SURFACE ENHANCED OPHTHALM C LENS RELATED APPLI CATI ONS Thi s
application clains priority to U. S. Patent Application Serial No.

13/ 094, 8o 2hitias28pri | 27, 2011 and Provi sional U S. PaCerus2¢ypjoB4i2eat i on
Serial No. 61/300,928, filed on May 4, 2010. 5FI ELD OF USE Thi s

i nvention describes an ophthalmc lens with one or nore textured surfaces
and, nore specifically, in sone enbodinents, a contact lens with a
concentric patterned textured convex surface. BACKGROUND 10Traditionally an

opht hal ni ¢ devi ce, such MREACEANRANCERSOPHIHMMIG ENSconpat i bl e mat eri al

with a corrective, cosnetic or therﬁgeutic gquality. A contact |lens, for
exampl e, can provi de one or norREGFTERASPEH-4T ting functionality;
cosnetic enhancenent; and therapeutic effects. Each function is provided by

a physical characteristic.of the |lens. sign incorpqorating a refractive
Gunl oy Tnto a1 onereRudtaumseng i s FRote R e Rl SER o A pi grent
i ncor por at ed 13599 v ilddeAsilCa0I avd PeviRicafdUNB! PaenC APAReesESHrial W9 acti ve
agent incor por to a | ens can provide a therapeutic functionality.

e
The sensitivéﬂﬁégﬁ?%qgﬁhgﬂﬂﬁbﬁgﬁgPnic area on a human has resulted in

confort being an inportant characteristic of a lens. Various |lens materials
are often_associated 20w th varyinggﬁgrﬁ#éUgﬁ confort. In addition, an
i ndustry ﬁas been devel oped for oph ops and additives to lenses to
address the confort.issue. . An%%gﬁ inmportant quality of a %ens is the
opti cal qual ity ofths anGodsreiber Y mdrees Mo harr T siehed freans
wearer w il sae it kgecifieally, igsomepaibbdiei¢ch@) a doatast ledywith 4 comoaltliy, a | ens
material as well as a | ens design may affect the experience of an
250pht hal m ¢ PPEFECHRESPER SRR & THF1 i zi ng the | enses. Al t hough an
experience of wearing ophthal mc | enses has nade advancenents in regard to
confort and optical quality, thereBAGCKGROXINGEIS a need to further inprove
the experience of an ophthalmc lens wearer. New naterials and ophthalmc
sol uti oNSo Traditionally an ophthalmic device, such as a contact lens included a
biocompatible material with a corrective, cosmetic or therapeutic quality. A contact
lens, for example, can provide one or more of: vision correcting functionality; cosmetic
enhancement; and therapeutic effects. Each function is provided by a physical
characteristic of the lens. A design incorporating a refractive quality into a lens can
15  provide a vision corrective function. A pigment incorporated into the lens can provide
a cosmetic enhancement. An active agent incorporated into a lens can provide a

therapeutic functionality.

The sensitive nature of an ophthalmic area on a human has resulted in comfort

being an important characteristic of a lens. Various lens materials are often associated
20  with varying levels of comfort. In addition, an industry has been developed for
ophthalmic drops and additives to lenses to address the comfort issue.

Another important quality of a lens is the optical quality of a lens which
influences how well an ophthalmic lens wearer will see while wearing a particular lens.
Traditionally, a lens material as well as a lens design may affect the experience of an

25  ophthalmic lens wearer while utilizing the lenses.

Although an experience of wearing ophthalmic lenses has made advancements

in regard to comfort and optical quality, there still exists a need to further improve the

experience of an ophthalmic lens wearer. New materials and ophthalmic solutions
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i ntroduce many vari abl es which are not always easy to quantify. In
addition, new materials and sol utions, although beneficial, often require
signi fi cawD2anmon3eg2s of tine and resources in order to r@CEUs0IgOILONMTENL
approvals and be presented to a | ens wearer. 5Sone designs of contact

| enses have included different characteristics of a convex surface and a
concave surface. For exanple, it has been known to have a contact lens with
one radius of curvature on each of the front optical surface and another
radi us of curiptEdysemeiy tarablpaekicls gre macdwors cptydo Muaily. dnaddifiendsnt age of
this prior ar,api Hachulichst idbudt BRLHdAYHR ARG hiREAYHoldREMEEd Pher al
areas of the lens tend 10to focus in the eye in front of those passing

t hrough the cedrespureds in hrdet lomeccivigdsernénd ppraptalsegnd be atshentedsp pileass its
dept h-of -focyg..q field, and the quality of the optical inmage forned.
Qther prior art exanples include a nultifocal contact |ens having a

spherical scurve iBohbeGERLEEHRDIRARs RlvelifGukdAFRAYEG StikdATR QNP an aspheric
curve whi ch 15surrounds the center spherical region. A disadvantage of this

contact |ens cgeeixgnficos anhacuseveotirfewsr Feteianelcas e knaydi fo havid ch are
difficult to ARASYLE vﬁﬁﬁﬂ)nmlﬂfs%?&Iﬁjr(fft}n'e%n%galcc;f'tl‘feefron‘?‘%\ﬁrfg@eca&ﬁd' ngly, the
clu as a 2

present invention in es an ophthal mc device, suc cont act

| ens, with armnpthprrediedofdesietpne frothe badkandiaegf thedene xPer digdeantage of thés cont act

| ens wearer. n |1y, r.ding to the,pr nt._i.nv ion 0 t lens
S ormedw dhoRak Ak ARG B PR AT Rl AT R e ISRAEL
texture 19 i nclfacden thceyess fram of gfoscpaonethodugh e cemit @ale keenFhis briosotre

enbodi ments, the texture.i ormed wi t.h di Si 0 nduci yve to increasing

The et ¢ abi | 1PGro R s el Pt e TP RE T REPE S B oer it o

manage a pat tfefnedof tear fluid on the | ens surface. I n anot her

aspect, sone enbodinents include a texture pattern that increases an uptake

of beneficial progid§rbnef &IMpleDHtRAS: MIAGPIINRc ch S InASFRGH-AL ed Wi th

wearing the |ens.
curve in the center region of the concave surface and an aspheric curve which

15  surrounds the center spherical region. A disadvantage of this contact lens design is the
use of corrective aspheric radii, which are difficult to measure and manufacture in

practice.

SUMMARY

Accordingly, the present invention includes an ophthalmic device, such as a
20  contact lens, with an improved design for enhancing the experience of the contact lens
wearer. Generally, according to the present invention, a contact lens is formed with a
carefully controlled texture on the lens surface. The texture is included across an optic
zone of the contact lens. In some embodiments, the texture is formed with dimensions
conducive to increasing the wettability of the lens surface. Some embodiments are

25  also useful to manage a pattern of tear fluid on the lens surface.

