CONTACT LENS HAVI NG PERI PHERAL HI GH MODULUS ZONES BACKGROUND OF THE

I'NVENTITON™ 1. Field of the Invention The present invention refates to
ophthal mc | enses, and nore particularly to soft contact |enses
conprising one or nore high nmodulus of 10elasticity zones in the
peripheral region to stiffen the contact |enses for inproved handling
and a reduction QQ:NTAQTTIGENﬁWWG PERIRPHERALHIGH MQDRUEUBS FONES

Di scussion of the Related Art 15Myopi a or nearsi ghtedness is an
optical or refractive defect of the eye wherein rays of light froman
i mage focus to a point before they reach the retina. Myopia generally
occurs beca A ) s, too long or the shape or
contour of t4 6 5 p—A11 nus power ed spherical |ens
may be utsilized to correct nyopia. Hyperopia or farsightedness is an
20optical or refractive defect of the eye wherein rays of light from
an i mage focus td-FpEigtheaiventiomey reach or behind the retina.
Hyperopi a generally occurs because the eyeball or globe is too short
or the shape or contour of the cornea is too flat. A plus powered
spherical |ens mayheeragent inveatiaroretades sceptihplenosnges.Auwi ot i smi s

an optical o kefLActd ¥6r d5TEEL IehSed b Sty one or more high modulus of

10 elasticity zones in the peripheral region to stiffen the contact lenses for

improved handling and a reduction in the tendency of the contact lens to fold.

2. Discussion of the Related Art

15 Myopia or nearsightedness is an optical or refractive defect of the eye
wherein rays of light from an image focus to a point before they reach the
retina. Myopia generally occurs because the eyeball or globe is too long or
the shape or contour of the cornea is too steep. A minus powered spherical
lens may be utilized to correct myopia. Hyperopia or farsightedness is an

20 optical or refractive defect of the eye wherein rays of light from an image focus
to a point after they reach or behind the retina. Hyperopia generally occurs
because the eyeball or globe is too short or the shape or contour of the
cornea is too flat. A plus powered spherical lens may be utilized to correct
hyperopia. Astigmatism is an optical or refractive defect in which an

25 individual's vision is blurred due to the inability of the eye to focus a point
object into a focused image on the retina. Unlike myopia and/or hyperopia,
astigmatism is unrelated to globe size or corneal steepness, but rather it is
caused by a non-rotationally symmetric cornea or from the misalignment or
positioning of the crystalline lens. The vast majority of astigmatism occurs

30 due to non-rotationally symmetric corneal curvature. A perfect cornea is
rotationally symmetric whereas in most individuals with astigmatism, the
cornea is not rotationally symmetric. In other words, the cornea is actually

more curved or steeper in one direction than another, thereby causing an
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25individual's vision is blurred due to the inability of the eye to
focus a point object into a focused image on the retina. Unlike
myopi a and/ or hyperopia, astigmatismis unrelated to gl obe size or
corneal steepness, but rather it is caused by a non-rotationally
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rotationally s%rmetrlc whereas in nost individuals with astigmati sm

t he cornea i $#sH@NafgPati onal |y symmetric. In other words, the cornea
is actually nore curved or steeper in one direction than another,
thereby causing an imge to be stretched out rather than focused to
a point. %A cyl i ndrypiclly] fenastigmatar visioo entrection, emschanwehfeaturbaarea

spherical |en |I|zdto esol i L S vpicall.

or st 1 gt RESEERaodhs pafifien 3 iERFe it SRNEE rboRattynity or
into the perlegbeénythefreqmecmabmbrrbm tm@dmemearrcdlaéatomlmcorporate
stability on eye for the requir |on correct.ion. 1%%dse nechani cal

features i ncoPPHAteCNEssEh@ LA 6% §€9§”3P%‘i¥r’(&f"?‘?‘1€‘qyé kethe s %Ft

which may |le ¢ :
the. package y%grﬁaﬁaﬁggo%hsu Y68 12N Peci Qi GRANFLNS Barldihg, i19

cont act 1knse&dditign tadeldingntieconta nseasnasomtdtﬂﬂdlmwgll ﬂﬁtchni@ﬁi form
thi ckness. Iendqe’?(?mfh &ﬂfgn%thkﬁg&es are typically nore confortable to

wear than rigi ermeab ard contact lenses and this is due to
the material s from V\/m ch the 15contact |enses are fabri cat ed nanel y,

e o0 LN R4 oA P R B i o
l enses nore diefrhbgibibthar® chtael lensewamd tieistdud ©lthé Friatéﬁals from which the
15 contact lenses are fabricated; namely, silicone hydrogels. These materials
have a low modulus of elasticity which makes them less stiff or rigid, thereby
making the contact lenses more difficult to handle and prone to folding as is

the case for contact lenses for astigmatic correction as explained above.

