdBUS2003/025235

several ti nes to prepare | enses instead of once which

i s t yhiecein R'Foare independénrthr saleatet deono bnerar moreementhers of
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are not" limt lowi ng structures 2 R3 RR R4

Graoadisyl vmﬁreeih@submgem se&eetedaironmnea@r nrarerpembgers pbthe

ofef et el BiploBen, Rriyiai FpaltodyiER Garnppoy. ovano

adtitlecintido BhamigneFtherawe drender &f RT® mbh&edtaken together to
consi sting of hydrogen, Cl-Ioalkyl, hal ogen, hydroxyl,

ferm apaneaiye dmﬂ a arbpeyglivging, acpabecyclsing, cqnﬁalawg one

of nhdfte: r%'é r§ égij ]an%]ro}n%%l%' ‘Aﬁweéﬁeef,lf%ﬁed R1 B is gelected

SUbStI se rom one or rmre

fﬁnngtlmlgrouprt.%jrststmg o:ﬁfC1h|aélkgeInd sytsbtiaatet ,C1.q0alkyl where the
|.oal koxycar bon

- loal koxy, , cyan am d
S&ﬁa’ﬂ@ﬁn a eﬁﬂqq%%a frpm)t grmypé:%\e'ﬁg@? ?\é{fé
61 19&]&85?%& n u%{qoamos&gsaiéﬁoabﬁﬂdéqmdo %ne%rn PCYC' ic
a carbadcycli'c rihg confaining one
u n s atTLheaaI@gtclhmm}splymera rcomsistraf atleashiyo d’liffer@ﬂea‘l ieycled

- R1-6 IS Iect consi st i of .
R8Ty TP et el E GO BTG e Shthrap different
ot rdﬁwaﬁ&hér@rs@le%@é&ﬁbﬁﬂtﬁergmubf&ngrsﬂﬁg dfonsi sting of
hal ogen, hydroxyl, CI1- 10al koxycar bonyl; Cl-10al koxy,
' am do, |n1do and . The allcycl
. bast two differe
pferred alicycli
hree different

sefedt ed from group consistin
4 6
R1 R3 R R5 R

;and R?

The particularly preferred alicyclic co-polymer contains two different

alicyclic momoners where the generic structure of the saturated carbocyclic

R3
R2
rings of the alicyclic monomers are of the formula R" R* and R'-R*are
Ci-10alkyl.
Typically the surface energy of the alicyclic co-polymer is between 30
and 45 dynes/cm at 25 °C. The more particularly preferred alicyclic co-polymer
contains two different alicyclic monomers and is sold by Zeon Chemicals L.P.

under the tradename ZEONOR. There are several different grades of
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RSRRLR36 RRRLXARLX3WR 15 Rl 4R R4 ; R ;
and R2 The particularly preferred alicyclic co-pol yner
weontal@asstwo different alicyclic nononers wheCEUS$1963/025235
generic structure of the saturated carbocyclic R3 R~
ZEONORyhaving &fl dlessciramsitiom terapsraguresdbrr HO5f 16070, al e

p@ﬁﬁ@@ﬂﬁ%re?%@éﬁﬁﬁaﬁ@#g L O GRDEE Ritidhafcaro. g o the
nﬁi? érc AEEN @)”_heﬁucg B§ POR&s Eﬁrrﬁél?ﬂé\ﬁrréﬁé WF@")F e of

c Co-polymer ~ cont al ns feren al'i cy
1r1rm19rmrns/19ndmum§tol 18.0 grame 1 0Gmémdtes (as lested JIM@HQ he

tradenane Z There are several different

(B0 N3 %@qﬂ@gwﬁs (FeQ /A3 039 b@@é@sglaﬁ%ﬁmﬂgni%mﬁsrawfe
?’L@ss transition t enperat ures form 105- 160C. The

OEQP ularly preferred ZEONOR, is ZEONOR 1060R, which

accoral gged Rerd, thd eem maaldf %féw t@ra r@E@bjé&t&ﬁat:may be used to
L.P. has an melt flow rate ("MR' range of

11.
fgrmaherses frem lmf_sgrqdofomu@t@nan@hfmrﬁfﬂm%m%%aﬁee@\toeﬂaﬂ
7
0855 STARHEAIE s R BB kel S8 T e or e
raslkelds medids of ﬂhte dlieyctic' crmbdlymeaffs @Jf the mventionyadd dbé ether curve is

%ggée?geyviyg?@u Taite. ExamBlangl RRNRIGPUPBS {KAUGE Pyt arspetdimited
9% r}ibegat%R&}éS tphyb(igﬁ)ﬁoré WAt i 'ﬁﬁcfe"aﬁiﬂ %ﬁd* EMRified, such as

curve °o is made of I cyclic
bmmlhmutedsto #chidve 161hEeanan1x>aJ1damd16TﬁﬁiblA EOﬂ/QO-ﬂé The

R RO P PR KR P aRs of e R R S biip gioing

LFL%@{ RhEWY 18I HeY, bus tHBAlokdy esulat® mbae ibyi @Rer ﬁa'd:ﬁhlq@%s
butnot limted to Achi eve 1615 from Exxon and ATOFI NA

lethin@aliamondiierning, oF éasasculiiihod of neking the nol ds
of t h‘?yﬁiga\(lmghggs hre 11%¥m'erdJ Sieh lggsf%edét%ce of both mold parts.

However, if need be one surface of the lenses may be formed from a mold and
the other surface could be formed using a lathing method, or other methods.
Aside from the alicyclic co-polymers, the molds of the invention may
contain additives that facilitate the separation of the lens forming surfaces,
reduce the adhesion of the cured lens to the molding surface, or both. For
example additives such as metal or ammonium salts of stearic acid, amide
waxes, polyethylene or polypropylene waxes, organic phosphate esters,
glycerol esters or alcohol esters may be added to alicyclic co-polymers prior to
curing said polymers to form a mold. Examples of such additives include but
are not limited to Dow Siloxane MB50-321 (a silicone dispersion), Nurcrel 535
& 932 (ethylene-methacrylic acid co-polymer resin Registry No. 25053-53-6),
Erucamide (fatty acid amide Registry No. 112-84-5), Oleamide (fatty acid
amide Registry No. 301-02-0), Mica (Registry No. 12001-26-2), Atmer 163
(fatty alkyl diethanolamine Registry No.107043-84-5), Pluronic
(polyoxypropylene-polyoxyethylene block co-polymer Registry No.106392-12-
5), Tetronic ( alkyoxylated amine 110617-70-4), Flura (Registry No.7681-49-4),
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15 using known techni ques, but the nolds could be nmade
by ot her techniques |athing, dianond turning, or
wo 2®men1@m ti ng. Typically |l enses are forned onPEr/US®a%025235
one surface of both nold parts. However, if need be
caloiens stdaasie, ainctdtearats) Superdfossealith bloelt (Sliw'ant biawkihg agent,

R%E%m?ﬁfoé’fv&%%@i%;f°e SresoenE Pl b Sodhing eop
c?%kweo& fam{a fK&ﬁrgarﬁlﬂé?féttly?% pndﬁ)onfmxfany

t1ves t separ a
aéldrammlg, blypésmesB24GSEleNAﬂw pohitdéena ghicot monolausate (anti-

to.th |, di th.. F I
a0 i et L D5 G ST
caboRatéBehnj\8%8 SpeRab/airtyl t@ﬂés@arﬁ@ ¥0ESRM &1 epolene
waxes, organic phosphate esters, 25 glycerol esters or

E4Be/an) mefhyd cellutage heocadidel (anti-hlacking agers Registyyblos 61789-

1Bl g RN L L5 A B30 Rl gsciosea i s
Phat Not 86dM8é® Whit @t@ieb 59\@&8 9&>’%éte(dab ¥ Fefefdie® in its entirety.

di spersion), Nurcrel (ethyl ene-nethacrylic
Theiptefesrasoadditives ars wolwe@ylsrrym@hmongsam st@argije and glycerol

e
stglﬂ of (??%Fﬁm?%s ﬁg&%gl%@o 2pbout™M drwdight péfcant,ypreferably

uf? @Rbdo ahewit 9@«%@@@;@%@%9&5& wynggheebea&k
0P T el i s my
bbdagibiated By Applyiny\EuZAA4N B 16408 I@(S‘Fﬁbﬂﬁﬂ@mmfxamples of
st B Rig i DBt SOHRH BN Bl Tyth's0
deddiPitr d)s. FZéIONBhSVS(B$ At whithqs lﬁeé@dy i%amdra@d ﬂe‘ﬂé&‘ence

agent); Anpacet é, atty acid am'de), Kemam
in ﬁaenﬁ:re&xm ﬂ)tlaaﬁ @@mples@ wasfaqztantgrarea@sdoam ireU.S. Pat No.

SR OB i R lsrel BlcouBitelif! BLITOR R e SRR ot 2a”
MagnStifughér, Wb@&htloﬁ&b tHe alicyes bopulimens e nwldeoitthe
pent aeryt hri tol tetrastearate, succinic acid, Elol ene

inveptignnayreeRiain eter @pb/geersw@amswlmr@pwle@ﬁoen ﬁﬁ\yiene
BN RER ke BB S Pl B o coning on
alioydlicnoiety in the main chain. For example a blend of the ahcycllc co-
polymers and polypropylene (metallocene catalyst process with nucleation,
where ATOFINA EOD 00-11) may be used, where the ratio by weight
percentage of alicyclic co-polymer to polypropylene ranges from about 99:1, to
about 20:80 respectively. This blend can be used on either or both mold
halves, where it is preferred that this blend is used on the back curve and the
front curve consists of the alicyclic co-polymers.

