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rays_ that corresponded dl e wave
lelﬁﬁaquﬂlqt pleseng inveetion; mayathergfore 1nc]ude £vlps adtfdtiviee rfor th«aplﬁrpgsfe of reducing
11gthh§arlsfn?s§1t)nvl§?l&)19r Qﬁﬁg}eyﬁﬁ %eq)gpa%géj%f‘}@ciucm%f Ht fatic L.lgegratlon
woul d be conver t erri
FI GThgs, if ¢y segn ut%atf @rhwbmda bprdrrefs, contaet bam tsgatemuamethemgaﬂd article of
corr
m%fugatrcﬁlge ]?é ndé\mée%nég@ Gifl éeﬂmél tfél\é;%lt %lpgpg)r ?a%ei hap {he & oFes luévgnlgon can be
prapticed hmheriﬂlaaiéh@bow mssnhvd\ceibedlgiehts,rmlacisare gteaénteﬂm i Sescription

ol B R i B ST s e Sl g g ot i i
Sptdnﬁcasammnd 'Hksempﬂad)tcbzmmgsr aslp Q;Bis orthCpreferred iehdbuditnead$ tbfi e present
1nven d?n Ll ﬁpech%\p%g?n ei,lwe ravglﬁ%sy 3¢ ﬁ%ﬁﬁ%ﬁéd iqi]?}%{t il%\r/e?(clhgonar; scope of this

patenﬂdnepﬁaelﬁs IidEﬁméd bledvaalbﬁn/eﬁluﬁ/alént@ @ thepais@thrietbodiments discussed in
thi g rmne th ﬁﬁ wavel engt.h for correcting
3 3??1FP6W§WH*%%6 SNEONAS et h gi ves equal areas

under the photopic response curve on either side, as
shown in FIG 10. 14 WD 2004/ 023374 PCT/US2003/ 027741
In addition to the variation in response of the eye to
different colors -the present invention my also vary
the transm ssion of the contact lens to different
colors. This may be beneficial to reducing the
effects of chromatic aberration in the eye. If the
contact lens transmssion is nultiplied by the

phot opi ¢ response of the eye, a net response of the
eye results, as illustrated in FIG 11. One idea
wavel ength is based on this net response which again
gi ves equal areas under the curve. This idea

wavel ength is then used as the target for correcting
aberrations by the neans described above. For
exanple, for either a final nonofocal or nultifoca

| ens, one enbodi nent hybrid contact |ens constructed
according to the present invention contains colorants
that reduce the transm ssion at both the blue and red
end of the visible spectrumthereby narrow ng the band
of transmtted |ight and potentially shifting the
peak of the transm ssion curve of the |lens. A contact
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| ens of the present invention may therefore include
color additives for the purpose of reducing I|ight
WO e@asd33si on, or col or additives for the purpPSEUSH003/027741
reduci ng chromatic aberrat CbAIMfhus, it is seen that a
d-soft contact |ens system nethod, and
Wg%&?{élf{mté& manuf acture i s provi ded. One ski I led in
thelart hiliybridpprtasticas, eomprisingt he present invention can
be prac oth r than fhe above-descri bed
enbodi rre!rll u%ggm}?ﬂlgh arpéortborrleg%(frlt ed in this description
for purpasestatially flesibleaiartion eougledoto thé shbdwntially @iRid portion at a
The. detscrl ption and exanples set forth in this
speélnfcl dation and associ ated draw ngs only set forth
pr ef er r edhesinakl joBdtoh Sdympriset HtanpledSeifce. | Nvention. The

spegificati ddravvlngs r.e not intended to limt )
the%excl ﬁ%‘? ggﬁc%ﬁém’éf"t pm Lowherpln U cngleftsurfpge pagnprises a
not eldgsfahﬁdlly\l\ﬁ-&lildpa&s@ﬂaé val ents for the particul ar

enbqdi rreP qu} iscussed in this description may

practice rid\coRtarlsnsel ¢laim 1, W]?r%tlﬂ)éf’sﬁ@z%lsfﬁp ranges between

PU&W@@&&&Z?&%ougqﬁldwﬁeesV%at is clainmed is: 1. A
hybr| d contact. | ens, conprising a_substantially

rigftd poFtq brpridasnatagt lenmmficiimi lamhyrem trisahseangiglht igid portion has a
couplagfdict that B3 %@@Je@ﬁ‘ﬁﬂoﬁ{ 4 ¥ filliefd: 10 b iR 12 Blmiflime CFIS