20 Accordingly, it would be advantageous to design contact lenses, that are
made from silicone hydrogels, which may or may not comprise astigmatic
correction, that have increased stiffness in the peripheral zones for improved
handling and a reduction in the propensity of the lens to fold without sacrificing
comfort.

25

SUMMARY OF THE INVENTION

The contact lens comprising peripheral high modulus of elasticity zones
30 of the present invention overcomes a number of disadvantages associated with
soft contact lenses and in particular soft contact lenses designed for astigmatic

carrection as briefly described above.



the case for contact |lenses for astigmatic correction as expl ai ned

above. 20Accordingly, it would be advantageous to design contact

| enses, that are nmade fromsilicone hydrogels, which may or nay not
conprise astigmatic correction, that have increased stiffness in the
peri pheral zones for inproved handling and a reduction in the
propensity of thdnPERAIAABCE Witd oRpaseaEt. Bechresentinerdisnfiodirectedto an

SUMMARY OF T, tﬁM@féh@'TﬁB%g@ﬂ%@:ﬂfbﬁeh&E&mgﬁ%@ éébﬁ?c PSd w?ﬁ@med%gh
nodul us of elasticity zones of the present 1nvention overconmes a
nunber of didsidvantracies, desopticatone heindhfoswed fioona dicst hatedalhaaing 4 first

particul ar soft ,contact.l.enses .designed for asti tic correction as
brief Ly desdPPiue &hgbaic'a BerbheiaPadie s fioling R opiie 22apdbe. t he
present isnvesdripbbral 2ok beiblggdrmbed RomapBtikainmateridlennd onber ajuré Arjhm
| ens conprises an optic, zone configured for vision correction, the

optic zone uapﬁi@w ef)%ﬂéat'q'%wssmqogﬁorﬁ@ﬂémoaiherﬁ’&vaabzqneﬁ§!ze PRRIAN us

of elastici tzﬂore%iglif'rid?ﬁuﬁfsaéf ARty YoNEH NG SorhldR RIth l2CsetBRE mdteal

Speripheral zone being formed fromthe first material, and one or
nmore hi gh noWyingsa secastdawedidis pf elaatieityi eosgeond treetiulys of alasticity being

peri pher al éd??gter{ﬂ%% RA%ir rm&%Ull?s in&%stﬂﬂﬂu' us of elasticity zones

being forne roma second material having a second nodul us of
el asticiltoy, the second nodulus of elasticity being greater than the

first nodulus of elasticity.. 10 | n ,accordance w.th, apothe
aspoct | the. pr os hPCRIUEGY W Aaoter ashith (G PResrEL MoBTHeR IREIRAPihg
an opht hal mrethedFor fABAcATRIghACosHRAIHIS RSisd Thiebethbe chhPrites HbYifg tHe
lens mold with a first material to create a region with a first

modul us of dTdeHRE 3 lanamMalewih erfirptraatepat eirpateawoiny witiadisiid
material W thdings éﬁ&QQt‘i’cii]tg‘?#%l'dﬂédéle%éétpbﬁéw abifingMPsddoRB tm &tdFX Swittf
the I ens nold and over t
15 asecond modulus of elasticity to the front curve of the lens mold and over the
first material, the second modulus of elasticity being lower than the first
modulus of elasticity, and mating a back curve of the lens mold to the front

curve of the lens mold to form the ophthalmic lens.

20 The present invention is directed to a contact lens which incorporates
one or more high modulus of elasticity zones in the peripheral region or zone of
the contact lens to selectively stiffen the contact lens in these zones. By
stiffening the contact lens in certain areas, the contact lenses have improved
handling characteristics and a reduction in the propensity of the lens to fold

25  without sacrificing the comfort afforded by the low modulus of elasticity silicone
hydroge! forming the lens. The one or more high modulus of elasticity zones
may be incorporated into any type of soft contact lens for spherical, astigmatic,
and/or both spherical and astigmatic correction as well as translating and/or
multifocal lenses for treating presbyopia. The one or more high modulus of