In another aspect, some embodiments include a texture pattern that increases an
uptake of beneficial proteins thereby increasing a comfort level associated with

wearing the lens.



Accordingly, sone enbodi nents of the present invention include an
ophthal mc |l ens cast nolded froma reactive nononmer m x. Lenses are forned
via the cwotznoli3gfz1actinic radiation to which the react iPce/useoomes29em xt ur e
i s exposed. DESCRIPTION OF THE DRAWNGS 5 Fig. IAillustrates an exenpl ary
enbodi nent of an ophthalmc lens wth a surface texture. Fig. 1B
illustrates an exenplary surface texture including a cross hatch pattern.

Fig. 1Cillustrates an exenplary surface texture including a radial
pattern. Fi gAcooriinglystomgteaodimsyts Oééemr%wtweatﬁpnesz@n% dry embodi ment
of an opht hal y¥}¢alhG0RnWamdiB S8t L AGRtvdThShonir id. UShERLRSfofn&l BSfeUP Of
sone di nensions of a textured pattern. Fig. 4 illustrates exenplary

patterns of a&opaelioépgiial redigtiante whighghe sadtivg poneragresix@re iegenvpédary nol d
systemwith two nold parts for formng a |l ens according to the present
invention. 15Fig. 6 illustr RECRRTEREMPITZFEDRAMINSEYt with a convex
surface for fqrnin? a lens according to the present invention. DETAI LED
DESCRI PTI ON dite- AR Ipsqerng enmplary emborh@end oéaeenhthafiyie dans nthjasetfeade s

bi onedi cal dgyj;ges, such as ophthalmc |enses and in particular, the
present invention includes an ophthalmc lens with an Energy 20Source

| noor por at ed gt i AUEHLEALISPYI RS, (cHRNARIAR) OBV IR Paficthens . The

description of "both pre and alternative enbodi nents are exenpl ary

enbodi ment s qffé.ylc ift a{eg al éxeﬂ‘gbgag}?]ﬁ}rﬂ@gte&ﬂ?@tinagdiﬁgg%%ia?&t!ehf"d in the art

t hat variations, nodification alterations e apparent. It is

her ef , ‘ . T h
therefore tomeoy RL 3G bR 7ah %&g@i&éﬁ%@ﬁ%%@hﬁ%ﬁ%ﬂﬁ 1@Q%itnl Mt the

scope of the underlying invention.
10  asurface.

Fig. 3 illustrates a close up of some dimensions of a textured pattern.
Fig. 4 illustrates exemplary patterns of a patterned texture.

Fig. 5 illustrates an exemplary mold system with two mold parts for forming a lens

according to the present invention.

15  Fig. 6 illustrates an exemplary mold part with a convex surface for forming a lens

according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

The present invention includes biomedical devices, such as ophthalmic lenses
and in particular, the present invention includes an ophthalmic lens with an Energy
20  Source incorporated into a biomedical device, such as an ophthalmic lens. The
description of both preferred and alternative embodiments are exemplary embodiments
only, and it is understood that to those skilled in the art that variations, modifications
and alterations may be apparent. It is therefore to be understood that said exemplary

embodiments do not limit the scope of the underlying invention.
25
GLOSSARY

In this description and claims directed to the presented invention, various terms

may be used for which the following definitions will apply:



In this description and clains directed to the presented invention, various
terms may be used for which the following definitions will apply:

Lens: As weedilsogiin "l ens” refers to any ophthal m ¢ depCrasténatn342esi des in
or on the eye. These devices can provide optical correction or may be
cosnetic. For exanple, the termlens can refer to a contact |ens,
intraocul ar lens, overlay lens, ocular insert, optical insert or other
sim |l ar device through which vision is corrected or 5 nodified, or through
whi ch eye physi ol &§¥: A ugeddwioin defisi yeferh sy @ahthelmic dqvicie shag eppigey inwi t hout

| mpeding i Si@ne {3 SREE JEABRLLITRB e b RERERAI & o BOTEMAAL, Ffie [ nvention

L
are soft contact I'enses are made fromsilicone el astoners or hydrogels,
whi ch i ncl udexpopleghetermient Pan et toraocogiart lewsnimtragadias dpak, Hyerdgydens, ocular

f 1 uorohydr quhs%gt, Jg)?l@% d&%ﬁ'& Qtﬂelj\élhﬁ%rd@\;icéoﬁroggﬁ gv%rv?szdﬁ’ is I:J}?ec{eg L " | ens

formng m xture eact i1 ve xture reactive nononer
m xt ure) def englifial, or thwomghehich eyqurhypiologyrsrcosmattisrila¢nhaved ke.g ans dodorcur ed and

crosslinked ar.,crossli.nked. to.form an g%ht hat mc.l ens. VaHous embodi nent s
withou eding vision,” In some ¢ iments, ferré 0f the Tivention

can include I'eRS"§'GPRS n%vm Xtures w bﬁ one or° fore %cfalsetsl vVes such as: W
bl ockers, ti nissoftphotcilaistd at onde Hom sditalcyedis®meesa hpdgels, adibihtinalel one

m ght desire.,in an ht hal m.c | enses .such.as,, contact or intraocul ar

15l enses. Cptquzzarﬁé}ﬂtgﬁnlifgtﬁg%ﬁpnﬁz‘? ORCIS. @ ﬂ‘tloépl?ﬁdmc%@i c zone" refers to an
area of an ophthalm c. | ens . t.hrough i.ch.an ophthal m c .l ens wearer sees
Shi Te weari gt he-OBHeREALE e ghed 15EE B, s o Rl A Tl 1y
prescri bed f agbidine Mretntep berRVIMZqr@ctivdsSndisedr dmet nefetshe anemomeper i pher al

zone" or "non-optic 20zone" refers to an area of an ophthal m c | ens outside
of the opt | o GRS TEfa- Dyhitneamir curdAs SimfinHef Erolkete Sirtenor

portion of thgh@pRtibRhN Carlc@OSMbAW@EF I GhicAeds EREniMERAx@IreS@@B oty | €
wearing the ophthalmc Iens near or i e in a normally prescribed

I on r in the ey
fashion. In gutepdditives pechgsdd¥htocker, SRt RIQIMENEE Q8 Y SpREhANFA ¢ | ens with
a textured 2%48utEame midii dSEREN STHMEHBR USscsdRcPRNEdcMdGnelRdvhige | ncl udes
an optic zone through ich a wearer of the lens would see. A textured

pattern ri‘é_’y Henspocat ed one or both of within the optic zone and exterior to
the optic zone. O her_enbodi ments can include a nold part used for cast
nol di ng an opht haPRiieZeuends wirdheiein. thederpp[ontipaine” refes i9dagreg of an

ophthalmic lens through which an ophthalmic lens wearer sees while wearing the

ophthalmic lens on, near or in the eye in a normally prescribed fashion.