Further this invention includes a method of making a lens comprising,
consisting essentially of, or consisting of 1) dispensing an uncured lens
formulation onto a mold surface comprising, consisting essentially of, or

consisting of, an alicyclic co-polymer wherein said alicyclic co-polymer
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Pat No. 5,690,865 which is hereby incorporated by
reference inits entirety. 10 The preferred additives
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R R 0P Rras satees 16 i RE (FesyBab” FEBRBI §lfuen
cﬁhhé cBh&Hidns #ayPBe Y@ mhélsbmén§ forbfll&ticroteferdmeby disted
where it is preferred that this blend is used on the

hes@iR. curve and the front curve consi sts of the

al i C%ﬁfg gﬁnﬁﬁ%{?ﬁé ﬁr{%?uﬁon %QCIE ! Qfdnd ﬁoﬁub@ﬁ ‘Bﬁtei Réthod

i ncl nmaki ng ens ‘conp

coPfsisiig, m@neis&ﬁgtesabhtyalwfof @rrcarwlstlrg mfrr@ cbépér)smg an uncured
di spensi ng an uncured Iensmoﬂ{grrml atj on ont.o

lgns fosew atANeisgNacsdia CRRRBRIDAPPYSISHNg gRsentially o,
&%ﬁéi% d‘@ 9f, Oﬁn awﬁg& 'c(:}%rg%rg\gpg%d 9Bid MMGERE Bo-pRlyner

I cyc 16405
mpruszoeamﬂeﬁMennmmﬁ sesonsishsif it deast swataliayelig of |
or _consis

sl Sl oS cPLELd 562 PorlB AR e Yhaton
drifefeLiRhbhi8onditions. The terms lens, alicyclic monomers, uncured, and
molds have their aforementioned meaning and preferred ranges.

Yet still further, the invention includes a mold comprising, consisting
essentially of, or consisting of, an alicyclic co-polymer and at least one lens
forming surface

wherein said alicyclic co-polymer comprises, consists essentially of, or

consists of at least two alicyclic monomers of different chemical

structures, and

wherein said at least one lens forming surface comprises, consists

essentially of, or consists of a coating effective amount of a high

molecular weight coating composition.
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under suitable conditions. The terns |enses, alicyclic

nmononers, and nolds have their aforenenti oned neani ng
wapa4praderred ranges. 5 As used herein, the tRCHUS2003/025235

"uncured" refers to the physical state of a |lens
Therterhaldrs) aficydic ondrmem), unouiedgand maldmhavedheir Sone

| ens fornul ations cont ai i Xxtures of nononmers which

afgrementiened msanipg 8n (&rﬁ%rr dAB9%%r nul ati ons contain

MONORERS SsedPREIRHENs foHRth SHRRIE MieanBHeONRTfcethdt is used to
ot her = conponents. For eXanples of such partiall

noold ¢lee femsnBuch surface kasias optisaldiuetity surtace fidgh, mrgeing that

TEYEIN e p R i
lé}{?ﬂ&grnﬁﬁ@ﬁfa‘%eriéﬁn ESRGchRItEitHe nidMingBUaBee i€ bptiegllyHiteptable.

suitabl e conditions"” refers to any of the known
Fuethleo daicosurtags Inap & gesnfatiyrthatisinaeessaiydp iawagkiortge lens

A0S B B S A A o
J¥PHehallHaneylindet pewepiavestrontl iamdtiahi corrgotibar enmeal

I'Tsted herein. Still further, the invention i nc}udes
tapography comestien Bpd dhedikeas well Afeorabingliops H§rePl ng

essential ly . r i.St:i [ i .
sl i ST U b o 1RGP 0D o
(AW baffmﬂantl?Qﬂgh sb iasgoessiendissdlliionbf tH&0caating into the lens
consi sting of,

g o 1 e S e SR BELVIR WMELEED S, e
folppdlar i s Refrmithed 63D derBefinb i bironeRaaMHY (OPCY)
Wit anlight scatteringidatesior ab lachigb sensitivity refraciivedndex detector,

L5011 i 0 et S E o
l%@ﬁﬁn%ﬁ.tﬂHénongLg 2@5 linéd¥ecdIvA r&{u%béid\ﬁith‘ @eguzrd Bishn of the

ri'sing, sting essentially of, or consisting
efme gomidaneyts and asohdionndfi0.aneight parasnt lishiam bramide in

e HaL 5 1S S, B by 5 5 B Mg i
T P 1 USSP O, ol iloctun
@eﬁe‘rmblepm’trm coatig salested and the monomer mixture used. In a
preferred embodiment, the MW of the coating is greater than about 300 kD.
“Coating compositions” useful in this invention include a wide variety of
known monomers and polymers. Preferred are poly(vinyl alcohol),
polyethylene oxide, poly(2-hydroxyethyl methacrylate), poly(methyl
methacrylate), poly(acrylic acid), poly(methacrylic acid), poly(maleic acid),
poly(itaconic acid), poly(acrylamide), poly(methacrylamide),
poly(dimethylacrylamide), poly(glycerol methacrylate), polystyrene sulfonic
acid, polysulfonate polymers, poly(vinyl pyrrolidone), carboxymethylated
polymers, such as carboxymethylcellulose, polysaccharides, glucose amino
glycans, polylactic acid, polyglycolic acid, block or random copolymers of the
aforementioned, and the like, and mixtures thereof. Preferably, poly(2-

hydroxyethyl methacrylate), poly(vinyl pyrrolidone), poly(acrylic acid),
9
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essentially of, or consists of a coating effective
anount of a high nolecular weight coating

W@ ooposi4ds on. 8 WO 2004/ 016405 PCT/ US2003/ 0252B6T/U31963/025235
terns lens, alicyclic nononers, uncured, and nolds

pob(metierylic adidy, pobyitietinedrytaaiten or an@(ax:rgfaemide)jis used.
anges use !
e S eferaBly. DRk FiuTaRuahyb el A 1 BRS- suoh
f f heeSkit
b PREETERSOT el bt HohSR! 0 SR
nsay insheld @tove dboﬂmgtpmmtmkelsy rieam ahoubiﬂQ)?C)asmlmst drut aihigh
1 I | di

pocRaTy (Grecim e abour1gq Fel Salp B SilfeiiE otk Boting solvents
lrgcﬁﬁa@t\&ﬁhddﬁ?nda’imﬂ%ﬁéﬁé}’cﬂl@rdﬂ%@rénd Slcbhéis!seigR as methanol,

surface the desired optical characteristics, i ncl udi ng
etihanuisopiapanal, |terrh-bu§m1m,rararhthe likspHdsefohhighripiling solvents

Iﬁ(ﬁﬁﬁ%ﬂgﬁ%}ﬁél&?l a@{(}p?be i ?rm?%rnrﬁlggéér%&& 1%829@5 aéth%lgne and
EQW’%tﬂﬂbh@@yddv%r@@ Iené'%do?fﬁnndthﬁ:pyﬁ@ihd@néadlmmhn@ht
nMeans an avera ecul ar wei sufficiently

fargamide, setraky o@er@nml,sbbutan%m -pentanel, %B@Xfﬁ@h Hostariol, 3-

efybEaRns R R PhighBR ARt FhkEnal P2 anet
butagddiol, 9,3lhbramedield wasdrngnd ¢the fles. rrﬁypucally the ratio of the low
chr.omat ogr aphy t scatt

FHERSE NG AR ﬁgffigwhﬁvecqaﬁaw%twee" 15

f I
451 56 Rbros O yTHSRUeSHEE) oSyt 43I dsngiop comin
(didcussed beknlw)ntheea:patpg@mpcts‘nﬂm guateinsczithemor bttt lew boiling

pnents and a solution of 0.5 wei ght percent
qqﬁ'ﬂﬁ%@”&ﬁ‘% %ﬁ di methyl formanide as the el uent.
Fl ow A@&%nélfye 1 odiind B mPobHGE MMy RcRdel dti16dtiome surfactant.
vol umes from’about 10°to about 20 L. The precise MV

&mmlmuﬁac@@mmu@@ownhaet Iunéatiq:g apinie sudaetagts, gach as

P8R AP SHF, AR ie el Ba Rt B S5, PRRbord i

pépstiddphorie s ebtieps) Scatldﬁlefsulrfalctaﬁtéll wdhm&mnlgmmaln amines
include a wde variety of known nononers an

el Vlﬁérr?saltspdﬁf@mﬁﬁ@nﬁrnﬂwly\ﬁ|aﬁ\)¢| thair SaHS: gua%nary
%Ho?ﬁ h%ﬁls%{\g leﬁjeeoxﬁé’é WAidnidsoxueinn, dehhacryl ate),

polyoxyethylenated alkylphenols alkyl phenol ethoxylates, polyoxyethylenated
straight chain alcohols, polyethoxylated polyoxypropylene glycols,
polyethoxylated polydimethylsiloxane copolymers, fluorinated alkane ethoxylate
copolymers, and long chain carboxylic acid esters, zwitterionic surfactants,
such as pH-sensitive and pH insensitive surfactants, and the like, and
combinations thereof. The specific type and amount of surfactants used will
depend upon the other components of the coating composition and the molding
surface used. Typically, greater than or equal to about 0.001 weight percent
and less than or equal to about 5 weight percent based on the total weight of
the coating composition will be used.
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nmet hacryl ate), poly(acrylic acid), poly(nethacrylic
acid), poly(naleic acid), poly(itaconic acid),
woolyfaaoy| am de), pol y(nethacryl am de), PCT/US2003/025235

pol y(di nmet hyl acryl am de), pol y( &cerol nmet hacryl ate),
pol y hgceamgqomaslbon ARV e@@pgg te reamneldiog pripse by any