30 elasticity zones may be formed in any suitable shape, with any suitable
dimensions and be formed from any suitable material. The one or more high
modulus of elasticity zones may be formed from a monomer having a higher

modulus of elasticity than the bulk monomer forming the contact lens or just
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first material, the second nodulus of elasticity being |ower than the
first nodulus of elasticity, and mating a back curve of the lens nold
to the front curve of the lens nold to formthe ophthal mc |ens.
20The present invention is directed to a contact |ens which

i ncor porates on uI us | astjcit ones in t
peri pher al %@Pg’ntﬂﬁ?ug‘&ﬁﬁ 8 Itipp @ @Brﬁdgﬁt"eﬁ% © {eg'sgiqr@ggqrﬁgia?pag{?&l@’en
the contact (e@f3%. i N these zones. By stiffening the contact lens in

certain areas, the contact |enses have inproved handling
characteristics and a reduction in the propensity of the lens to fold
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contact | f. herical L d/ th h
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elasticity zones may be forned in any sw%c?ble shape

suitabl e di mgfindasaARHaIde the maldinthgdesiied gaiensy 'Ché\@éﬁnaﬁ aévﬂpne one
or nore hi gfg}ﬁaaakué% h%fr tr?alrﬁt%{&f'th& réRBRIn Rt ?&m@thferdam&tmorrer

havi ng a hi us of elasticity than the bul k nonomer form ng
t he contHct anshehish i$ iemisciblapt goarhyroisgible wish wkiremainingmaigrialdarminge

I L T e A
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addi ng a matigpt & cregtd ReisEN @ tbricfdithatieai red regi ons which has an
el astic s
Throughout the specification, the term stiffness should be understood to
be a function of the elastic modulus of the material, the thickness of the
material, the shape of the material, and any tension or stress built into the
material. Accordingly, for a given shape and a given thickness, a material with
20  a higher modulus of elasticity will be stiffer than one with a lower modulus of

elasticity.

BRIEF DESCRIPTION OF THE DRAWINGS

25 The foregoing and other features and advantages of the invention will be
apparent from the following, more particular description of preferred

embodiments of the invention, as illustrated in the accompanying drawings.

Figure 1 is a diagrammatic representation of a first exemplary contact
30 lens comprising a high modulus of elasticity zone incorporated into the

peripheral zone of the lens in accordance with the present invention.



nmodul us hi gher than that of the rermaining material form ng the

contact tens 10and which is immscible or pooriy mscible with the
remai ning material formng the contact |ens such that it remains
fixed in the region. In other exenplary enbodi nents, the increased
stiffness zones may be manufactured by varying the cure |ight
intensity across hi@@echistadiagrasiyatim eepseendmiinaifisngeaond exeRPERY | ens
to create re : : : ;
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material, the shape of the material, and any tension or stress built
into the material. Accordingly, for a given shape and a gi ven

t hi ckness, a mat efigare stahdid@anih glierepr@sdntatonaff acthia teixemplarcbhtabe
stiffer than one with a |ower nodul us of elasticity. BRI EF

DESCRI PTI ON 187 FREPHRANWES'PTARYIHS PEGESHGYAR s itrarPeraadiptstngnd
advant ages oferfo8rd| RYREGE e 18t In ARARIREGHN heQTRAdE ifvRhtigN! ng. I e

particul ar description of preferred enbodi nents of the invention, as
illustrated in the acconpanyi ng draw ngs. Figure 1 is a

di agrammatic repr tadi Qnth ' ry. t
conprising a hi ghﬁgrlggu u'é 0 efltﬁ%{ti{p&%@?ﬁ}%@fﬁa&%@p r@&é)(ﬁg’?énst%g&t he
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elasticity zones in accordance with the present invention.

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Contact lenses or contacts are simply lenses placed on the eye.
Contact lenses are considered medical devices and may be worn to correct
vision and/or for cosmetic or other therapeutic reasons. Contact lenses have
20 been utilized commercially to improve vision since the 1950s. Early contact
lenses were made or fabricated from hard materials, were relatively expensive
and fragile. In addition, these early contact lenses were fabricated from
materials that did not allow sufficient oxygen transmission through the contact
lens to the conjunctiva and cornea which potentially could cause a number of
25 adverse clinical effects. Although these contact lenses are still utilized, they
are not suitable for all patients due to their poor initial comfort. Later
developments in the field gave rise to soft contact lenses, based upon
hydrogels, which are extremely popular and widely utilized today. Specifically,
silicone hydrogel contact lenses that are available today combine the benefit of
30 silicone, which has extremely high oxygen permeability, with the proven
comfort and clinical performance of hydrogels. Essentially, these silicone
hydrogel based contact lenses have higher oxygen permeabilities and are

generally more comfortable to wear than the contact lenses made of the earlier
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Figure 2 is a diagrammatic representation of a second exenpl ary
contact |ens conprising two high nodulus of elasticity zones