j uncti on; wherei n the j uncti on COI’TprI Ses an ang d
sur Pace. T hybrid cayingtilensed staie fL, Whersinghe mbammaily flexible portion has

whe 51? bitert (ﬁﬁn&&gﬂ‘lﬁ Qa@%&gﬁn %?5[}3 hb & etiﬁygsaﬁag;ftl 3 %l 1¥11meters

V- shaped surf ace. contact lens o
1, fherelhe h}fb@d&ngthfédel‘gmffzbm 1y wihgeis ﬂbiemhﬁiemtlallabugm]tpcﬁlﬁ)n has an

deg [ L e ont

Seategon i o L ERY i LU S O

por i on Hashﬁoriddq':@tnet éms totﬁalalmahgdierdmtthmarbsmbtmm Hgid portion is
t mllineters.. 5 T hybt.i d

contL JgH}?{ ?&e?fg of aH Sel%lete&)\ﬁﬁglr e hcé’n§ff81§t£?lf1%‘¥fs§}°xane acrylate,

f | exildxhee m:ﬂrylaten ﬂm@sstr}ame osiloganediaaryiit€r flubmkildxangescrylate RGP,

e MBI 0 S heB SR, LG, s sl G

Whefrrethacryh& Subﬁltoa@bbrﬁjllhyethdc@ﬂade [aed-mefiyldasodhe, d@%ﬂ@ﬁrglycol di-

perrre Iue range between about
to HE0A 1?%’}0/ poptaf %ﬂ’rfry%ﬁ acrpeidsiipryh)| a}thairylate bis(2-

V\/n eﬁetharyuda@plsempg bﬁfp&he@ N-w (N, Giden ARAAHRB)ett$ 1], &m&@&%ﬂ N-[2-(n,n-
group cansi stin

ri.al. seJected froma
fl ug’rnlf%f MERNREY e r yhethastyalte | oviareryaRlidppat e, N'dlmathacwlamlde

pol YerglamiteN enydtdx9UBIIC nafhakhydi® sildxHRY Qfhy1Q%aB col di-methacrylate,
acr | ate RGP, trineththyl-siloxyl,

uoasthih c mathpcwlatet hiAntaRBeREFicYs. at Rentadiuprppeongl  methacrylate,
g| YGﬂatu?dted Weﬁl@? ?Wu%xl genﬁpﬁeﬁgﬂdb%l gropgl ether, and SHO)fan}l]lalkylamﬂe

pent yl - net hacry tetra-net hyl di xane,

gI y&ol dfhe %ﬂﬁ&@nmtd@@ of réximalf, Iwhstein thesnbﬂtmw ﬂmable portion is
2- (LoyTRED WS W) HBLOR LM &t gﬁoulp C§I(S?Stll’lg of: poly-2-hydroxyethyl-

methacrylate; poly HEMA; hydroxyethyl acrylate; dihydroxypropyl methacrylate;

polyethylaneglycol; acetoxysilane; trimethylesiloxy; ethyleneglycol- dimethacrylate;
phenylethyl acrylate; and polyethylene oxide.
9. The hybrid contact lens of claim 1, wherein the hybrid contact lens is constructed

to include a prescription obtained from a wavefront aberrometer.

16



met har yl oxyphenyl ) propane,
N-[ 2- (N, N-di net hyl am no) et hyl], onethacryl ate,
wOR§o2/0t3370- di net hyl am no) et hy], net hacryal t e, PCT/US2003/027741
vi n{A.- py¥helliyiod eontddt Mnel pheltital hereii dié Hybritedpksatiieneis constructed
hyd h I .Si | oxane et hyl ene gl ycol
di -%ﬁﬁgie%rgﬁ, uo&l‘]tcfl{r)%/?r?gl?g?%%t hyl net hacryl at e,
penthaf | ubhplsidortaet legpeeingfrisingr opr opyl net hacryl at e,

unsaturate | yester; p-vinyl benzyl
hexaf | uoar%liggcgrglr%ﬁyfgl é’f)ﬁtg)fl’, angnd si | oxanyl al kyl am de.
8. The hybulisthntiailyt fexible gofioaf conplad ro khe Whtetagtidllyt figid portion at a

subst atnt ially flexible portionis conprised of a
mat BPFH™ sel ect ed from a group consisting of:

ﬁmd y- 2- hwmc_rh riéiﬂmtjﬁllidﬁonéfﬁﬁ_ h@s{j@t eakiawo ﬂﬁ(izryecﬁﬁé\@h 'anes.I

ydr oxye .acryl ate; di hydroxypropyl nethacryl ate;

pol Vet hy‘%gﬁgﬁf‘i}’(‘}éﬁﬁe@c%‘tﬂ%&?@ﬂ ane; trinethylesiloxy;

et hyl eneglys@ntialy MihFefithalies sultigayiyetidd pafiow! Hév?ig a first

and pol yet hyl ene oxide. 9. The hybrid contact lens o
cl af¥vaireiidr ein the hybrid contact lens is

const r uct gehstahBallyn BbAEE esfubichty ' i ;
constr et Sy BpTaLUGE B CSERL O bt iion, o

PCTFubs2Egly offexiola porion Haeing hsdcend ewveasre thainis gater tppnthe first
1, J:&l.n the Hybrid" contact lens is constructed to
include a prescription for presbyopia. 11. A hybrid

conthct Thenkybrideptarisieny of claing dBswhereinghe yecondicdrvature causes the
o hia RISl btk hq EE kP AL O IHR ] oy
whei4i n Theehjbudctonrt onpf flsies 12t wheraigtthe werond curvature causes the

i nt ey g Rlanes... 12, A hybri ontact | ens
confrankB 0B8R e & (e EoliR?i B vilEen n eve mna e
s ubsitbatattiadly lrigid pogich. porti on having a first curvature;

and supstanti.al | exi bl e.partion coypled to th

aob et T APl dontpen, oy o i ot S BEr R, fsdy cu¥fure enables a
f | exhdsbee opeait liquid Wised the substastiadip digidjovtisnur e that i s

greater than the first rvature. .13. The hybrid .
Sontbor Traotd Sorah e of i oot Ferei et G AaGHS o< pstantially
Cﬁuﬁgﬁgbhﬁnpwlﬂ&l I tsalﬁlbﬂ»tﬁglmrr%émj bl g portion to suspeﬂd

t he_substanti a rigi ortion above an eye. 14. The
hybﬁ-d ctl}?t %vém%ﬁ cfglfnsc Bl & Wissrinithe emtisalseopigefipn may range
CUT Yarivbdrbabodme SidpReto sbelstpdibjtak! y flexible portion

to decrease a contact force between an eye and the

sub$-ant 4 AVPid qonirHlee fIRBIINE15. The hybrid cont act

l'ens of g£hakiibiy ipliglofid; idae second curvature enabl es
a transfer of tear I'iquid under the substantially

ri gid potyubgpntiallg dexihle priiign cenpiasiie thersubsiangialyt rigif aprion;

15, wahemehs h%}ﬁi Lot lehSHLRAMAST b BeAHPR AR Ads % substantially
uniform tear film when the hybrid contact lens is positioned on an eye.
19.  The hybrid contact lens of claim 18, wherein the surface treatment comprises OH
chemical groups and NH chemical groups.
20. The hybrid contact lens of claim 18, wherein the surface treatment is an ionic
surfactant.
21.  The hybrid contact lens of claim 20, wherein the ionic surfactant is selected from

a group consisting of: sodium dodecyl sulfide, lauryl sulfonic acid, a combination of
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rigid portion provides an optical correction. 17. The
hybrid contact |ens of claim 14, wherein the optica
w@ormee3ron may range between about one di opt P€T/U682003/027741
abogsdiune rdOdd:cryptselfsle #h8. lagryhysbiforde coid zaid 4 ‘enbsfrate comprised of a
conpr. [ [t and a
cuperiitn op RPN Baard A BGHY 8. 2
subzi. antTiel liyjmd coitett o bf daim W;eﬂmrem thh eutfach tieatment is a non-ionic
cont agt, | ens includes a surface treatnent that creates
a st f%ﬂflally uniformtear filmwhen the hybrid
conkact Tienbybtird @ogict ledned daimall, eykereid Ghe hbe-idyd suractant is an
conéﬁ t ans of claim 18, wherein the surface
tre ﬁﬁ?ﬁ %CcS’JTprlses OH chemical groups and NH

chem. cal THgr 8BES .codBet g fYdMI 18, GBBkRChe k@fifte @feat@leat Edmprises a
18, erein the surface treatment is an ionic
surPa¥nt. 21. The hybrid contact |ens of claim 20,