Lﬁ%%@egw %ﬁ_@r(ﬁ g:g{f E%)t 9ﬁ®Fﬁ ‘f{f %Eﬁf]ﬁf@gg é:%d s\%/%bbmg, spray

ccséllrhgs ﬂqc‘@@bhﬁmg? aereElization mubulighiiomrdip cpatiyd,apin coating,
aci 3{@ colic acid, bl ‘ock or random copol érrers o‘&
anhn6 e pbaeATThIIions 4erechoPreREDIRRPIRCREIRG!S Used. Also,

pfg@?r{?g) r,ylé;tcggaﬁﬁ%@c}fr(e\gpglr?‘ér?dergéf‘i‘log)%ﬁg ydnqry its use for .

ol'y(vrnyl pyrrolidone acrylic

forgiingh ler&e&‘@[ﬂ?ﬁ@/rﬁéﬁﬁ@&aﬂﬁd b&?_@@Gg @Z\S'Mable method, but
poI y( et hac

ic acid pol t h)
magﬁe eyt atsteggqgtqatur% pg tg ,ag)pgf {;\9 glasé transition
te{?ﬂéé( %'é @@QZWH@%OW@%M& 'm"‘taﬁ)or'u?ld%? Qchﬁ*‘ﬁ iffoViEPBY

cul'ar wel ght polyners, the coating
equoitiprztioni m‘tderrmMankeilafdﬂr@gdmm amy tam@enamratup(ﬂomut the Tg

o2 D0 188 VerBh Sttt ise g or other
fikQls ¢r@9erée‘¥Vaeret edit@ Skt cBhidiminbtibh BF ta iremd.

acetone | oroform "and al cohol s such as net hanol
et hath, spna; opaiinmmethod;, éhe coatingepmpasition rseieratly has a lower

ef ul h b I
sy ﬁF%&?n% nﬂ??(é}li {'W‘Fgf t%%trﬁaatmg %@géféjggpopy% I&ﬂgtg(yatMore
p$éﬂéyétﬂ9 athanirfacaabnsied bﬂ@@oﬁirbiq%dmpmm@mﬁma@ar}mah about
n-met hyl pyrrolidone, dinmeth f or mam d

3 dynesihgro hsdew dmatalf thqs%rfa@fngnergy qfdhe mmngls.q@@gr{gmhlch it

|
2R B en TiedShey ot Hioedhs %M%EE{‘ B erftfe? Mbst
pleférélﬂyam@&mfacev@hﬁbn ofitiee thating k@npaylponas mpre lﬂhﬂﬂ 8
rati o of the |ow high boilin rtJ
dypshiom belsoy IS0 hERUIFALE SEY 48 themSho FhagRy 4
degr afs, ﬁef&yﬂéé‘ sﬁfﬁ%féﬂﬁg'nﬁ‘&h%'f@f’ﬁéé irPrinfngPédnthedenses,

usi ng sp coat i scussed bel ow), the coati ng)
s;mmpoailmg mnsmdwtoedemsma d:rm‘tm@roﬂa)dfy thiskness of agouth ip about

boi i n ol vent ddi t,i,0
R Asareimradio st del Gmendfthglurile ERfbh M the coating
éﬁémrﬁ tRHLAeka %hérgyr@ﬂ tHeenoldi Byngriehitdrithhh abbah dynes/cm
anioni c surfactants, such as_ carboxylic acid salt

e oreasued at th coating@rmlicatiorntanaperatyre, aéHB@%‘ﬁo‘%ﬂ"& profile of
é?tr]east about 6,000 and no more than about 8,000 RPM using at least about 2

and no more than about 20 pl of coating composition and spinning for at least
about 3 sec. If the surface tension difference is less than about 8 dynes/cm,
the mold is spun up to at least about 3,000 and no more than about 5,000 RPM
using at least about 2 and no more than about 10 pl of coating composition and |
then the mold is spun up to at least about 7,000 and more than about 10,000
RPM for at least about 3 seconds prior to stopping.

Any excess coating accumulating at the mold edges must be removed
and removal may be carried out by any convenient method including, without

limitation, swabbing the excess, removing the excess using vacuum, solvent,
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20 pol yphosphoric acid esters, cationic surfactants,

such as long chain amines and their salts, diam nes
wa@pa4pod4yam nes and their salts, quarternary BOTOS1003025235

salts, am ne oxides, nonionic surfactants, such as
washipggraragswivedeair etk Prefeeatiy dhe£iXepss jsheamdved using an air

ik SN0 RS B R e 4R B GBS Bl iy Bane et aging
tUrAEN Shhhe) Ippéfeeati () mélmbhy#&sb%@r@q@wbv gpéaier than about

fluorinated al kane et hoxyl at e copol ymers, and | ong
3q1$hi n carboxylic acid esters, zwitterionic

sur t AP IR oo et MRy g Bk EREd e
rJltgm@@e@ffth@ coitity endpasmombnahe $end ety sutides] Porlhydrated
depend upon the other conponents of the coatin

C%ﬁ@ﬁb@n@%mr@f@rabwea ﬁeal@tchgee'@ sgcfa%e@gme@s ofthe hydrated

Ie%ﬁ%i@%é% ?‘@g hanllréd&r eé%%g ‘to a%%yfg qaaqmgioégrﬁ&ﬁ\i@mnount

|spmeeahan Iammtlcmlﬁ thbmeoatmgactommgﬂ% gﬂfﬂgtldérz (t)(g pedvid®a dry film
Cco osition w e used.

thiekr)ags e 6955n9 com@s@eaﬁnﬁgo SN BRITING AUrage gt will result
|@8ﬁ&agé{e& %r@)&]& Wit é’r} B8cepits |@%%rf%}5e§8&f ﬁh%ésa&‘xc? dg‘%bh%t

I NC ut not ITimte corrpre si on, bi'ng,
lenssea)pref:emablyraghydrateq lehs peahﬂmwakmlrf@selroughmm of less than

Bt 500 Bin, ofioxs pPerEeibly, A st SR RGa0 poRBostipR ysedTs an
aHﬁRﬁ'}t sbffefent 0 Fb"r&hﬁ!eaé)ljw filbickpRsE 1 at oot bBGut ®hm and no

rendered non-tacky, prior toits use for . formn
maradban abpyt 1 nam\preterakly et asbabousd ngn ang neuneeguthan about

offioors HteteRisty FLEESYatdl Y B heHg e FaR BbGHES .
Sﬂl rhoe [Bi’@fé}famyt £fid abaliny efféctive amdent saewsithd ehtirewrd
Spg equi l i bration under a bl anket of nitrogen at any

ﬁt@@tlaﬂw@ epfiredenplommingheuridreio of the nol d

nat e t

7oL S ling AR e SSUBSIRE N BEISEIS, 6 oo
COUT]I(BI'hdetOfdhe inetnltlennmodaimg radailts@srmaxo atolut@p bet drechot

the coatin siti,on pref

TR D AN RIS 27 ARG Bl GoTRORT IS Ss AoralmRles of
a%’ﬂﬁﬂ@r%ﬁla? ’8 sntMﬁ"that%S%%Q@e\ﬂ inthiR MERAEC Sl BSOS in the
of the coat| ositio reater than about
following U.S. Patents and applications WhICh are hereby incorporated by
reference in their entirety, U.S. Pat Nos. 6,218,492; 6,248,811, 6,160,056 and
U.S. Pat. App. Nos. 10/028,400 filed on December 20, 2001, entitled
Antimicrobial Contact Lenses and Methods for Their Production; and
10/029,526, filed on December 21, 2001, entitled Antimicrobial Contact Lenses
and Methods of Use.

Still, yet further, the invention includes a method for making a coated

lenses comprising, consisting essentially of, or consisting of
(1) coating at least one lens forming surface of a lens mold with a coating

effective amount of a high molecular weight coating composition
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15 3 dynes/cm bel ow that of the surface energy of the
nmol di ng surface to which it is applied when neasured
wa@eootle4edat i ng application tenperature. Mst PCT/US2003/025235
preferably, the surface tension of the coating
wHPSRGSId ignd meldedpiistdaBaliclelie sbqolyrabpant mtteast ohbdens
surface energy of the nolding surface. In a preferred
forging seBaeeng net hod for use in formng contact |enses,
0 . . : c : h
chi alisRe Bl Aiolcho So3fbri Bt Bl es, GRRIE Solnflfef, or
sur cansisty ofaatrioast. twbf alichelicsmohamers ehdifferentfchcneical
coating differs fromthe surface energy of the nold
by §HEEHERSt han about 8 dynes/cm when measured at the

: i . _ : . .
fAGpongRR it g TerTBRALRYSA Bpid sAM A0 ST Rns forming
sugboatar® 000 RPM usi ng at | east about 2 25 and no nore

hapn aboyt 20, |1 of coati .conmpasition and spi.nni n .
(3} §iing S ddens TorBAANoR s Seif GBHR0 SARTAEB QrEping g dwell time
of feds/tRERMEBUL 8 111ﬁﬁ§e§ HaduRGS LorRiitBHRSieHle td fofnT®@tdated

spun up to at least about 3,000 and no nore than about
lems.000 RPM using at |east about 2 and no nore than

about 10 I of coating conposition and then the nold

IS spun up to at |east about 7,000 and nore than about
THORAS 1665, B éIRy mahomeds lunalipsd, rioldecivigimelecalar weight,

st oppi ng. Any” excess coating accunulating at the nold
cosiine sompasition, eadweeting sifectienamaunkall hpee 8iF i ed out

. venj e ' i.Aag, W thout

afseéﬁ?%}ﬁpﬁ%ﬁ,'ﬁgé@ﬁéia:@té}%gerg%'??g?giem)vi ng the excess

usi ng ordettaniusicdte einé invehioVefiliéitiddRamples are included.