I ncorporated into the peripheral zone of the lens in accordance with
the present invention. 5Figure 3 is a diagrammatic representation of

a third exenpl t I [ t hi gh I f
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representation of an exenplary process for 10 nmanufacturing contact
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A e o Gty e e g
of the ear| ivgsibility tint contact lens uses a light tint to aid the wearer in locating a dropped
contact lens, enhancement tint contact lenses have a translucent tint that is
meant to enhance one’s natural eye color, the color tint contact lens comprises
20 adarker, opaque tint meant to change one’s eye color, and the light filtering tint
contact lens functions to enhance certain colors while muting others. Rigid gas
permeable hard contact lenses are made from silicone polymers but are more
rigid than soft contact lenses, do not contain water, and thus hold their shape
and are more durable, but generally less comfortable. Bifocal contact lenses
25 are designed specifically for patients with presbyopia and are available in both
soft and rigid varieties. Toric contact lenses are designed specifically for
patients with astigmatism and are also available in both soft and rigid varieties.
Combination lenses combining different aspecis of the above are also
available, for example, hybrid contact lenses.
30
Soft contact lenses are typically more comfortable to wear than rigid gas
permeable hard contact lenses. Currently available contact lenses are made

from silicone hydrogels, including etafilcon, galyfilcon, senofilcon and
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hard materials. However, these new contact |enses are not totally

W thout Timtations. Currentliy avail able contact fenses remain a cost
effective neans for 5vision correction. The thin plastic lenses fit
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speci fical | v, L.Qpi | S W | ' “amq ' ﬁlm.? in
bot h soft aﬁa agpglpgﬁé/gt%@?ﬂggbog?r%%%%?)'LH I enggbg?géri\?%]?%ghhl er ent
aspects of tthiekdasvaontadt lexises. avai | abl e, for exanple, hybrid contact
| enses. 30 Soft contact |enses are typically nore confortable

to wear than rigid gas perneable hard contact |lenses. Currently
avai | abl e cont actThkeressnt aventiad édofsuraiisl dreairendrediigie glcdiulisnssl udi ng

etafil C02r(])’ gezliells%fciit)lr (z:c())nnés iﬁ%ﬂg ];)ielrig}?enralarré%ion of a contact lens which stiffens the

contact lens in these zones for improved handling and reduction in the
propensity of the lens to fold without sacrificing comfort. The one or more high
modulus of elasticity zones may be incorporated into any type of soft contact
lens for spherical, astigmatic, and/or both spherical and astigmatic correction

25 as well as translating and/or multifocal lenses for treating presbyopia. The one
or more high modulus of elasticity zones may comprise any suitable
configuration and dimensions. For example, in one exemplary embodiment,
the one or more high modulus of elasticity zones may comprise a single
continuous ring around the periphery of the lens. The orientation and

30 directionality may also be tailored to the desired stiffness response (i.e.: a
circumferential region of high modulus would result in a different response as

compared to an axial spar of similar dimensions and modulus). The

dimensions of the ring may be varied to meet a particular design constraint or
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narafilcon. O her silicone hydrogels include lotrafilcon, balafilcon,
vifilcon and omafil con. These materials typically have a | ow nodul us
of elasticity, for exanple, etafilcon A has a Young's nodul us of
about 0.3 x 106 Pa, galyfilcon A has a Young's nodul us of about O0.43
x 106 PA, senofilcon has,a Young' s 5 dul u f about Q.72 106
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20el asticity zones in the peripheral region of a contact |ens which
stiffens the contact lens in these zones for inproved handling and
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conpri se a si ngl Refemingmavute FioHte hribereds illvetratedigolirst oxemmplane | ens.
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zone 104 and a high modulus of elasticity zone 106. The optic zone 102 is the

20 portion of the contact lens 100 through which vision correction is obtained. In
other words, the optic zone 102 provides vision correction and is designed for a
specific need such as single vision myopia or hyperopia correction,
astigmatism vision correction, bi-focal vision correction, multi-focal vision
correction, custom correction or any other design that may provide vision

25 correction. The peripheral zone 104 surrounds the optic zone 102 and
provides mechanical stability for the contact lens 100 on the eye. In other
words, the peripheral zone 104 provides mechanical features which influence
positioning and stabilization of the contact lens 100 on the eye, including
centration and orientation. Orientation stabilization is fundamental when the

30 optic zone 102 includes non-rotationally symmetric features, such as astigmatic
correction and/or high order aberration correction. In some contact lens
designs, an optional intermediate zone between the optic zone 102 and the

peripheral zone 104 may be utilized. The optional intermediate zone ensures
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circunferential region of high nmodulus would result in a different

response as conpared to an axi al spar of simfar di mensions and
nmodul us). The di nensions of the ring may be varied to neet a
particul ar design constraint or requirenent. In another exenplary
enbodi ment, the one or nore hi gh nodul us of elasticity zones npy
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nore hi gh nodul us of elasticity.zopes e fornmed by adding.a, .
Tt or i Al ¢ ndteTEHEIbESTE FE TRBIANSS ToororraidinefL Perolena s @iontation
material in giegersd. MREIcdBLact lenses WAl BiffeRght RIc8RAB khdryHHricAncdctbe
particul arly advant ageous with soft contact |enses for astignmatism

correction, leRsess Theenticamnemerien ef toriacoptast IBNges RapirauROWRTS,

el asticity Lk L hape ’