Peripheral Zone: As used herein, the term “peripheral zone” or “non-optic
20  zone” refers to an area of an ophthalmic lens outside of the optic zone of the
ophthalmic lens, and therefore outside of a portion of the ophthalmic lens through
which a lens wearer sees while wearing the ophthalmic lens on, near or in the eye in a

normally prescribed fashion.

In general, the present invention includes an ophthalmic lens with a textured
25  surface. In some embodiments, an ophthalmic device includes an optic zone through
which a wearer of the lens would see. A textured pattern may be located one or both
of within the optic zone and exterior to the optic zone. Other embodiments can include
a mold part used for cast molding an ophthalmic lens wherein the mold part includes a
relief of a pattern to be formed on the ophthalmic lens. Still further embodiments
30  include steel molding that may be utilized to form plastic mold parts for cast molding

an ophthalmic lens.



relief of a pattern to be fornmed on the ophthalmc lens. Still further
enbodi nents 30i ncl ude steel nolding that may be utilized to formplastic
nol d partwoferi/eeet nol di ng an ophthal mc | ens. Opht halPeiT@wskens3evi ce
Referring nowto Fig. 1A, a top down view of an exenplary ophthalmc |ens

100 according to the present invention is illustrated. The I ens 100
includes a patterned texture 101 fornmed into the |l ens 100. In sone
enbodi ments, and as illustrated, the 5patterned texture 101 includes a

series of corfzhdaimis Lens Davigsr al |y concentric indentations or grooves

101a- 101h and so on to 101...n wherein n is a nunber of concentric circular
grooves. The gr ooReErEmewiig Fig. 1A, piopdhen yiset oo exererdsy gpethalgne lapse f or med
in the surfacgoqfcotdife t%Qﬁéprles%Hﬁn%h@ﬁ [s@lus@hee® BRALD ROIIRREL PeichRat

i ncreases wettability of the surface and does not obstruct nornal vision

t hrough the Itevige 101 OThed mxpthetss iP. "lgeeras ethbodinants ed asilbustigicddhed pattern
S omeant 50 4GRLANALSANG! Hon B! £oRBL EAnRRIHS: folhdy diichpges a cont | nuous
groove that spirals a a center polnt t a given'cross section, the
spiral patt erindemtagiorzppgaroversl Oda-d@cadtse be teitcliewpatinering niowever, a spira
i's contlguous e ' |.tiple spiral
patterns wit hoggegg %1r8ulalj @90%@% a’{‘ﬂe %mvepl(ﬁ%gﬁ}ﬂ oqsﬂeg}giﬂ%r??q tlggtél% 101 Gre
15Accord|ngIybnmhenﬂQBm@mneﬂmbewl&nEmiﬁmanydqmmammmajmhmmUQhammportion or
the entirety o 0 on, the

bat ter ned-t SXPATSG ﬂf?&yfzf%cee pf dSer R@Ffact&m*ff SRops R bR ac y "ot o

peri pher zone 1 ustrates s

speci f i calgnbodl nqu% e’%ﬁr‘fsﬁlo %ensraf"( FCRIPE] $8 Q‘%%Pa“e“i’é "L t&ﬂa“gnf%
illustrate adﬂbbrmnampeﬂ@@ﬁnmﬂmtSmMﬂ@humamnmU§gbamnuﬁeﬁnmaﬂbenn&n&64-105.
20Fig. 1B |Ilustrgtes.a t ext ur ed atte[n 104 that is enerallg(@%cross
hatch patter PR &Y EOTAETHBE® TG BAUCHARBPET 61 2 §IGBVES DS from a

center poi nt .pafdérhgiowRadt £§1ﬁlﬁli@r06nt@u5@ ghbdvlioRindbRatimo Pesde dnit dipicasent

i nvention, |nclud|ng€$ stochastic "pattern'. Cenerally anY constraints of
a shape of pdPlEpln el gatteps vt 14§ 9F Proxateiqsaier BB fPPéAPe it ated to a
manuf act l'Jlr Ing met t&%gorgirr]lgly! t?lg Is)atg:?‘rge%rtéx%llre 101 may? goangue thro?ig}(l: gls)grtlrorr? Iord the

entirety of an optic zone 102 of the lens 100. In addition, the patterned texture 101

may be present in a portion or the entirety of a peripheral zone 103 of the lens 100.

Fig. 1A illustrates some specific embodiments with concentric circles; Fig. 1B

and Fig. 1C illustrate additional embodiments with various textured patterns 104-105.
20  Fig. 1B illustrates a textured pattern 104 that is generally a cross hatch pattern and

Fig. 1C includes radial channels or grooves 105 from a center point. Other patterns are

also within the scope of the present invention, including a stochastic “pattern”.

Generally, any constraints of a shape of patterned texture 101a-101...n, 104, 105 may

be related to a manufacturing method and lens material. For example, a cast molding
25 manufacturing process may be more compatible with a concentric textured pattern and

a cross hatch or stochastic pattern may be more available via a freeform manufacturing

Processes.

According to the present invention, a patterned texture 101a-101...n, 104, 105
includes grooves or indentations of sufficient depth and frequency to improve

30  wettability of a lens surface (as described more completely below) while a lens is worn



25 manuf acturing process may be nore conpatible with a concentric textured
pattern and a cross hatch or stochastic pattern may be nore avail able via a
f r eef or mwenofiacsmi ng processes. Accordi ng to thecprissant3szovent i on
a patterned texture 10la-101...n, 104, 105 includes grooves or indentations
of sufficient depth and frequency to inprove 30wettability of a lens
surface (as described nore conpletely below) while a lens is worn by a | ens
wearer and includes a depth shall ow enough to allow a | ens wearer to see

t hr ough the Ib¥ridens|vesarer gnd includes a dpptghalionrraprgh to ahgw 3 lans Aewrei9drs i cat i ons
have been |i m,{,6ch 018f &Rs1yout si de of the optic zone. Such designs adhered
to the generally accepted notion that a human 5eye will perceive the
aberrations on the ghate aff shflg hENcdidhd RILEES MYl RCaRAlLRINES texture
101a-101...n, 104, 105 or that the patterned texture 10la-101...n, 104, 105
wi |1 i ntrodudke enticizprae tS3ich designg hdheraddo the gengsdlyi aserpéed netieththats iaanbows,
rings, or zvision.: td r @i i jfon, a
pat tor ned % ext eSS hert R e BRI AR LGSR, IIEREL °0:
zone W t hout tewiyredObstnmi M4, defvertba thefptonedioxtie Wil sil@n.n, 46H 1Dhwdbne
enbodi nents, .an i 3 i.N.vision. y. . of. -limti expl anati on
it is theorif@ﬂx@%g%gégggﬁéﬂkég%grXgagﬁﬁxfégﬁsgwﬁlggf%kggﬂf%gmpattern and
provi des a salistafiactldowever, acaoplioy/the pepdnt o@bntionsi pteexpexivenida-1Dh..addi ti on