PCT/ US2003/ 025233i washi ng or essuri zed {ai ryj et .
Theserexaamples dorotdgitihe Inentions ey _liedgeant anly tojsuggest a
mEfhol R Patitindis ifbntior. Todk kioWRighasle RNSRKGSLCEN of
lepsed as wiell\as dther specialies praysfing ethies negthads b practicing the
. greater, than about 3 psj. 5 The term "coati .
ingRe | W N diooe wEkREs 58 cramad e S3PI AR seope of this
inVé&tness of the coating conposition on the |ens

formng surface. For hydrated contact |enses,

preferably a peak-to-pedXAMPL&ESe roughness of the

hydrated lens is |ess than about 500 nmis

preferable. Thus, by coating effective anount
In the examples, the following abbreviations are used:

BC back curve
Blue-HEMA product of the base-promoted displacement of one chloride

of Reactive Blue # 4 dye by hydroxyethyl methacrylate.

CIP Pre-Cure

CGI 1850 1:1 (wt) blend of 1-hydroxycyclohexyl phenyl ketone and
bis(2,6-dimethoxybenzoyl)-2,4,4-trimethylpentyl phosphine
oxide

CGl 819 Bis (2,4,6-trimethylbenzolyl)phenyl phosphine oxide

D30 3,7-dimethyl-3-octanol

Darocur 1173 UV photo initiator Ciba Speciality Chemicals
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is nmeant an anmount of the coating conposition

sufficient to provide a dry film 10 thi ckness of the
weoationgoonposi tion on the |Iens form ng surf aPer/ukan3/025235

will result in a hydrated article with an acceptable
DMA f ace roughndgd-danethiylacrdamidect | enses preferably a

hydrated | ens peak-to-peak surface roughness of |ess
FE€han about SO{SOWrﬁU%re preferably, the anount of

NG R%‘Sgﬁﬂﬁ tionausediibde ndi%%tio%ﬁlibr@{)?%etr%ving a
produce a dry filmthickness of at |east aboul "5 nm
and no 15 nor e méafloatod dd- 17 gHiR mprusesrASTM R128&ast

t 5 nm and_,no  nore,than abou 50 nm nore
Hgmer ably at ?'@ngo"é(ﬁwnﬁﬁﬂwlté’ﬁ% no more than about
P nm  Still @Bpepnef erably said coating effective

amount covers the entire or substanti al lr?é the entire
Maeramén? ni ng stnefreaetiorcpeadusyobdesaribegsiniag examplrfeaf U.S.

to the high noLecul ar gt [ L

of the inventi ﬁ{:L‘A@é)agléﬁlapglf?dW@%ggﬁ)@aﬁ'gpﬁmgé‘g@%%o’
are not |imtggot andlidghtified Pindffdrobial @ushtaditlierises @pidal
conmpositions. Exanples of antimcrobial conpositions

that may be usWéetheds for Jheiireduetian di scl osed in the

f wing US P | j ' . :
YR hcor porisheise e PRy Rt By sioxane
mPBMEPDH Nos.  modbS(34i9therdény-2dilydréxyisOp bRy unop)2 5

U S. Pat. App. Nos. 10/028,400 fil ed g[)n Decenbe lzq

2001, entit | edtermingtat cmepp=utdipiaipatedpely ""é\‘ﬁ%y slloxane

Met hods for Tha\iﬂg\, 51@ ction; and 10/029,526, filed

on Decenber 21, 2001, ‘entitled Antim crobial Contact
Noglees and MeRHAukydrbxisbemestdcrylyloxgethlylphemyt);2H-he

i nvention inclyuydes a n'qt hod for making a coated 30

| enses conpri sBﬁﬁ?OtE‘Eﬁ%?sti ng essentially of, or
p&gnsi sting of béW(N%yl%grréﬁdér%St one lens formng

surface of a lens nold wth a coating effective .
palyddemaof a hi phlynhyidsexy eihylmeétyacylatebayigg cometsautarsreight

12 WO 2004/ Ol6égare%%éﬁ§ﬁﬂw33%é 5 wherein said | ens

nmol d conpri ses o'ymer and at | east
SIGMA ens  f or npagropenbdiacrid, Whektiyh, 2dydrakty-8y841,6,3,3-
co- pol yner COH?YISES, consi sts essentially of, or
etramethyl-1 -[(tnmethylsnyﬁoxy]dlsnoxa nyl]propoxylpropyl

ester
TEGDMA tetraethyleneglyco! dimethacrylate
TrEGDMA triethyleneglycol dimethacrylate
TBACB tetrabutyl ammonium-m-chlorobenzoate
THF tetrahydrofuran
™I 3-isopropenyl-a,a-dimethylbenzyl isocyanate
TRIS 3-methacryloxypropyltris (trimethylsiloxy) silane

Example 1
Preparation of Molds with Alicyclic Co-Polymers

Pellets of the alicyclic co-polymer ZEONOR® 1060R were placed in a
de-humidifying dryer at 90°C for approximately one to four (1-4) hours. The
material was subsequently heated and purged through an injection molding
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consists of at least two alicyclic nononers of

different chemcal 5 structures; (2) dispensing an
wopeuoedod ens formul ati on onto said at | east oOPEI/US2983/025235

formng surface; and (3) curing said lens fornulation
madhihé akidgtha tédrhiquusgsidrandesdribgdandmes dTION MoOLDOG

| ess than about. 5 m nutes and_under c P%g.?
HANDPORK edites! P Piarainishe Donell Renalo, PHBNskdrey NasNostrand
RO AR Ao Bl BTy bt s
puag@d ahd Mdld@@mthtmw-ﬂ 5 mfrmtmgwe freaht ceeveisrandhback curves
preferred ranges. I stratethe
for lenEns haKng IRbPwe %Rm n<83 @xgﬁ%ﬂ%@ & 1608 SRS WerRes
regér?fé}@%i%?\dq.%eﬂ% rhél@ Fen%@@ fd)l p g'tﬁé‘pro-gé%ﬂré‘bﬁEﬁﬁ#ﬁil

0 suggest a cticing the invention.
Those know edgeabl e | n the productl on of Ienses as
wel | as other specialti eE 'ﬂﬁ %nd ot her net hods of
practicing the inventio !ﬁe t hose net hods are
deenpgje fo?m@ﬁat‘ﬁhtlﬁtéh inTealsie W@agfusbb it6 préParersiitinettydrogel
EXAMPLES I n the exanples, the foll ow ng abbreviati ons
leasegs uEeldiher dtaitmen tlwpml%mmlmpmﬂdup? w@@plqse iml.S

PoCABP! S8 M1 0S adt TR b Ses B it A Rucryi ate.

CIP Pre-Cure CA@ 1850 1: 1Teule) Abl end of
1- hydr oxycycl ohexyl phenyl” ketone and

bi s( 2, 6-di rret hoxybenzoyl - 2, 4, 4- VYeight Roroeaht y|
|.JIIUD|JIII I UcT \,u J.g BI S
(2,4, 6- MaF r;/J?\benzol yl Y phenyl phosﬁf?ﬁe oxi de D30
3, 7-di met pR|s3- oct anol Dd4rocur 1173 {A/Q0photo initiafor
Ciba Speciality Chenmicalg 13
" DMA 26.00
MPDMS 28.00
TEGDMA 1.00
HEMA 5.00
PVP 5.00
NORBLOC 2.00
Blue HEMA 0.02
CGl 1850 1.00

The remainder of the formulation were additives and diluents. The monomer to
diluent ratio was 100:20, the diluent being 3,7-dimethyl-3-octanol. Acetic acid,
1 % of the final mix, was used to stabilize the monomer.

The front and back curve molds prepared by the method of Example 1
were coated with a high MW poly-HEMA coating. Approximately 6 microliters
of a 1.3% wt percent solution of poly-HEMA in 70:30 ethanol:ethyl lactate was
applied onto the front curve mold surface (concave) by spin coating at 8000
rpm for 8 sec. A jet of air was applied to the edge of the spinning part during

the last two seconds of the spin cycle to remove the excess coating.
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Example 3

Preparation of Polypropylene Lens Molds
The FC and BC of lens molds were prepared using the method of
Example 1 and substituting polypropylene (manufactured by Atofina EOD
00-11) for the alicyclic co-polymer of Example 1.

Example 4
Preparation of Lenses Using the Molds of Example 3

Lenses were made using the formulation and method of Example 2, but
substituting the molds of Example 3, for the molds of Example 1. The finished
lenses were examined for defects in the coating using a visual inspection
apparatus. Defects were discrete areas on the surface of the finished lens
where the coating was not applied. The percentage of defects was calculated
and recorded in Table B, below. This example demonstrates that molds made
from alicyclic co-polymers may be used to produce coated lenses with
significantly reduced coating defects.
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26. 00 MPDMVS 28. 00 TEGDME%(f%g%HEMA 5.00 PVP
NORBLEKs&s Plepdpbdi gV it dle AEMoldMat&id)s forthAe FC and BC

FC and BC molds made by the method of Examples 1 and 3 were used

5. 00

to prepare lenses by the method of Example 2. Dissimilar mold materials were

used to make some lenses as per Table C. The coating defect rate was

measured as well as the haze The haze values indicated were measured by

placing test lenses in saline in a clear cell above a black background,

illuminating from below with a fiber optic lamp at an angle 66° normal to the

lens cell, and capturing an image of the lens from above with a video camera.

The background-subtracted scattered light image was quantitatively analyzed,

by integrating over the central 10 mm of the lens, and then compared to a -1.00

diopter CSI Thin lens (commercial lens made by Wesley Jessen 33 East Tower

A, Des Planes, IL), which is arbitrarily set at a haze value of 100, with no lens

set as a haze value of zero. This data shows that the lowest number of defects

are produced when the FC and the BC molds were made from an alicyclic

co-polymer.
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magde &opn afieclig POYMRYSt he met hod of Exanple 1 and

substituting pol ypropyl epg Wtyf actured by Atofina
EOD 00-11) for the ali cyc? co- pol ymer of Exanple 1.
Preparation of Blended Molds

An amount of polypropylene (ATOFINA EOD-0011, 50%) was blended
with Zeonor 1060 R (50%) in a mixing tumbler and processed for 15 minutes.
This mixture was processed in a extrusion or palletizing process to generate a
uniform material. The blended material was placed into an injection molding
machine and extruded into male and female halves of a lens mold and
subsequently cured. The cured molds were placed into a nitrogen environment
of 30 minutes before use.