15soft cont ;5%'?‘ gﬁ%@d%“hﬁﬁéﬁgﬁ%t%ﬁﬁow tour%?aeﬁgfdll? a?ﬂglﬁtgarfgsle@@y

i || ustr atled emchiatiser. ebtenpiveary aecerbagliinedrio mintaircuositot atltee spadiic angle,
conprising an.optic.zone 102, .a perjpheral .zone 104 .and.a high..
roau us of aouSHiraks 303 8e iS oRRIAIE oy SRS E Y Sieron
of the cont aHe hebdisari€d) or butei geriphérahzonessofaoric oomiact leesed tgpiealyai ned.
In other words, the optic zone 102 provides visioH correction and is

desi gned f orCOHRE{5EE PryiRbifralian $uRansie RppRIe olate @B oripBping qyfindrical or
hyper opi a COJsEi?ﬁ]TaHQ8xis@§tb!pﬂ:!§ﬁ?oh%il\é‘b%irﬁﬁ‘wﬁﬁfér?% &b Rbtafifg He Mrkh@n
correction, mult I_- focal vi S_I_ on correction, customwcorrection or any
ot her dd$i griensigtitappr Rditinn when te cldentiena meves, Phavhsarthe kentarct
zone 104 sur ; ; ' ] Mo VA ha ki

Stabi iy 1 oy RITdliR e RhparaR T pidteofiata BOBYLARR BREIAIN AR
peri pheral Zmperta4oprote thdé svhite chtnis exdmpjleatembesdimient lihe afemests or

oS L A S AL P Bl PP e BBl LB 51

fundament al cehfguraiéns are possible.
20
In this exemplary embodiment, the single high modulus of elasticity zone

106 comprises an annular ring positioned in the peripheral zone 104 proximate
to outer circumference of the optic zone 102. As set forth above, the high
modulus of elasticity zone 106 may be formed from any number of materials,

25  utilizing any number of processes and in any number of configurations
depending on the desired performance parameters of the contact lens 100. A
material with a higher elastic modulus is stiffer than a material with a lower
elastic modulus. The stiffness of a component, element and/or part
determines how much it will deflect or deform under a given load. From a

30 materials perspective, the more stiff a material is, the higher the load required
to elastically deform it; however, it is important to note that in general stiffness
is not the same as elastic modulus, the elastic modulus is an inherent material

property, whereas stiffness is a function of the elastic modulus as well as the

9



300ptic zone 102 includes non-rotationally symetric features, such

as astigmatic correction and/or high order aberration correction. In
sone contact |ens designs, an optional internediate zone between the
optic zone 102 and the peripheral zone 104 may be utili zed. The

optional intgrnediate zone, .ensures tic zon

por i pher al | BIRESEn e RIG0A 9 58 reHEanset of i dahRRG Actosfiy.fof -
t hat both tf’@v@ﬁbﬂo@sk@ﬂﬁmﬂ]’%héﬁ@ahﬂlmlﬂa’felsﬁhmé&ilglmmlﬁe tfdduimyoflatasticity
desi gned i nde fgendent |y, though so hei r desl I%thﬁare strongly

rel ated wherf mm%am%lrthﬁ@ﬁeﬁeéﬂmtﬁr@ﬁéOﬁﬁr@e@ef&ﬂﬁ t1egifpl e, the
desi gn 50f &g tHhiie| g/cﬁfétl@gls Wﬁﬁ%éfntical SBsRShbIMRIH&y BRIhEidAEE tdThaR

reqw re a part I cul per;@pera zone for mmintaini ng the contact | ens
at a predet ediffereptisitifiesastdepeodingron the gepmetrivopiopediest(ad: 3 demaeditave

di ff d
oL erent deRLRN b SRS Bl SR SRS A g B
cyl i ndri cal , berrdérag mdmmritis a:llgneﬂtturtiw[oggeeslaé bf/terecte@gte amgdnepanted to