the tear fluid provides an i oved arer experience, | ddition, in some
enbods ment s 04PI0B BB B ERL B AP & e B Mifrankel SR8, o1 des
nmor e sur fl@ce tavRnf 4K it pindkenRUinkasein @ipadvepiemtie vi®nf B9WaylEndear fluid as
conpared to g. spooth surface. The jncrease in surface _area inpproves a
contort | evellmINSnePIRRP I GRS (! AT OEHER G SR TP paa
patterned texhipviddasatidfhctoryor ichPrdbwedlprical Refi@r dxb&@nBOWn ta@diffdiQ) the3eara Cr 0SS
section of an_ophthalmc | ens 200 according to 20 the present invention is
il lustrated. PIOEAES BIBPIRYEd WeBHRPHIY e or concave surface 202 and a
front curve or convex surface 203. According to the present invention, the
convex surface 203" #iondasone eaRedipers gettapst Htcat¥micd Ol Ypth ¢ zone 204

area. | n 10me ogMos G dEdR: $hord fiefabLaréMor ot dreEndfidilpiRns #ofithdRal N an area
outside the optic zone 205A-205B. 25Referring nowto Fig. 3, a close up

view of a texXtuit Seopapicd it weeosh virlaes tTheduiesepudrassrdmPYVEY 4 ust r at ed.

The textured PaklERR1 3089 GKER Wrih Ul dH8SIMT chi PARwRPRPRGIR I @k OOVes or
ot her geonetric indentation with a depth 303 and a wdth 302. In sone

enmbodi ment s, 1Q1aédk . 184t microns or | ess. Depending upon a naterial and
the structural shape of a textured pattern, sone enbodinents may result in
i ncreased 30 conf Seferiggnowaotes 2ur @asspagtioa ohamephthednigilens A& acserdingde and

sone prefgrre QO PERLS s iRGh LS BnSkiPlo ndl IbdcRleust MG R sugfape Wi th a
dept h of fiveﬂwﬁggreh nanoﬁéters ?0.5 n$%%ons% of fgssP %ﬁ% tggtured
pattern il | us202anddfrpet cBivg.or @nvex spefaed 213} yAccording to the present invention, the

convex surface 203 includes a textured pattern 201 within an optic zone 204 area. In
some embodiments, the textured pattern 201 may also be in an area outside the optic

zone 205A-205B.

25 Referring now to Fig. 3, a close up view of a textured pattern according to
some embodiments is illustrated. The textured pattern 300 generally includes multiple
channels or grooves or other geometric indentation with a depth 303 and a width 302.
In some embodiments, a depth is two microns or less. Depending upon a material and
the structural shape of a textured pattern, some embodiments may result in increased

30  comfort with a textured pattern of two microns or less and some preferred
embodiments include a simple digital structural shape with a depth of five hundred

nanometers (0.5 microns) or less. The textured pattern illustrated in Fig. 3 is generally
6



6 conducive to patterns with groove type artifacts, other patterns are al so
within the scope of the invention. Referring nowto Fig. 4,
exenpl ar ywetouet3gs2al shapes included within a textured partisSeo11m84£90
illustrated. In sone enbodi nents, a textured pattern 400A may include a
S5relatively pointed top portion 401 which is situated al ong an exterior
nost area of a textured pattern 400A and a generally rounded portion 404
along a nore interior portion of a textured pattern 400A. Anot her
text ured pat tCeRFICHOEBPET FABLreoVE BIPsRItifedty otheiivides pisslsparithinohe 403
situated al ong,anraxtiflhQs, Most area of a textured pattern 400B and a
general ly pointed 10portion 402 along a nore interior portion of a textured
pattern 400B. Referrite dokv BFILY, &@Rpew@%ﬁ_m ENRLIHER Wit Mfegfirdat tern
400C including a relatively rounded top portion 205 situated al ong an

ext eri or nostpatgrearcoflusgratedx infoag cphpdiments 400BuLed datiery 40y mhy ipchidended

portion 4Q@6 g I I E QF t 00C.
DSadd 1 onal tempen BB EpRbREhAD Bt KAl Aok B e BR AR A g o
rel atively podexttredpatem $l9Atandn gddTalli ouated doribo A dongaanerciigeriorost ar ea of

a textured patternc4 rally rounded portion 408 along a nore
interior porﬁpgﬁng a%gﬁg§ﬂ%ﬁ§8%§§§tern 400D. Referring nowto Fig. 5, a

di agram of an exenpl ar ) | LG, s 11lustrated. As
used herein, the er %g%e%\leg'pgtge%%%%@glhgegé e n%ﬁ“é%l 1%@1?%39 %%ﬂoé OarlH %o{or%n 500

havi ng a cavisityat&DBongHn@xwhibcioa ateena fegrunddgttern ¥OUB endcagenbellypsipedsed such
t hat upon eactio r.cure of. the lens formng.m xtu 506 an ophthal mc
ens of aCeatrisd 0n Al t Bofi lliferF iy G 2 B APE assembl | os 500 of
this invention are,.. e up_ of re than,one "nol U o6 "nold pieces”
50150, The ol d SHLPrer SRBim B S A B un R D 3t ine Rline 1™ hat &
cavity 505 i selhiveieduiddwgeportidnel0eltchtqibdldg dn@iteBOZmodn arshbthteatuledns can be

f d. Thi nbi ' f | d ts 501-502 i ferably .t .
Upon 1 or mat 1 GCGH Do prEned ey a8 s BakShioiist Repar 4i ed

for renoval aéxtlib@pdtRAB400C. At | east one nold part 501-502 has at
| east a portion of its surface 503-504 in
15 Additional embodiments may include textured pattern 400D including a

relatively pointed top portion 407 situated along an exterior most area of a textured
pattern 400B and a generally rounded portion 408 along a more interior portion of a

textured pattern 400D.