Example 8 _
Preparation of Silicone Hydrogel Lenses B-
The reaction components and diluent (D30) listed in Table D were mixed
together with stirring or rolling for at least about 3 hours at about 23°C, until all
components were dissolved. The reactive components are reported as weight

percent of all reactive components and the diluent is weight percent of final
18
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This example illustrates that as the amount of polypropylene in the blend
increases, the lenses
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20
wherein R"® are independently selected from one or more members of
the group consisting of hydrogen, C.10alkyl, halogen, hydroxyl,
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28 30 28.6 28 31 32 29 39.4 20 68 PVP (K9O) 7 10 7.1
W@ 2004/816805. 7 3 7 DMA 24 17 24.5 23.5 20 20 24rABUA2083025235
22 nPDVS 31 32 0 31 31 34 31 29.8150 TRRS00O0O
C1Qoddkéxy@aiioryl, CENMAKOxY, &ahobamido,dmbdd, sy aBidGsubstituted

Nor bl 2202,02221.900 .CG 850 0. 48 1.
Croali ihere fhe stbalipRts 218 SSoptes o E GoUPCaNSEIGIFT )
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sif. 0 0 00001 1173 D30 %23 26 17 23 23 29 32 28 17

27 19 WD 2004/ 016405 PCT/ US2003/ 025235 Tabl e E Back
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5.PP TORIRERIGH cldith 7 vireindRe 2ty di/mBRoMEPS afe 88REtedlrom
24  75% Zeonor 35% pp 100% Zeonor 88 24 65% Zeonor

the geouppcaredsiingedfnor 91 32

R 3
L\ R g2 \ R* ; i R 14@)
R ; R

. R3 . R R4 : RZ :

R3

1 6 6 R2
R R2 R4 5R R1 R3 R4 R5 R |
R3 R : R2 ;and R R4
wherein two or more of R"® are taken together to form an unsaturated bond, a

carbocyclic ring, a carbocyclic ring containing one or more unsaturated bonds,
or an aromatic ring.

6. The mold of claim 1 wherein the alicyclic monomers are selected from
the group consisting of
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65% Zeonor 40% pp 100% Zeonor 97 32 60% Zeonor 40% pp
100% Zeonor 100 24 60% Zeonor 45%p 100% Zeonor 100
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: [ 3es, the | es 5 20 WO 2004/
$235 \What
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noner s, Jifferent 5 chg
qt | | RBhe | ai m 1 wher o
2l ndmer s pol yner i zg R RS RS

RICygh obut ar¥s, cl ogent anes, cycl of aaqgsﬂ?a
cycl ohept anes,  ¢ycl oct anes, bi scycl obut anes,
bi scycl opept anes, bi scyci ohexanes, 10

bi s, lcohept ,, bi I b 3.
WhBR | SPTEN e Rty SHaLed ham e 8T M memparoste
. ! . ! i tod
O o G| o R R S e o 1
Citsbadkantyicastudrivt, Gronalkexy, Gyamos smidn,dohido,ailyl, ind spbstiputed

Cﬁooaﬂl%'/l S\’At/r'ler}g tﬁé s%stli}tug%tls aF% selected from one or more members of
the group consisting of halogen, hydroxyl, Cs.ipalkoxycarbonyl, Cq.1palkoxy,
cyano, amido, imido and silyl.

7.  The mold of claim 1 where R'® Cy_10alkyl, or substituted Cy.ipalkyl where
the substituents are selected from the group consisting of halogen, hydroxyl,

C1-10alkoxycarbonyl, C4.qgalkoxy, cyano, amido, imido and silyl.

8. The mold of claim 1 wherein the alicyclic monomers are

R3
R2
R'" R* wherein R™ is independently selected from C*"alkyl.

9. The mold of claim 1 wherein the alicyclic co-polymer has a MFR of about
11.0 grams/10 minutes to about 18.0 grams/10 minutes, a specific gravity of

1.01 and a glass transition temperature of 105°C.

10. The mold of claim 1 wherein the mold further comprises an additive.
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11hy diTheyhold2sf N2 00 HHei€inGbe RATItIVS19@BOHORB DIBeight percent
. Cl loal koxycar bonyl, Cl_1loal koxy, cyano, am do, im do,
zing §t§iate.and substituted O _1loal kyl where the .
substituents are selected fromthe group consisting of
hal ogen, hydroxyl, G _1oal koxycarbonyl, Cl1_10al koxy,
12cy afibe raolddef,claim 40 whedeinghe pidditiyeds abput 28 pereentghicerol
1 wherejn the alicyclic nononmers are selected from
m?'m?’f%%rai?p consisting of 3 R4 R R3)L RRZR RRFR4
RRERR RM; RRRB RRRE 1 X4IR4 R6 R2 10 RZ2 RB R4 RR

R2 R, and RI R4 wherein two or nore of Rl 6 are taken
13 ogdihieanoldooffalaim Arwharein thedtasd cobifiand the haelo syaei ¢

e RGP, A5 T
mimted tefaboiudi BI(Lghes/¢ 0 mihhisahispycificgravity ob1 O1aare a glass

sel ected from
transition temperature of 105°C.

14.  The mold of claim 1 wherein the front curve comprises an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10
minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C

and the back curve comprises polypropylene.

15.  The mold of claim 1 wherein the back curve comprises an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10
minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C

and the front curve comprises polypropylene.

16. The mold of claim 1 wherein the front curve comprises an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10
minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C
and the back curve comprises polypropylene and an alicyclic co-polymer
having a melt flow of 14, a share rate of MFR=12.0g and 17.6g, a specific

gravity of 1.01, and a glass transition temperature of 105°.

17. The mold of claim 1 wherein the back curve comprises an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10
minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C

and the front curve comprises polypropylene and an alicyclic co-polymer having
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21.  The method of claim 20 comprising two alicyclic monomers wherein the

alicyclic monomers comprise a saturated carbocyclic ring.

22. The method of claim 20 wherein the alicyclic monomers are selected

from the group consisting of

25
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5 nonostearate. 13. The nold of claim1 wherein the
front curve and the back curve conprise an alicyclic
w@osopolesner having a MFR of about 11. 0 grans/ 1BCT/US2003/025235
m nutes to about 18.0 grans/ 10 mnutes, a specific
gravity of 1,01 and a glass 10 transition te
of 105C. 14. The nold of claim1l wherein the
curve corpr] ses an alicyclic pol ymer ha“i;': MFR
of about 0 grans/ 10 m nutega~o about 18. 0 )g+&ns/ 10

H
H

m nut es, ecific gravity .01 and a gl &
transiti enperature of 105 15 and the bagk{curve
conpriseg pqQl ypropyl ene. 15 & nol d of cl ai

o3

wher ei ck curve congfi ges\amxalicycliqg
pol r L hdWi ng rR6 MFR of 4. N ;grRPs/ 10 i
about R I@‘faﬁas/lo_ m'n% eci fic, (i ty af
1.01 and'a glass transition tenperature 0 05C 50 and
t he \{ligrein RIHovedndaldrrientlp ebieptatbirbanene d6mofbenembers of
of claiml1l wherein the front curve conprises an

thaigrey cpesistng pbhydresenabi-rmglikyl.atogsn. dyvdrexyl.l . o
r L. Quit t : a O i
SRS E5 ARk e REA ST A Bt
C1raker ahorethy suitlitterts apnselebiedofacrk thargreup copsistireg of
pol ypropyl ene_and an al icyclic cq-pol yner havinpg.a.
alegarh {EHPIOA, GaoPlOXHEREONU 1ol £ a0, SRIAC Figg,and
sil?l specific gravity of 1.01, and a glass transition
enperature of 105. 17. The nold of claim1 wherein
the back curve conprises an alicyclic co- 30 pol yner

avi a R,of abo 11. 0. grans/ 10.m nut e 0 t
245, i Tthas O il ereup i R ay W e 8 g Heer
frém3hagrolip apasiktifg of enperature of 105C and the front

curve conpri ses pol ypropyl ene and an alicyclic

about 11[Tlgrans/ 10 m nf
m nut es, ;&\ specific grg
ansi tion¢emperature of

cl ai wher ei n rati o of alj
5 pol yporiypyl ene i g\ abQut 5: 95 K¢ abp

R3 R

R2
R1 R4 : R1 R3 :
2 R®
1 6 4 6 R
R3 R : R? ;and R R*
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19. The mold of claim16 wherein the ratio of
alicyclic co-polyner to polypropylene is about 20:80
wa o00aboigds 80: 20. 10 20. A net hod of meki ng a | BEEUS2003/025235
conprising 1) dispensing an uncured | ens formul ation
witsten mmt hose of REE acotykentbgetheato ﬁ:lrrmglm uinsaturated bond, a
co- pol yner wherein said all%ﬁgllc CO-

casbo U TinGs RS AEbOBFIE 100 SORAIRPG Q5 o P Bhes CHER BRnds.
orsél{%'fbbtrﬁétﬁ?nn@nd. 2) curing said |lens for mul ati on under

sul e conditions. 15 21. The nmethod of claim 20
conprising two alicyclic nononers wherein the

o L RRRRE R SAPHLER IR BRHSHE ces

nRERE eI T R E? 2 TRo R L R2O28

WO 2004/ 016405 PCT/ USZOOS/ 025235 RBRIR61 X-:tR R6
RSB R4 R5 RRR ; and R R4 wherein R1-6 are

el ected { enbers of

group cp sting of rogen{ Cl_i< yl, hal ogen,
oxyl, oal koxycg , Clio y, cyano,
o, imd k!IyI, bsti tuted |l loal kyl

I 356 The

mBfhod of claai Re IR3c R3ners are
Rsel%%t'ed %O frI%)m,thé'2 group coﬁ@ﬁjstér:]g of 3 R4 R R3

wherein R"® are independently selected from one or more members of the
group consisting of hydrogen, Cs.10alkyl, halogen, hydroxyl,
C1.10alkoxycarbonyl, Cq.10alkoxy, cyano, amido, imido, silyl, and substituted
C1.10alkyl where the substituents are selected from one or more members of
the group consisting of halogen, hydroxyl, C+-1palkoxycarbonyl, Ci.ioalkoxy,
cyano, amido, imido and silyl.