10 h oth t, |t t.thne. .
pecifi o anghe ShBYSHRIe T InreatH FRassd s nal: B sl i

astigmatic Vioﬂeomeowmrn%ne e coﬁlf&t mhmm 1684 likdly RIfoR] amEBhgIBEoHantmne
of toric contact |enses typically conprises a stabl | izati on neans to

properlyldotate and orient the cylindrical or astigmatic axis into

Posi ti on whi | e bajag A0 BbARLEY B HRRIALING!igh AR orkhdiRRp Lo

I ts proper position ens noves when the cont’act
l ens i s i nsezdaned may berpositiamed ahdiperetiiiocaiipres within thecperipierallzone of the

|saI30|npor nt, . to ethat |Ie t

he- el ament Siag s HEAbea Gasise BrRar b he R0 tsE o,
and/olr non- amudnb dme@t:Eafﬁgﬁg"rﬂéﬁslmsaam ﬁea&md lrbét&:e]!e&@tled stabmzdmntdussgn
exenpl ary enbodi the single no us of elasticit ne 106
conpri se];/S an'”étﬁ'ﬁgf gy F'mf%%‘at SEheNPSSSHRULRSIVEIFOPSF °§ ﬂ% ig‘ﬁ&”ess
proxi mate t Op&élﬂd?ﬂéd% Er?élmwe%ﬁeqpéf th@@oRBEL Ieng aRg ald#l s z86R& irf Bkt h
above, the high nodulus of ‘elasti'city zone 106 may_be formed from any

nunber of meduperigr and m@iqrmoﬂloms efrihe peniplkery ofAcpersingdys adthathts type ahy
nunber of CopddGHHH RBTulus of elasticity zones would preferably be positioned at the

thin zones symmetric about the vertical meridian of the contact lens.

20

Figure 2 illustrates an exemplary embodiment of a contact lens 200

comprising an optic zone 202, a peripheral zone 204 and two discrete high
modulus of elasticity zones 206 and 208. For purposes of this description, the
contact lens 200 is assumed to be designed in accordance with the

25 accelerated stabilization design described above. In this exemplary
embodiment, the high modulus of elasticity zones 206 and 208 are annular
structures positioned in regions of thinner contact lens material as described
above. As in the previously described exemplary embodiment, the high
modulus of elasticity zones 206 and 208 may be varied in thickness, width,

30 shape, orientation and may comprise any suitable material having a modulus of
elasticity greater than that of the bulk contact lens material. Figure 3 illustrates
an exemplary embodiment of a contact lens 300 with the same type of thin

zones as in Figure 2 (accelerated stabilization design), but wherein the shape
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dependi ng on the desired performance paraneters of the contact |ens

100. A material wth a higher efastic noduius is stiffer than a
material with a |lower elastic nodulus. The stiffness of a conponent,
el enent and/or part determ nes how nmuch it will deflect or deform
under a given load. Froma 30 materials perspective, the nore stiff

a material i% thehighhngadus ohelastivity 0888 iaogcmdo?(@ ersubgianiialled @ andt ;
o A . . : . th
s o' el actUAGTREE bORE 2k S6% End B8y BERAER iicr SRS pefiphidtel | '

property, wenef4stiffness is a function of the elastic nodul us as
wel | as the thickness, cross-sectional area and/or shape of the
el ement. Accordingly, for a given cross-sectional shape and

thi ckness, the hilgbenpbhgnttodhotdtha@bng baitdll€ biotomipatibie mategslsahay bée
greater the stiffness of the materjal .in that region, alternatel %ﬁe

material s wi4H2e¢Enereata theihigh Modpaafielasditbeoterdp ileapeyacidenny
Sdifferent shhfehiBRSRe $eRRMIVEF afdBoBBAME With tRE MSHIM&Tohring the
itemw th a rectangular cross-section has a &eater resistance to
bendi ng wherbulkef thermgntast lansend iavedhe gaee ingex olrefreatpn. Exigéngof t he
rectangl e a I The_i Sti in
the single fﬁréﬁé%égﬁu@%%agﬁogg%ﬁ !:elnt% %Q?%a ebéjg%él&n%‘?&ﬁngfteo'{n ébfégn et
| ens 1000 esnkadt&nses in &odatdamst witts ther prieeerfitamerdion 1 ®/iscosity differaces

alternate exenpl ary enbodi nent, the hi.gh nodul us of elasticity zones
may be. pos! 1 SRS Ay rEe] BEIY SRPERIAN EHENG B BRR T al *zone  of
the contact rhamsfactlififg pesbees( ConSRisytioh)miistbe ki & fiHeSIRriAREgd BRd
Acuvue(r) Advance(r) For Astignmatism each feature an accel erated

st abi | i zat i SxPaBEPQKatesof RotHnategials igprdente fergmaa@cceriaBled®Ppri ses
four active zones of added thickness positioned in the m dperiphery
of the contact lens and a dual thin zone in the superior and inferior
portiond3of the prefephgmpw taddgureihdhere isillubirated s siypte, ekenipkirgn,