Referring now to Fig. 5, a diagram of an exemplary mold for an ophthalmic
20  lens is illustrated. As used herein, the terms "mold" and "mold assembly" refer to a
form 500 having a cavity 505 into which a lens forming mixture can be dispensed such
that upon reaction or cure of the lens forming mixture 506 an ophthalmic lens of a
desired shape is produced. The molds and mold assemblies 500 of this invention are
made up of more than one "mold parts" or "mold pieces" 501-502. The mold parts
25  501-502 can be brought together such that a cavity 505 is formed between the mold
parts 501-502 in which a lens can be formed. This combination of mold parts 501-502
is preferably temporary. Upon formation of the lens, the mold parts 501-502 can again
be separated for removal of the lens.
At least one mold part 501-502 has at least a portion of its surface 503-504 in
30  contact with the lens forming mixture such that upon reaction or cure of the lens

forming mixture that surface 503-504 provides a desired shape and form to the portion



30contact with the lens form ng m xture such that upon reaction or cure of
the lens formng m xture that surface 503-504 provides a desired shape and
formto tweport3pgzm of the lens with which it is in conrattus20ihe3Lane is
true of at |east one other nold part 501-502. Thus, for exanple, in a
preferred enbodi nent a nold assenbly 500 is forned fromtwo parts 501-502,
a femal e concave piece (front piece) 502 and a male convex 5 piece (back
piece) 501 with a cavity forned between them The portion of the concave
surface 504 wh ﬂ@H@W@swla@Jhltt #ae cqitach Thewsame bitive Abatiatt aeothsagoldnertcur vat ur e
of the front syrge of an ophthalmc lens to be produced in the nold
assenbly 500 and 1s sufficiently snooth and forned such that the surface of
an opht hal m ¢ | endhfispferggarie, pok prafricd gmbodimont atrheld pssaablySOfisfgroddx t ur e

which is in crﬂ{%ﬁ%tpa\ﬁs %6‘1 B(@ea %Q@yo%cgv%%wcg @?&hgg?e)'SQ%QﬁfD?j[ @Qlle Icgm)%gcept abl e.

According to resent invention, one arts 501-502
i ncl udes @ temcaﬂeldk patet)éﬁhwmig cm‘ntyafosmndfbawen Ham. éfchﬁresrtiiombbthcomcam Wt h

! ens form ng s%ql}il%(ce%bg W%‘l%g &1%%95? a%{j \g}élgfegs ttoﬁglng%g)gtal%%\éé {hﬁ cgergtufe d?‘%h

illustrated, t'exture sUdBRcave surf ace
504. The rml drdnexutrue ﬁohnmphtﬂlelmm Eﬁl@tobe@mdaeedanﬂtﬁm@dl assémldfy 560 palit er n

inparted into sfor en rmed from a
o d part as USEY spEu it e Ee i ik b bR Rns BROEE 1 ont
curve surfac Gpongmehhzﬁloﬁlp)htHéaéﬂmf@rnil@lﬁlxtuT@afhicﬁxi1!;1 cedapatitheliscoreavebe for med
into the art &égn | t?ectl on nold, a lathing process, a |aser
abl ati on goocqé %Ceélo bstorli’é‘?al oL forming plastic. 20In some embodi nents,

the front nold pi eceorlg tC@RB pRk&®inamBnashean Both aF the ndyl@Farisbegoal wi th and
surrounding circular circunferential edge 508 and extends fromit in a

pl ane nor mal Bgudena texRired ppfEamePp @ﬂalswéacr@ flgheqprs igtp gefyect pibdens FR5NS

The back mol dyiRiveCR6MposhESind tﬁ@ﬁfo[@davi?dS()’SedA§ﬂfﬁ§t¥% Welidkn@eEpmegx surface
503 and circular circunferential edge wherein the portion of the

convex surf ac®9 #sngadedion thasngrve Switich S9hel hednald fepuredRytain0l Pecorss 2t he
curvat ur gs0f Lhe oP@ﬁA&eﬁ%}fﬁn&f infd'h 1%%%&9{;&11& fabd s&é?en@@O(Pr&@éﬂg ?di’mledﬂ the

nol d assenbly 500 and is sufficiently snpo formed such that the
surface of arerﬁpﬁm@h‘I nert@s lllémaw%wﬂielmbgfm@a@ma@ﬂn@m aggRexdront ¢(¥evd ens

form ng m xt t

accept abl e. %&@%dre i ngl %ﬂtﬁal e |ﬁsneﬂ%é%ﬁ%g%gﬁ%ﬂﬂ?§c%%édﬁ oﬁtgtt%ecﬁ{?lhﬁnt nol d
hal f 502 def isf@svia mreinpgt @r m@0salkefhawerefesy h&saphiahan piocesk engherwivitiod t he
out er convex O%lflgrhl?lggeplgsg’é of the base nold

20 In some embodiments, the front mold piece 502 can also have an annular flange
integral with and surrounding circular circumferential edge 508 and extends from it in
a plane normal to the axis and extending from the flange (not shown).
The back mold piece 501 has a central curved section with a convex surface
503 and circular circumferential edge 507, wherein the portion of the convex surface
25 503 in contact with the lens forming mixture has the curvature of the back curve of an
ophthalmic lens to be produced in the mold assembly 500 and is sufficiently smooth
and formed such that the surface of an ophthalmic lens formed by reaction or cure of
the lens forming mixture in contact with the back surface 503 is optically acceptable.
Accordingly, the inner concave surface 504 of the front mold half 502 defines the outer
30  surface of the ophthalmic lens, while the outer convex surface 503 of the base mold
half 501 defines the inner surface of the ophthalmic lens.
Referring now to Fig. 6, in some embodiments, a mold part 601 may include a
convex surface with a textured pattern 603 imparted into the convex surface 602. In

8



hal f 501 defines the inner surface of the ophthalmc |ens. Referring
now to Fig. 6, in sone enbodinents, a nold part 601 may include a convex
surface wOhloa/13esetiur ed pattern 603 inparted into the cenvas2suanteee 602.
In such enbodi nents, an ophthalmc lens fornmed with the nold part 601, wl]l
include a textured pattern on a concave back curve surface. Preferred
enbodi nents of a nold material include polyolefin; cyclic ol efin;

alicyclic polyolefin and cyclic olefin polynmers (sonetines referred to as

"COC'); 5 i nehelpkpdimentss ghephaimbpigilens ierged 3ith dheapold parh Al @dbgcludea | p
sone preferrquagapggﬁlQfa&ﬁ&h@%wgghg§Sﬁggmaccord|ng to the present

invention, infection nolding 1s utilized according to known techni ques,
however , enbodlneﬁﬁéﬂﬁﬁwﬁép eh%@fmﬁ@khnMQyﬂﬂﬁbﬁﬁﬁﬂ@@kﬁydehéﬂﬁﬁEChnlques

i ncl udi ng, lcﬁggagaeﬁ{; Add Hcoﬂgﬁx?ﬁ(ﬁ%ﬂerg WoRefies %ferlje@‘%ee[s “@’étct’ ?’rgl d parts