25.  The method of claim 20 where R"® Cy0alkyl, or substituted C4.q0alkyl
where the substituents are selected from the group consisting of halogen,

hydroxyl, C1-1ealkoxycarbonyl, C1.108lkoxy, cyano, amido, imido and silyl.

26. The method of claim 20 wherein the alicyclic monomers are selected
from the group consisting of

3
R2 R

R' R* wherein R™ is independently selected from C"alkyl.
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R RARR1 R 4 RRBRR RMM; RRRE RER R~ R R RL

SRM R 2 R R R Rand RL R4 26 WO 2004/ 016405
WEDABRA003/ 025235 wherein two or nore of RI1-BCHDS2003/025235

taken together to forman unsaturated bond, a

carbocyclic ring, a carbocyclic ring contalning one or

nore unsaturated bonds, or an arqQmatic ring.. 5

24
27The Thetethask ofglaim2@ wherrindhe Mald syrfaes CoMprisss GhieRt

cuffedpraf SR by YRR UEARE B M e tnd it o
wheRgisap&iatingahe fiomt eperdsfrihé Jerseneld and thebacdoeume of the

rERgT b ienshpas SIS SUbstdathe APk PRy
Cl_loal koxy, cyano, amdo, imdo, silyl, and

substituted Cl1-Ioalkyl where the subst i tuents are
283e| é'(tteeuiefhammfmiamﬂo mibreeeimethe éromt ctirvet ceamprisegpan alicyclic

cophgt katips = N gEao it GgtermalThaniety groutas
grag/1Ente8 a & é(':l al%vﬁ'?%"fq MRlakd l]ﬁ)éé)@{rbﬁbltloﬁ&emperature

substituted Cl- Where the substituents are
of 4668C tamd thechraokhmrvg& cmrppnsespelypng)ydﬁneaal ogen,

hydr oxyl, C1-10al koxycarbonyl, Ci1-10al koxy, cyano,

am do, imdo and silyl. 20

29. The method of claim 26 wherein the front curve comprises an alicyclic
co-polymer having a MFR of about 11.0 grams/10 minutes to about 18.0
grams/10 minutes, a specific gravity of 1.01 and a glass transition temperature
of 105°C and the back curve comprises polypropylene and an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10

minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C.

30. The method of claim 28 wherein the ratio of alicyclic co-polymer to
polyproylene in the back curve is about 20:80 to about 80:20.

31.  The method of claims 28 wherein the ratio of alicyclic co-polymer to
polyproylene in the back curve is about 55:45.

32. A mold comprising an alicyclic co-polymer and at least one lens forming
surface
wherein said alicyclic co-polymer comprises at least two alicyclic
monomers of different chemical structures, and
wherein said at least one lens forming surface comprises a coating

effective amount of a high molecular weight coating composition.

33. The mold of claim 32 comprising two alicyclic monomers wherein the

alicyclic monomers comprise a saturated carbocyclic ring.

28
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26. The nethod of claim 20 wherein the alicyclic
mononers are selected fromthe group consisting of RR
WQEB4RI4B% wherein R1-4 is independently sel ece@dU$20051925235
Cl-10al kyl. 27 WD 2004/ 016405 PCT/ US2003/ 025235 27.
The met hod of claim 20 wherein the nold surface
rises a front curve and a back curve and the

34rret e mgki @f@{alﬁb&%wf@é@lnﬂh@ afieyglicanogymespaiesselagtedfiom
th%g@_ﬁ%gﬁﬁ@l he tens nold and the back curve of the

re the cured | ens renovably adheres to
t he curve. 28. The nethod of cIa|n120 wher ei n

1.01 and a’glass transition fenperatufe 5 of 105C and
t he back curve conprises pol ypropyl ene and an
alicyclic co- polyner having a MFR of about 11.0
grans/ 10 m nutes to about 18.0 grans/10 mndtep, a
specific gravity of 1.01 and a glass transit/aon
tenperat yrej of 105C. 30. The et hod of cl ai\n 2
wherein yre\ratio of alicycl o- pol ymer to

pol ypr oye in the back cur s about 20: 8¢t about
80: 20. 3)}——he nethod of cl g 28 wherein th atio
of alicyglig co-polyner to R oyl ene i n t/e \Rack
curve i 0 55:45. 25 | thconpri si

alidyb% Or d#@ner angy1aj IeaétRend??ens f g

sur f ac é?eu:di sai-d ali CB'(ZI|RC co- pol ymeyndcrhpri gés at
| east two alicyclié nmononers of different chenica
structures, and wherein said at |east one |lens formng

surf VWiteref R 'a?ee ﬁ’wdepgr?c?ehtﬂgselected from one or more members of

the group consisting of hydrogen, C+.1palkyl, halogen, hydroxyl,

Ci-10alkoxycarbonyl, C1.0alkoxy, cyano, amido, imido, silyl, and substituted
C1.10alkyl where the substituents are selected from the group consisting of
halogen, hydroxyl, Cq.qealkoxycarbonyl, Cq.4palkoxy, cyano, amido, imido and

silyl.

35. The mold of claim 32 wherein the alicyclic monomers are selected from

the group consisting of




30 effective anmount of a high nol ecul ar wei ght coating

conposition. 33. The nold of

W@Pbigpod4dE nonomers wherein the

claim 32 conprising two
al i cyclic noneCBUS2003/025235

conprise a saturated carbocyclic ring. 28 WO
2004/ 016405 PCT/ US2003/ 025235 34. The nold of claim

32 wherein the alicyclic nononers are selecte rom
the group consisting of R4 RL R3 RRR ARRL | Z|R R4
RR3; RRA; RR 5R3 RERRRLR 1XRR/RI\M R5
RR2 R, anpF R4 wherein R1"fF—&fje i ndependerTy

sel ected F¥qm one or nore neferds of the gr

consi st hydrogen, Cl_1 Kyl , hal ogen, oxyl ,
10 C1_10 ycar bonyl, Cl.1 oxy, cyano, aw-{o,

i mdo, sifl yl\\ and substituted l_10al kyl whene \\he
substit ;giselected 7on eNgroup congi i]ﬁb of
hal og€n r , CL. 10g{"Kox NanyRS Cl_1pdRkqxy,
cyano,Fg BdB; dsri do, and R bl&'ﬁgg'%ss. T | d

claim 32 erein the alicyclic nononers’ are sel ected
from the group consisting of R3 R4 RL R3 R2 ARRL

RL R4 RR3 . R2 R4, R2 29 WO 2004/ 016405
whergintyoosnrs E R are be taken together to form an unsaturated bond,

a carbocyclic ring, a carbocyclic ring containing one or more unsaturated

bonds, or an aromatic ring.

36.
the group consisting of

1
R3 R R3
R2 R1
2
R! R4 : R R . R2

wherein R™® are independently selected from one or more members of the

The mold of claim 32 wherein the alicyclic monomers are selected from

6
Fﬂyg‘ER

cand R2 R

group consisting of hydrogen, C1.1palkyl, halogen, hydroxyl,
Cs.10alkoxycarbonyl, Cs.q0alkoxy, cyano, amido, imido, silyl, and substituted
Ci.10alkyl where the substituents are selected from one or more members of
the group consisting of halogen, hydroxyl, C4.qpalkoxycarbonyl, C4_spalkoxy,
cyano, amido, imido and silyl.

37. The mold of claim 32 where R™® C4-10alkyl, or substituted C4.4patkyl
where the substituents are selected from the group consisting of halogen,
hydroxyl, C1.1ealkoxycarbonyl, Ci.1ealkoxy, cyano, amido, imido and silyi.
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RBRLRR R4 R RL X7,3R~- R 2 RBR5 R2 and RL 4
wherein two or nore of RL'6 are be taken together to
wo eoroaounsat urated bond, 5 a carbocyclic riPgr/us2003/025235
carbocyclic ring containing one or nore unsaturated
380Nthe Rio)dBf é}ém? !vﬂ\érbﬁﬂthe@icgamﬁnﬁﬁbﬁe?é afé 8684 from
wherein the alicyclic nononers are selected from the
thggooyp consistng ofy of RS RL R3 6 RRR RLs R4 RS R 10
. R R4 ; R ; and R2 R wherein R1"6 are
pendently selected fromone or nore nenbers of the
p consisting of hydrogen, Cl.10al kyl, hal ogen,
{r oxyl, Cl-10al koxycar bony), Cl _10al koxy, cyano,
plo, imdo, silyl, and substituted 15 Cl_1loal kyl
#Fgre the substituents are selected fromone or nore
Rers of the group consisting of hal ogen, hydroxyl,
Al koxycar bonyl, CL.10al koxy, cyano, amido, im do
ARdl silyl. 37. The rold of claim32 where R1"6
Rc1Rfoawkerein &' dsiinstependenatiCaeleotedkyom Q0 ek e t he
substituents are selected fromthe group consisting of
hal ogen, hydroxyl, Cl1_10al koxycarbonyl, Cl 10al koxy,
3aq.yarnthe aioldiof clamh @2 vansteir thel mold3Rirther 200briseés4nadditive.
PCT/ US2003/ 025235 38. The nold of claim 32 wherein
the alicyclic nononers are selected from the group

A e R B odin SE P AR, [EA0o 20 weight nerpent

ziné¢ stdamdt®. 32 wherein the nold further conprises an
additive. 40. The nold of claim39 wherein the
additive is about 2.0 wei ght percent

41. The mold of claim 39 wherein the additive is about 2.0 weight percent

zinc stearate.