hi gh nodul u I I erably. i.liope ,
the thin zomdoes et et pERMSAIE b pREGE/BReN i BR2FHERES h A1
l ens. 20 Fi g tRe frohbairvatod ofitheemeibioathe emtadtilenit pakitianed fidract
| ens 200 conprising an, optic zone 202, peripheral zone, 204 and two
i screte hi QHUARIAIPEEST. Inassrone (ot abBehaRd o 6h aRu P e
of this descozantid88ed IMBeRRIrad balt@Psor?(P ficht 2B RRTREsticdveordRE ntilgd
in accordance with the
20 As described above, any number of suitable materials may be utilized in this
step. In a third step, the bulk lens monomer 404 is dosed over the higher
modulus of elasticity monomer 402 and the front curve 400 of the mold. Ina
fourth step, the back curve 406 of the mold is positioned or mated to the front
curve 402 of the mold to create the shape of the lens and thereafter cured by
25  known means to create a contact lens with one or more high modulus of

elasticity zones.

In accordance with another exemplary embodiment, stiffer zones may
be achieved through a controlled, but varied curing process. For example, by
30 varying the cure light intensity across the contact lens, varying resultant

stiffness’s may be realized in different regions.
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25accel erated stabilization design described above. In this exenplary
enbodi ment, the high nodulus of elasticity zones 206 and 208 are
annul ar structures positioned in regions of thinner contact |ens

mat eri al as described above. As in the previously described exenplary
enbodi nent, the high dul us of el ast| ci.t ne 06 _and 208 may be
Varied T i hi ckndag Praratar SxsmRRGRTba et 0% Buk drethal ot e Be
any suitabl ecdma@nérd cdiapit® marBBeon nsarf thelhigHdr@hddtigs eeéiastidityBnes
that of the bulk contact |ens material . Flgaﬁe 3 illustrates an
exenpl ary en¥beRrifssta Grdiiedoersien of ewafitgd Awith atngheyanedulypel of thin
zones as in d :

fhe shape oIS bR TREHNFE oSPray TR AI oERBl an fsgtEnghe
subst ant iZal | grosshihkiegdgemint act t he optic zone 302 and occupy a
significant portion of the peripheral zone 304. 5It is inportant to
note that any suitable bioconpatible materials may be utilized to
create the high mghaugh sebwalaeltdedictived BNeisatiis bblevedadtbache Inestd. The
materials are preferably clear, are conpatible wth éhe nonomer

conpri sing tReckAl RnePrefRered Gribadimpaissit ieprassat thRkJePARUEHURN of
ref raction. doeid RigHORRGREMoHS ekt SR AP il SRSt HBhsBRes to

easily nodified to nmanufacture 10contact |enses in accordance wt

t he preskht thaseaskillethin tiessband mayibfef usednitout depatiogdion theystid ansked
to maintain r gt | . f NG -
Consi derat i O%C%ﬁgsot%tegmr\{gﬁ@rpgﬂﬁ%gréssﬁﬁ ?'HE%&% ni%f}ln%é!’(épggrﬁcglé%?\oe?%tpeag Brar
bot h mat er i ataghstractivratesicabéd and dlushateepbafdteouldbs codSRetfted ta capenew
to Figure 4, there is illustrated a sippl exe r rogess, for
creat ng. hi othalmadEications e a1 BiRBRe sSa5E B flearteBried ciara
first step, the front curve 400 of the nold for the contact lens is
positioned for further processing. In a second step, a higher nodul us
of elasticity nononmer 402 is dosed in the desired pattern on the
front curve plastic 400 of the nold. 20 As described above, any
nunber of suitable materials may be utilized in this
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step. In athird step, the bulk | ens nononmer 404 is dosed over the

hi gher modul us of elasticity nonomer 402 and the front curve 400 of
the nold. In a fourth step, the back curve 406 of the nold is
positioned or mated to the front curve 402 of the nold to create the
shape of the |ens and thereafter cured by 25 known neans to create a
contact | ens AR I8 AMERIE hi gh nodul us of elasticity zones.