10Typ|cally ense east one surface of both
501- 502. Homev®m¢n&ﬁn$mnyinmedmnew$|bbbﬁes@ﬂ(ﬂhésIenses may be fornmed from a

ol 9 part SOL. 0% A 06 RHNSl STREHELAER BRI SLTRAMGHND @ Lathi ng

nmet hod, or ot her erein surface" neans
a surface SOSHﬁﬁﬁmimﬂmxmsnmkﬁmgmnﬁmmhdaanﬁﬁngknbmnﬁﬂmnmﬁﬂﬁmdmwants any

such surface 503-504 can hav n_o ality .surfa i sh, which
i cat es- ¢ hartoinins S erEnE OBk SRy YB st §S pRfing Rene surt ace
fashi oned by dkin@plpabiinir diz@didxormdfg, ar lensutfig. ming material in contact with
t he nol ding surface tlcaII acceptable. Furthe in i ments,
t he Iens1borning gﬁ?*%@ée§ﬁ§a@ §' nﬁé@@“ﬁ“@%%éﬁ?? OﬂH@?Iﬁ%“%ﬁﬂgggary to
inpart to theddvansr, FueédBont REFAE ST the tbn@Rtnhay e f@ﬂﬁ%ﬂ&ifohﬁz[ msldipag 50i-ncl udi ng
wi thout [imtation Pher i cal , 20aspherical and cylinder power, wave front

aberration cof&eq theqtheplspsusface G3p B forpRy using ¢ @glﬂfigdﬁeﬂé\?f’dof pfhermathodss wel |

as any comnbi nati ong ukddeHeRYH “lens formih@s 3 ALE” BEHROH LIRLE 503-84RRAGS dov@tM xture
which forms a lens material can include a silicone containing conponent. A

"si | i cone- cortddil pllany BowpeseRedimests.one sydharfecs P &idAs cachay easeptistle [ - Si - 0- ]
unit in §s5mONENRY ufRE FRRES 19611 1881@:!&94 NS is sFREERT AR Y and el QL @lat SI and

attached 0 are present 1N t e silicone-contalnin onent I n an anount
greater than adbounrzg febicgkd b}p@p@elwmerl@ﬁénnﬁquénqoﬁ%éﬁ@gat@teylalgm@amtw t han 30

wei ght per Ce% hotfa Fnﬁﬁhﬁ %ce@&&&%’]ﬁﬂcc%\ﬁét%‘%&&e} Mo eeln%?&lﬁleﬁ@%@' ning

conponent . one- cont'al ni'‘ng conponents’ preferably conprise
polynerlzablémﬁdhmmn@mkaQMBuﬁécwumweagaauﬁmﬂame$nm@$ha¢@ymaneoﬂacrylanide,

met hacr yl am qgﬂs s Ilfa@élthe cl“élYédn&f)tlcﬁ QﬂlaafgcttQ’MwS 1n\éiuHM1 . gl%’lin%&goétsgﬁe\{ilcal,

functi onal
20 aspherlcal and cylinder power, wave front aberration correction, corneal topography

correction and the like as well as any combinations thereof.

In some embodiments, a Reactive Mixture which forms a lens material can
include a silicone containing component. A “silicone-containing component” is one
that contains at least one [-Si-O-] unit in a monomer, macromer or prepolymer.

25  Preferably, the total Si and attached O are present in the silicone-containing component
in an amount greater than about 20 weight percent, and more preferably greater than 30
weight percent of the total molecular weight of the silicone-containing component.
Useful silicone-containing components preferably comprise polymerizable functional
groups such as acrylate, methacrylate, acrylamide, methacrylamide, vinyl, N-vinyl

30 lactam, N-vinylamide, and styryl functional groups.

Suitable silicone containing components include compounds of Formula I



Sui tabl e silicone containing conponents include conpounds of Fornula I
i'"l111-R1 I R1I-Si-OSi-OSi-R1" [ Il 4-bl 1 R4 RIR where Rl is

I ndependewol2g11gBbs2et ed from nonoval ent reactive groups, Pebuse@iles29@l ky
groups, or nonoval ent aryl groups, any of the foregoing which may further
5conprise functionality selected from hydroxy, am no, oxa, carboxy, alkyl
car boxy, al koxy, am do, carbamate, carbonate, hal ogen or conbi nations

t hereof ; and nonoval ent sil oxane chains conprising 1-100 Si-0 repeat units
whi ch may further conprise functigialfi tyrdel eqhed from al kyl, hydroxy,

am no, oxa, carboxy, alkyl carboxy, 4l koxy| amdo,  carbamate, hal ogen or
conbi nati ons thereof; 10wher e RI=S)—40-BHOWBiIrR{t i s understood that
when b is other than 0, b is a di 1ribuh%q hakiyng a node equal to a stated

val ue; wherein at |east one™Rl |conpriises™a nonoval ent reactive group,
and in some enbodi nents between one and 3 conprise nonoval ent reactive
groups.

where

R' is independently selected from monovalent reactive groups, monovalent
alkyl groups, or monovalent aryl groups, any of the foregoing which may further
5  comprise functionality selected from hydroxy, amino, oxa, carboxy, alkyl carboxy,
alkoxy, amido, carbamate, carbonate, halogen or combinations thereof; and
monovalent siloxane chains comprising 1-100 Si-O repeat units which may further
comprise functionality selected from alkyl, hydroxy, amino, oxa, carboxy, alkyl

carboxy, alkoxy, amido, carbamate, halogen or combinations thereof;

10 where b = 0 to 500, where it is understood that when b is other than 0, b is a

distribution having a mode equal to a stated value;

wherein at least one R' comprises a monovalent reactive group, and in some

embodiments between one and 3 R' comprise monovalent reactive groups.

As used herein “monovalent reactive groups” are groups that can undergo free

15 radical and/or cationic polymerization. Non-limiting examples of free radical reactive

groups include (meth)acrylates, styryls, vinyls, vinyl ethers, C;.¢alkyl(meth)acrylates,

(meth)acrylamides, Ci.salkyl(meth)acrylamides, N-vinyllactams, N-vinylamides,

Cy 10alkenyls, Cs ppalkenylphenyls, C, jpalkenylnaphthyls, C, salkenylphenylCy salkyls,

O-vinylcarbamates and O-vinylcarbonates. Non-limiting examples of cationic reactive
20  groups include vinyl ethers or epoxide groups and mixtures therecof. In one

embodiment the free radical reactive groups comprises (meth)acrylate, acryloxy,

(meth)acrylamide, and mixtures thereof.

Suitable monovalent alkyl and aryl groups include unsubstituted monovalent C;
to Cyealkyl groups, Cs-Ci4 aryl groups, such as substituted and unsubstituted methyl,
25  ethyl, propyl, butyl, 2-hydroxypropyl, propoxypropyl, polyethyleneoxypropyl,

combinations thereof and the like.