42. The mold of claim 39 wherein the coating composition comprises a
coating additive.

43. The mold of claim 39 wherein the additive is an antimicrobial

composition.

44. Alens produced by a method comprising 1) dispensing an uncured lens
formulation onto a surface of a mold comprising an alicyclic co-polymer wherein
said alicyclic co-polymer comprises at least two alicyclic monomers of different
chemical structures and 2) curing said lens formulation under suitable
conditions.

45.  The lens of claim 44 comprising two alicyclic monomers wherein the

alicyclic monomers comprise a saturated carbocyclic ring.
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zinc stearate. 10 41. The nold of claim39 wherein the
additive is about 2.0 weight percent zinc stearate.

W@ 20040050l d of claim 39 wherein the coating PCT/US2003/025235
conposition conprises a coating additive. 15 43. The
460! drid le‘ﬁ% Hr 'Ela%% MGheldin ttﬁ?a@éw:k{: drﬁel% re sgl%cted from

antimecro nposition ens pro uce
thegjrboﬂconﬂmingsohg 1) di spensi ng an uncured | ens 20
fornmul ation onto a surface of a nold conprising an
alicyclic co-polymer wherein said alicyclic
papr conprises at |east two alicyclic nononmers
ent chegical structure nd 2) cu y said

| ens | ation junger suitable ditions. 45,
The |£NS\ of cl ai conpri si ng alicycl DNONMer s
wher ““f aliodyclA c nononers §oHprise a § rat ed
carbogyd i ¢ ring. ASNWO 2004/ 01405\ PCT/ US2Q034025235
46. The Neps of di\ai 44 wher e’hf t hepal i c)

mononeps| Br e sel poge RYom the frobp gJof R3
4 RIpR3 JRR R~ RiR 4 Rl R3RRR DB R1

R614F%2R5RZR3 4 R RR3 R andR1R4V\/n'ere|n
R1-6 are independently selected fromone or nore
menbers of the group consisting of hydrogen,
C _1loal kyl, hal ogen, hydroxyl,

6 6 2
R1 R2 R4 R R1 R3 R4 R5 R R
RS RS . R2 - and R! R4

wherein R™® are independently selected from one or more members of
the group consisting of hydrogen, C1.10alkyl, halogen, hydroxyl,
Ci.10alkoxycarbonyl, C4.1¢alkoxy, cyano, amido, imido, silyl, an\d substituted
Cs.10alkyl where the substituents are selected from the group consisting of
halogen, hydroxyl, Cy.1ealkoxycarbonyl, Cq.qoalkoxy, cyano, amido, imido and

silyl.

47. The lens of claim 44 wherein the alicyclic monomers are selected from

the group consisting of

32



10 C1. 1oal koxycarbonyl, Cl1_1oal koxy, cyano, am do,
imdo, silyl, and substituted Cl1_|oalkyl where the
waamghidsoent s are selected fromthe group consPGL/USIN0825235
hal ogen, hydroxyl, Cl1_1oal koxycarbonyl, Cl1_1loai koxy,
, amdo, imdo and silyl. 15 47. The | ens of

m 44 N the al |Tyq¢lic nonone re selected
t he ¢ p consi st pglof 32 WO 2004016405
PCTY US2003/ 35 R3 R 6 2 RARB\R/IRRLR 3R

are
pbers of the

the‘sdbstituen{s are sel ected
of the group consisting of hal ogen, hydroxyl,

WA o TRk Rk SRR oo MG Bt T8
g si‘s\l’ihgsdi’ gﬁly@%%tﬂ WF18‘é1k§E1hé49%éhyﬂlydfi’Bﬁyl,e the

substituen e selected fromthe group consisting of

5 Chadatigeycatypayb Balipalkay, Dyan@oxmisies oid, sildiandsukeiityted

cyano md I and si ly] . The | '
CarRiRLrBRHE TS TtByaNe sk skissstirah e PRl i Bhts of
thEbgrollp cansielng @h hhRigenn By@oxA3 C RRIKE4 caktssrgil 'CRbdlkioxy,
l~EIEJ\EQ;;‘JIepgn_den_t I_ygsel e(_:tged f¥om gi i(ﬁfgél kyl. SO.WThe | ens d
CyANG; [amigp Amidpendistyk he uncured | ens formul ation
conprises silicone hydrogel formulations. 20

10 48. The lens of claim 44 where R'® Ci-10alkyl, or substituted Cq.1palkyl where
the substituents are selected from the group consisting of halogen, hydroxyi,
C1.10alkoxycarbonyl, C1.10alkoxy, cyano, amido, imido and silyl.

49. The lens of claim 44 wherein the alicyclic monomers are selected from

15  the group consisiting of

R? i

R" R4 wherein R™ is independently selected from C'"%alkyl.

50. The lens of claim 44 wherein the uncured lens formulation comprises
silicone hydrogel formulations. ’

20
51.  The lens of claim 44 wherein the uncured lens formulation comprises

hydrogel formulations.
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51. The lens of claim44 wherein the uncured |ens
formul ati on conprises hydrogel fornulations. 33 WO
wQoMo4ext05 PCT/ US2003/ 025235 52. The | ens oPCTUSI003/025235
44 wherein the uncured | ens formulation conprises the
59 0r NUh@ldryef chinngd wiareithe Ancbaldaens dormulation comprises the
lotrafilcon A. 53. The |ens of cl a},m 44 wherein the
faimgiations of gsavatilsan A slalilsdlPtaliicRRB A5 f or nul at i on
of etafilcon A, genfilcon A lenefilcon A polynmacon,
acquafilcon A, balafilcon A galyfilcon A or
58enoThé tars & claim Yo twhadreincthe uAcutst lefib dotreulations comiprise the
44 wherein the uncured | ens forjul ati on conprises the
fcfraw.lﬁnoatqfcﬁ%@fﬂsené’e@@aghcpe lfmefts%ﬂrh*\i PRlymakon, acquafiicon A,

+afi | yf | filcon A 55.
bbiiicBh A, o, Y bedclllodh APEr 1B8RRBRIA. COF

conprises a front curve and a back curve. 15 56. The
| ens

ST 7B A3 JASH Rt 5l BB 55es ne
f&ﬁﬂﬂ@t@‘@ dﬂd&hbﬁﬁlcbg A(i}%véﬁlé&. R, BtaRRohA, JAIPHESS A, Br

specific gravity o .01 and a glass transition
senofjeoraAur e of 105C and the back curve conprises

pol ypropyl ene. 20 57. The lens of claim55 wherein the
front curve conprises an alicyclic co- polyner having

58, MFRhefledetiélaii 48 \dfiereli the rmbldud efadeccarhptidesls fiont curve
grans/10 mnutes, a specific gravity of 1.01 and a

agdasleackreU¥et i on tenperature of 105C and the back

curve conprises polypropyl ene and an alicyclic

co- pol yner having a MFR of about 11.0 grans/ 10 ni nutes
560 altbetiedsofclgimBs/ ilergimthiieeont c2bvecomcises angligyclicyco-

rorono e PR SoeERS o aromrer TG s out P85 gramito
b sbebiRtaNES 181 B8l OR5¥ sERRiSRE iAo of 105°C
aPid thé dlagk chrehesraprsédipolyptopylesie. al i cycl i ¢ co- pol yner

to polyproylene in the back curve is about 55:45. 60.
A nmet hod for nmaking a coated | enses conpri sing

57. The lens of claim 55 wherein the front curve comprises an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10
minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C
and the back curve comprises polypropylene and an alicyclic co-polymer
having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10 minutes,

a specific gravity of 1.01 and a glass transition temperature of 105°C.

58. The lens of claim 55 wherein the ratio of alicyclic co-polymer to
polyproylene in the back curve is about 20:80 to about 80:20.

| 50. The lens of claim 55 wherein the ratio of alicyclic co-polymer to

polyproylene in the back curve is about 55:45.

60. A method for making a coated lenses comprising

34



34 WD 2004/ 016405 PCT/ US2003/ 025235 (1) coating at
| east one lens formng surface of a lens nold with a
weoaiiongos ef fecti ve anount of a hi gh nol ecul arPe@EU§3/025235
coati ng conposition wherein said | ens nold conprises
(Breoating \at lé st opepony formimnsurdcd efes tersn@oldewith of coatingg
surface 5 wherein said alicycli co@?lhpol ymer .conpri ses

efiectiveanot ot h@?dﬂp'@wﬁ’ﬁﬁ@ﬂ@? cY 8i9OMRQSHO heni cal
W e AR Hh Ay K PO R P =t 4 tens
fo:rmimgpguﬁfawl | ens fOHTLI| ation and said coating
conmposi ti.on dwel|l tinme 10 of ]ess than ab
S 5 m Wi aﬁ@&f aﬂrg'éfc eerRMeeorapisehAlease twp Aligycli 'C
coat of@ﬁergn?cﬁ@v‘mlﬁgpstﬂfctﬁe@ m 60 conpri si ng
two alcy I'C nononers wherein t alicyclic nmononers
(@) ampeermngiaaanmue&cbkénsdommdamm onto sajd at fet? on€Hens forming
n&t hod cl ai m 60 wherein the alicyclic nononmers are
SURAGRt fromthe group consisting of 3 RA RL R3 XA
){2 dﬁ?mB sauﬁér@%rm@atﬁﬁ and%%ncﬁéoatg?cﬁ%poatlo%él dR&ll time

RAR4 ; wher ei n are
10  of lege ;tleml ebouy5 mne@s@d‘ urgler seediionswuiabientedosmner coated
lthe group consi sting of hydrogen, Cl_10al kyl, hal ogen,
erWdroxyI, 35

61. The method of claim 60 comprising two alicyclic monomers wherein the

alicyclic monomers comprise a saturated carbocyclic ring.