I n accordance with anot her exenplary enbodi nent, stiffer zones may be
achi eved through a controlled, but varied curing process. For
exanpl e, by 30varying the cure light intensity across the contact

| ens, varying resultant stiffness's may .be realized in different

regi ons. s]I'n a%&%ﬁ@ﬁ@gﬁ3%Q%ﬁg“ép§nghbodinent, t he bul k
material for formEnngticheneeohfigirel énsvisionpoirseton) &iedptlccomeAherdl t he
hi gher nodul us of elasticit éﬁnes coqprises a n?difLed_version of
narafi | con AOWEhTTamA fisb MRl na¥ng e UPLRPALINE P EARECHG i f i ed
version of naraf i £9iphlrdl Soké 8aiEGhdINg Bt bitiy RReCtHehdriMBeral zone being
5cross-1inking agent. Al t hough Shown and described 1s what 1S
bel i eved t o fegnehiomdbe fipstasatedall aathd preferred enbodi ments, it is

apparent that de tur fir i.fl i : ribed
and shown w |1 s ap dTroBghs o B AL R RE ' an
may be used pariphetal zoegahé bng of mame high mpdulus ofsldsEcitypmnes belng formed
i nvention. The gr esent | nveq ion is not restrict part i(ﬁul ar

_ _ g S | ﬁdl to.tt h@
const ruct i on@HESEFPR NalGR! Nevngd sqed BeRUINHBLFASH Y BE e ed to
cohere w th mbduli®ef élasidityBashd drabtaityarf fhlel firgd rhbdiué beelasmig. of the

appended clainms. WHAT IS CLAIMED I S: 1. An ophthalmc |ens
conpri si ng: ~an optic zone configured for vision correction,
the optic zone being ﬁ'ﬁé%ﬂtﬁaﬁnﬂf@léﬂgé%&trdiﬁattt?ﬁle?}h adginandirst
nmodul us of elasticity; a peri pheral “zone surrounding the optic

zone, the pephpiadni lensnemprsema tonteetlefsom the first material; and

3. The ophthalmic lens according to Claim 2, wherein the contact

lens comprises a soft contact lens.

4, The ophthalmic lens according to Claim 3, wherein the soft

contact lens comprises a silicone hydrogel.

5. The ophthaimic lens according to Claim 1, wherein the one or
more high modulus of elasticity zones comprise a single, substantially annular

ring extending around the peripheral zone.

6. . The ophthalmic lens according to Claim 1, wherein the one or
more high modulus of elasticity zones comprise one or more discrete sections

positioned in the peripheral zone.

7. The ophthalmic lens according to Claim 6, wherein the peripheral

zone comprises thicker and thinner sections.
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one or nore high nmodulus of elasticity zones incorporated into the
peri pheral zone, the one or nore high nodulus of elasticity zones
being formed froma second material having a second nodul us of

el asticity, the second nodulus of elasticity being greater than the
first nodulus of elasticity. . 2. The o hal gi ¢, | ens, accordi ng
to Ol aim 1, wher din' ¢ HOGRFRITS lens SReorETiD: At 1. SRR S ot

3. The opht habra 8istRAS séqoPk drd Bosifokddinthe thinher idfiohS 6f Biefetiphef#ns

conprises a soft contact |ens. 4. The ophthalmc |ens
according toZ@€i m 3, wherein the soft contact |ens conprises a
silicone hydrogel. 5. The ophthalmc I ens according to Claim
1, wherein the 0'1%?. or Arﬂ{e?an %Pfémeﬂli@?%gﬁ{r%%fc%ﬁé’ tﬁ%ﬂ%?h&onp” S€
a single, substantially annular t1ng endi ng around the peri pheral
zone. cdinpridimg:opht hal m ¢ | ens according to Claim1l, wherein the

one or nore high nmodulus of elasticity zones conprise one or nore

di screte sections, positiqned in the peripher zone. , 7., The
ophthal nic |ens d%%ﬂgd‘i ﬁ_&*’q CHVEi _aé,gnﬁﬁg’r]‘g?"ﬂhtar{ﬁStp'@PFeﬁ'ﬁHoacfre%?r?e
conpri ses t higglerwighd firdtindtellu$ eCdibstitiy in a predetefnindd@ateint hal m c

| ens according to Claim7, wherein the one or nore discrete sections

are positioned i redding & seaend matasial with agtecoRd mMrdylynhel elpsticiido the front
9. A net hod i ' le:nd ,

compr i o ng. Utve bPISIEAS i & BOLHAG A marehay wid CedtRl Mstyus of |
mat eri al to eastdity beinglgiventhantthe dirdtimaedulumoaiudlasticity; atdsticity in a

predeterm ned pattern: addi sec terial w C

nodul us of el ast irE?tf@/g ?gaglhguryggﬁ{ﬂgec%pg@@m? E%ﬁ%%scu% %ﬂgﬁéesngsvrﬁ?%
the first napdbinmkhe bpethaesioshsoodul us of el asticity being |ower than
the first nodulus of elasticity; and mating a back curve of the

|l ens nold to the front curve of the lens nold to formthe ophthal mc
| ens.

14