In one embodiment b is zero, one R' is a monovalent reactive group, and at

least 3 R' are selected from monovalent alkyl groups having one to 16 carbon atoms,
10



As used herein "nonoval ent reactive groups” are groups that can undergo
free 1l5radical and/or cationic polynerization. Non-limting exanples of
free radiwal2orig@es2ive groups i nclude (neth)acryl ates, sPETSQ11084290 S,
vinyl ethers, C _6al kyl (meth)acryl ates, (neth)acrylam des,

C _6al kyl (et h) acryl am des, N-vinyllactans, N-vinylamdes, C2_12al kenyl s,
C2_12al kenyl phenyls, C2_ 12a| kenyl napht hyl s, C2_6al kenyl phenyl G _6al kyl s,
0-vi nyl car banat es and 0-vi nyl carbonates. Non-limiting exanples of cationic
reactive 20gragtFsanofier eraodymeny frompenosaleit alybgiiones hgrige pae RridFaroRt ur es

thereof 1n ong Qe Efhe E;&‘ﬁlpflers%?s1[1@c91'e%§1]np6n%ﬁ{§foﬂﬁ?s eQﬁb%Hiﬁ?enFﬁlErHElé >€s

(meth)acryl ate, acryloxy, (meth)acrylam de, and m xtures thereof
Sui t abl e nonowihdng:- hé(ﬂli(?y}’ -3dAd!. a8y teigamatiing- lincl ude unsubstituted ronoval ent

nsubst 1 ¢ at e ar Ryl SRR Mol R PG BB ooyt
Pr opoXyPr 8Pyl AL et R ERERPERRK oo AL BBRIRISIANERRRY and the I ke,

I n one enbodi IS zero nonova ent eactive group, and at

| east 3 R1 arﬁmgtﬁg B%M R%(E&%ﬁ%)mﬂn@%ﬂﬁ?“ps having one to 16

carbon atons Anot ment from’honoval ent al kyl groups

havi ng one t ﬁetﬁ%fﬁ%@a’g@%@rmﬁﬂs 183;})h1'8ﬁiyf§ff§£%§5 of silicone conponents

of this enbodi nent 1 ncl
2- hydr oxy- 3- [ﬁm ﬂac?yl% J%rép?f ﬂﬁﬁ%ﬂﬂ ljdléllfoxane

[(trimethylsilyl)oxy]disril xanyl | pr opoxy]| propyl ester ("Si GWA"),
52- hydr oxy- 3- met h%é%'t}fé%%rﬂﬁ&%&ﬁ@@@@&% '3%5'1%%1'}1 %E@%B?dlﬁl&ﬁﬁ?di

3-net hacryl oxypropyltris(trinmethylsil | ane
3- met hacr{l oXsast oysyerbiinad Rr tarenriygd sinpey nter'@wwsgﬂoamnddhdremammg R' are

3Lt OXURCOPHL RSB il B YASHAE 11 R CTRHLRTRL © 1 2
embodiment from monovalent alkyl groups having 1 to 6 carbon atoms. In yet another
embodiment, b is 3 to 15, one terminal R' comprises a monovalent reactive group, the
other terminal R' comprises a monovalent alkyl group having 1 to 6 carbon atoms and

15 the remaining R' comprise monovalent alkyl group having 1 to 3 carbon atoms. Non-
limiting examples of silicone components of this embodiment include (mono-(2-
hydroxy-3-methacryloxypropyl)-propyl ether terminated polydimethylsiloxane (400-
1000 MW)) ("OH-mPDMS"), monomethacryloxypropyl terminated mono-n-butyl

terminated polydimethylsiloxanes (800-1000 MW), (“mPDMS”).

20 In another embodiment b is 5 to 400 or from 10 to 300, both terminal R"
comprise monovalent reactive groups and the remaining R' are independently selected
from monovalent alkyl groups having 1 to 18 carbon atoms which may have ether

linkages between carbon atoms and may further comprise halogen.

In one embodiment, where a silicone hydrogel lens is desired, the lens of the
25  present invention will be made from a reactive mixture comprising at least about 20
and preferably between about 20 and 70 percent weight silicone containing
components based on total weight of reactive monomer components from which the
polymer is made.
Although invention may be used to provide hard or soft contact lenses made of
30  any known lens material, or material suitable for manufacturing such lenses. More
preferably, the lenses are made of monomers containing hydroxy groups, carboxyl
11



10l east one termnal Rl conprises a nonoval ent reactive group and the

remai ning R1L are sel ected from nonoval ent al kyl groups having 1 to 16

car bon atwoepliaigs2in anot her enbodi ment from nonoval ent palrRyskoigosps havi ng
1 to 6 carbon atons. In yet another enbodinent, bis 3 to 15, one termna
R1 conprises a nonoval ent reactive group, the other terminal RL conprises a
nonoval ent al kyl group having 1 to 6 carbon atons and 15 the renmaining Rl
conpri se nonoval ent al kyl group having 1 to 3 carbon atonms. Non-limting
exanpl es of PUpecidoBORPORedr Kompiligpiiescopisiidng nebmecrs. sedhipd silqxaetso- ( 2-

hydr oxy- 3- rrat/fa&%mk QBRORYHz R ABXbmBhR kB o e RRLUBIOFRAI,ST | oxane
(400- 1000 ) "OH nPDMVE"),” nbnomet hacryl oxypropyl term nated

mono- n- but yl thelepichaf el inyentipdinpaytba ynadp by xeastes (@09 oaWoINGy, mromPBVE" ) .

20In anot her aﬁHP&gﬂ)iHaﬁWns %efe%f aﬁo%&rﬁlpgddgfve%&ﬁma%gol ﬂergzg on ilﬂﬂfan)rst.er mnal Rl
conpri se nonoval ent reactive groups and the renalning are 1 ndependently
sel ect ed fr ofuttarowalcaals irsludy] wighooulpsitdimy, silgcote hylrd®lsgeado drometiloovse whi ch may
have et her lhﬁﬁ? qgsq%ﬂyﬁ%nmﬁahgg&ngtons and may further conprise hal ogen
In one enbodiMent, Where arsiticone ﬁydrogel lens is desired, the |ens of
the 25present invention will be nade froma reactive m xture conprising at

| east about 20 and preferably between about 20 and 70 percent wei ght
silicone contaj ni conponents based on total weight of reactive nononer
conponent s fé%#?%ﬂg%h t he pol yner is made. Al t hough i nvention may
be “S?d to provi d%’h@ﬁ{egeng)[nvgcﬁfoh a%%@&cﬁgédf Ab%@@ﬁ&i a’é‘%ﬂ%eﬁﬁ f?ﬁg(?g}yth%%ms lens
material, or material suitable Tor manu acturing suc Tenses. re

pr ef er ablly, thebw, prselss mekhodrad@ratssmgrophtbalmiclondeabmi apgatatpd foxy gr oups,

car boxyl groups,_ or.both or. be made fro i l.i cone-cont ai ni ng polyners, such
e o1t oxanes. PRsARRURAL BrmPE, Fo%y BT EREEIEREN BafbEns " har eof
Material useful for formng the I enses of the invention nmay be nade by
reacting bl ends of macroners, nononers, and conbi nations thereof along with
additives such as polynerization initiators. 5Suitable materials include,
without Iimtation, silicone hydrogels nmade fromsilicone