15

62. The method of claim 60 wherein the alicyclic monomers are selected

from the group consisting of

1
R3 R4 R R3
R2 R? , R
R" rR¢; R' RS , R® Rrt; R2 ;
R3
1 6 4 6 R2

20 R3 R : R2 ;and R R*

wherein R'- are independently selected from one or more members of
the group consisting of hydrogen, C1.10alkyl, halogen, hydroxyl,
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WD 2004/ 016405 PCT/ US2003/ 025235 C1. 10al koxycar bonyl ,
Cl. 10al koxy, cyano, am do, imdo, silyl, and
weamghidsd ed Cl. 10al kyl where the substit uent BCHD82003/025235
sel ected fromthe group consisting of hal ogen,
Chy@ll@xybarb@hyﬂ,@ﬁl1l§@lkax>,arcbena| amidb, Iblds eltyl, anyt aobstltuted
m do, imdgo and silyl. %J{']& net hod of cl a
Cm@my‘ where the ﬁ%%ltu%ntﬁ@ﬁ% ﬁeke@ oRdhegredp cpr%lﬁt"asm ef

h%&@@ﬂﬁ%&ﬂﬁkﬁ}_&n% %@8 18§1k5éﬁ%é/aﬁﬁ BX4d3, imidd and

silyhdependent |y sel ected fron1one or nore nenbers of the
group consi sting of hydrogen, Cl_1loal kyl, hal ogen,
hydroxyl, Cl.10al koxycarbonyl, CI.|oal koxy, cyano,
68 dfh iFad Ficlaiin 60AlefPd Bty ridndatdart sesied
he substituents are selected frorm one or nore nenbers
ﬁoﬂnhehﬁogp@opssbngmﬁtlng of hal ogen, hydroxyl,
Cl1_10al koxycar bonyl, C1.10al koxy, 15 cyano, am do,
imdo and silyl. 64. The nethod of claim®60 where R1"6
= oal kyl, or substituted Cl. 10al kyl where the
R$ti tuent e=afie sel ect ¢ romthe grd onsi sting of
gen, h al [koxycar bon

cyan mdo, im and silyl. 65. The
od of cl 60 wher the alicycl DNONers are
Rcted fA]o he gro QSi sting o R2 R1L R4
ei,n RR andep selectao " 1al Kyl
B82YWD 2004/ 016405 P¢ 0252§g #he - nirthod of

Rcta#m 60 WRE ei

wherein R'® are independently selected from one or more members of the
group consisting of hydrogen, C4.1palkyl, halogen, hydroxyl,
C1.10alkoxycarbonyl, Cq.10alkoxy, cyano, amido, imido, silyl, and substituted
Cs-10alkyl where the substituents are selected from one or more members of
the group consisting of halogen, hydroxyl, C4.1palkoxycarbonyl, Cs.1galkoxy,

cyano, amido, imido and silyl.

64. The method of claim 60 where R"® Cy.4alkyl, or substituted C.1oalkyl
where the substituents are selected from the group consisting of halogen,
hydroxyl, C1.10alkoxycarbonyl, C1.1palkoxy group, cyano, amido, imido and silyl.

65. The method of claim 60 wherein the alicyclic monomers are selected
from the group consisting of

R2 R?

R' R4 wherein R™ is independently selected from C*"alkyl.
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conposi tion conprises poly(vinyl alcohol),
pol yet hyl ene oxi de, pol y(2- hydroxyet hyl

woreiohaoiys at e), pol y(net hyl nethacryl ate), pol BCHUS2003/625235

acid), 5 poly(nethacrylic acid), poly(naleic acid),
poI y(itaconic acid), poly(acrylamde),
0 met hacryl am de)

6€ol y

ly(d hyl |

beyeether Q#@ia*mc@%pﬁﬁém 'thrg%ig%%%ra g faating

sfuBR | t\‘)ﬁr‘ﬁ s%@?o@éﬁﬂkeﬁﬁéﬁolb% %étﬁ&l’é}‘nle dXdd, Yaere) .
e e
pgluyeaﬁﬂ%cﬁmpee rsieis acgh. noiaperib s editicrdaiice),
e
polqem?rs@sukﬁmrhlyezmpdiyomlymdwpoémnemppl)a.(xﬂ%la%?r;lﬂy!gmyl

i acryljc ac i
oy melaicteialyher Fih s Caraoym by ETuBSE L do)

pgﬂga&ﬁﬁri&e%s H&%&@%an@?lycﬁ% H@?ﬁ@ﬂc@&n&'p@ly@lﬁféhc acid,

reirn the |g nol ecul"ar wei ght coatin corrp03|t|on
blosimrirsadomotapCiymeisrasthe efyementinaed ymﬂ? g)ixtupes Wgreof.
The met hod of claim60 wherein the high nol ecul ar

wei ght coating conposition conprises poly(vinyl

6@l cofmb)meﬂwdy@tmmmmzér@m the aigh &xoldamhsmgighhwatmg
met hacryl ate), poly

th t | |
capapionsRiesRal( ?rhscdyr%n;mylarﬁém e%fa)gg%l% iy

A Ao AR sppimrionse

oﬁpb%@d:rylaemidb)aﬁcﬂhﬁﬁupém)eof% pol ystyrene sul fonic
aci pol ysul f onat e pol yners, polyvinyl pyrrolidone),
car boxynet hyl ated pol yners, such as

6%6“ b %‘%&M&&ﬂ él hfé@ whe?éﬁh%ﬁé%%}fﬁo‘i’&ﬁﬂaﬂhéi@ﬁﬁ Boating

aim no gl ycans, actic aci ygl ycolic acid

chhpoisitiam a:candnses:prpMZymwrexmthVVrmeﬂfaﬂryﬂa’a)t i oned, and
m xtures thereof. 30 70. The nethod of claim®60

wherein the nold surface conprises a front curve and

6@ bachLiefod §f7clm B8O WHPdpARe h?éﬁ'hié%’&ﬂév‘ WafghBtoaflig

The method of claim 70 wherein the front curve
coomusitinrscempesespely(viny! atcabel)y ﬁﬁ’tyeﬁWd\eﬂQ@X'EﬁcRd&’@‘ve

h%%oi)je%\eﬁ nQ&hger?ﬁXj, %Bﬁl(methyl methacrylate), poly(acrylic acid),

poly(methacrylic acid), poly(maleic acid), poly(itaconic acid), poly(acrylamide),
poly(methacrylamide), poly(dimethylacrylamide), poly(glycerol methacrylate),
polystyrene sulfonic acid, polysulfonate polymers, poly(vinyl pyrrolidone),
carboxymethylated polymers, such as carboxymethylcellulose,
polysaccharides, glucose amino glycans, polylactic acid, polyglycolic acid,
block or random copolymers of the aforementioned, and mixtures thereof.

70.  The method of claim 60 wherein the mold surface comprises a front
curve and a back curve.
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72. The nmethod of claim 70 wherein the front curve

conprises an alicyclic 5 co-polyner and the back
w@eoelaespri ses an alicyclic co-polynmer and PCT/US2003/025235

prol ypropyl ene. 73. The nmethod of claim70 wherein the

701 ONTheUh¥MoBUTRIIHERD Whepdih CiE Font cavenyprigeshay aligyclic
a MFR of about 11.0 grans/10 m nutes to about 18.0 10

cgrehenenand the back euryp senprise§ralyRIOPYENe. 01 and a

glass transition tenperature of 105C and the back

curve conprises polypropylene. 74. The nethod of claim
720 WTgeahstHodeoffolaimt 7@ wheesindhp fiosésuve alnmpysas an alicyclic

co- pol yner having a MFR of about 11.0 grans/ 10 m nyt
oA 2N P bed e LT PSR L AN/ CUP cErANIET 08ty

d a glass transition tenperature of 105C
pg(ﬁxaﬁq%&leg%ék curve conprises pol ypropyl ene and an

alicyclic co- pol ymer having a MFR of abou_t 11.0

A, 2k 50 258 utl BoBf T Bt Bt
f ) i |

KRR ool MRy Sl TLpaishirtlogloummine

gramgproyiiraries, aspéaifibgevity of ie01 sndlscglase rassition tamperature
met hod of c¢lains, 74 wherein the ratio

80: 20, 76, Tt}g&
G108FC and the RaskgYr{mePmMpEses BPYBFYMENE in the back

curve is about 55:45. 25 38
74. The method of claim 70 wherein the front curve comprises an alicyclic
co-polymer having a MFR of about 11.0 grams/10 minutes to about 18.0
grams/10 minutes, a specific gravity of 1.01 and a glass transition temperature
of 105°C and the back curve comprises polypropylene and an alicyclic co-
polymer having a MFR of about 11.0 grams/10 minutes to about 18.0 grams/10

minutes, a specific gravity of 1.01 and a glass transition temperature of 105°C.

75. The method of claim 74 wherein the ratio of alicyclic co-polymer to
polyproylene in the back curve is about 20:80 to about 80:20.

76. The method of claims 74 wherein the ratio of alicyclic co-polymer to
polyproylene in the back curve is about 55:45.
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