12



macronmers and hydrophilic nmononmers. Concl usion The present

i nvention, as described above and as further defined by the clains 10

bel ow, prwoi2degi3get hods of processing opht hal m ¢ | ensespamdSappasebus f or

i npl ementing such nethods, as well as ophthalmc | enses forned thereby.
CLAIMS 1. An ophthalm c | ens device conprising: 5an optic zone and a
non-optic zone; a front curve surface and a back curve surface; and a
textured surface forned into one or both of the front curve surface and the
back curve surface, wherein the textured surface is fornmed at |east within
the optical zone. 10 2. The lens of clhphfd wherein the textured surface is
additionally formed within the non-optic zone. 3. The |l ens of
claim2 wherein the ophthalmc I ens conprises a silicon hydrogel

15material. 4. The.l . i g he ophthalmc | ens conprises at
I AsaRfic &h e{%c% WhekEnd:! p . mp
| east one of: eta Pﬁ%on? §%%o$? coﬁ, é V ilcon and narafil con. 205. The

| ens of clkbai m 2 whepgiaronhendtanantnpgdzgrt t ern conpri ses nultiple concentric

circles. a front curve surface and a back curve surface; and

a textured surface formed into one or both of the front curve surface and the
back curve surface, wherein the textured surface is formed at least within the
optical zone.
10
2. The lens of claim 1 wherein the textured surface is additionally formed within

the non-optic zone.

3. The lens of claim 2 wherein the ophthalmic lens comprises a silicon hydrogel

15 material.

4. The lens of claim 1 where the ophthalmic lens comprises at least one of:

etafilcon, senofilcon, galyfilcon and narafilcon.

20 5. The lens of claim 2 wherein the textured pattern comprises multiple concentric

circles.

6. The lens of claim 2 wherein the textured pattern comprises one or more spiral
patterns.
25

7. The lens of claim 2 wherein the textured pattern comprises radial channels.

8. The lens of claim 2 wherein the textured pattern comprises a depth of about two
microns or less.
30
9. The lens of claim 2 wherein the textured pattern comprises a depth of about 0.5

microns or less.

13



6. The lens of claim2 wherein the textured pattern conprises one or nore
spiral patterns. 7. The lens of claim2 wherein the textured pattern

conpr i seswoadiw3ogehannel s. 8. The lens of claim2 wherecm/ush@ssevur ed
pattern conprises a depth of about two mcrons or less. 9. The | ens of
claim2 wherein the textured pattern conprises a depth of about 0.5 mcrons
or less. 10. The lens of claiml1l wherein the textured pattern conprises
mul tiple channels conprising a depth of about one mcron or |less and a
space between cHardheless efclamduvhessie theitestyad patteineepgnprisep multipe chagpds of ¢l ai m

10 wherein the te’é&rﬂﬁﬁs%gpﬁ&ebﬁ{&laﬁ&l%ﬁé %‘F‘c’%or@oéq’é;s%ﬁh PlpadVl e cRarffiler ON oOr

| ess and a space between channels of about 0.5 mcron or less. 12. The lens
of claim2 wherei rf adtipgt enexmigioadr [sst t ern conprises a relatively rounded top
portion along an exterior area of the textured pattern. 10 13. The | ens of
claim12 wherein the textured pattern conprises a relatively pointed
portion albong ahl.iTht &n$ ofrclamgd vdferditheac tekired mekepaiomerises a depth of aboutl4. The

| ens of claim?2 rein the textured ttern ¢ i se rel atively pointed
15top port ron al oo Seael ot ' APES BRRERR BT L35Sl 188 1.0 he
of claim 12 wherein the textured pattern conprises a relatively rounded

portion along ap inhterior .area of .the textured pattern. 2016. The. l.ens of
r el m 14 where, It Era P bR i PaEa g g SRy Sl
portion al ong an idpt@itidaral@igaa cokridhecat Exticueadreppiticearn 17. A nold part for
form ng alra ophthalmc lens, the nold part conprising

13. The lens of claim 12 wherein the textured pattern comprises a relatively pointed

portion along an interior area of the textured pattern.

14. The lens of claim 2 wherein the textured pattern comprises a relatively pointed

15 top portion along an exterior area of the textured pattern.

15. The lens of claim 12 wherein the textured pattern comprises a relatively

rounded portion along an interior area of the textured pattern.

20 16. The lens of claim 14 wherein the textured pattern comprises a relatively

rounded portion along an interior area of the textured pattern

17. A mold part for forming an ophthalmic lens, the mold part comprising
a concave surface with an area correlating with an optic zone of an
25 ophthalmic lens formed therewith and an area correlating with non-optic zone
of an ophthalmic lens formed therewith; and
a textured surface formed into at least the area correlating with an optic

zone of an ophthalmic lens formed therewith.

30 18. A mold part for forming an ophthalmic lens, the mold part comprising
a convex surface with an area correlating with an optic zone of an
ophthalmic lens formed therewith and an area correlating with non-optic zone

of an ophthalmic lens formed therewith; and

14



a concave surface with an area correlating with an optic zone of an
250phthalmc lens formed therewith and an area correlating with non-optic
zone of awmoaphties2mi c | ens fornmed therewith; and PaTiUS2G1ANBIG Ur f ace
formed into at |east the area correlating with an optic zone of an
ophthal mc lens fornmed therewith. 3018. A nold part for formng an
ophthalmc lens, the nold part conprising a convex surface with an
area correlating with an optic zone of an ophthalmc lens formed therewith
and an area correl ati ngtowiurdd sueeredpmicd inte plelewst the ares spirelafing veth aamptie or ned
therewi th, and .0 or8, bfthdhaRdeRUEHAQE QLD I nto at |east the area
correlating with an optic zone o? an ophthalmc lens formed therew th.

19. The nold part of claim17 or 18 wherein a naterial used to formthe
nol d part 5conpyd | i i . fm17 or
18 wherein a rra{dérﬁﬁgw%h & Otfglaﬁiglrl?ln&{ ﬁge‘!v%gﬁlggf)ng?é?l gl(:%gn%%fgglg{hgq%%}%?{c olefin
pol ymer. 50 comprises a cyclic polyolefin.

20. The mold part of claim 17 or 18 wherein a material used to form the mold part

comprises a cyclic olefin polymer.

10
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