whepgi n T%%ybﬁ@b&taﬁ:ﬂfeﬁ@@ﬂ@d’i& 45 whEhiBGRSIIRR R sefecft Tk a group
consi sting of : sodi um dodecyl sulfide, lauryl sulfonic

aci ePnsigtingdfn TRERON AndHEMf? \Wo 2004/ 023374
PCT$4)S200 %e,@t?oa?&klpreséﬂqhgl mhgimﬁgaﬂtac% W, 'tﬁ’@m@ﬂl@d |c§1‘rlf>ﬂslmg the steps

sulfonic acid, grid a. . substrate conpri sed
con®fination of sodlun1dodecyl sul fi de and Iauryl

sul f oni Cpr@ﬁliﬁﬁ a%gntac-{ s MPLptheRRt Aleyl S0Pe, Fhe Cnficfens including

18, wherein the surface treatnment is a non-ionic
sur ftdeastone m2R, The hybrid contact |ens of claim 22,

wher ei n é%@n#ﬁgc%@%?lﬁ &{&gg}; ant is an ethylene

gl ycol . & contact |ens of cl aim 18,
wher ei n qrminsanﬁmgedth@atademdmmmogesem pol ymer.

25. The he\,(a% el? a Oa%%r?qﬁlton OF{}]lg antaC(E IIG%S gﬁld%ﬁe V\her ein the

pol ymer is"s consi 81 of :
TEFLON amehshiﬁwﬂeregﬁiramnﬂmp&myt atnﬂ pr escrl b| ng a hybri d

contact |ens d co S|n
provi di n%eneragl% { aexiesclng ﬁ%n tuﬁgg g t% n% agd the measured
sham@strhtﬁtmdispah@ct  ens incl udi ng at I east one mar k;

o Ehe R o SRPEORIT Al SRFelt SSHEA R g gHPUCH using the

abeﬁfe;ﬁdutsarabaiatiog@cmt@ahe ét@a@f and t he eye measur i ng
areglstralon I spari.t an gen rating a
Pr escr | PR HS G HES i OGRS REER Hls A terfgntact lons, an

e ag#ki8 dontact lens thickness profile, and a residual contact lens and eye aberration error.

28.  The method of claim 26, wherein the mark is selected from a group consisting of:
a circumferential mark, at least two circumferential marks, a central registration

mark, at least two marks that are concentric with a contact lens center, and a mark that is
responsive to infrared light.
29.  The method of claim 26, wherein the registration disparity comprises an eye lens
location relative to an eye pupil center or relative to a visual axis.
30. The method of claim 26, wherein the contact lens is a hybrid hard-soft contact
lens.
31..  The method of claim 30, wherein the hybrid contact lens is constructed to include

a prescription obtained from a wavefront aberrometer.
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registration disparity. 27. The nmethod of claim 26,
wherein the step of generating the prescription using

w0 b@4/0Basur ed aberrati ons conprises the step PET/US2003/027741

per B3r ni Hep methethell oJadingOuwhérpinithrghydrid oanfhders ty damsfaucted t6 inclide
prof,i - t lens, an initial contact |ens
f @e@crg)tnoﬁ ?}?ip?egwogﬁ'

t hi ckness pr nd a residual contact |ens and eye
abed?.at i Hrmahedoof preeBbing hérybmd badacdiens)| the meod cotmpricihg the steps
the park is selected froma group consisting of a
circunferential mark, at least two circunferenti al

mar ks, aproeidingalcontegils that approxif@tekan &yt shapasthe Eomiact lens including
rrarlétslet at arg concentric with a contact |ens center,

and*a“haf’® THS

t is responsive to infrared light. 29.
The net hglaciad the baitave BGs ondheegs; N t he regi strati on

di sparity conprises an eye |len ocatjon relative to
an eye p{Fﬁ‘fqngﬁ%%‘é’Pnﬁ’i‘at? Iﬂ&‘iWI%af‘%aﬁuR}Lsual axis. 30.
The et haehstfingCdnaibBiradfon oMK contikt IdAS akPieact lens is a

hybrid hard-soft contact, lens. 31. The nethod of
cl ai m 30MeRHEREA HEPEUORFBPIHY @At act lens is

const r ucieReratify laNflebtdBtiord uBiE SGE | Res@Bd ORLAIRRE 4uf Ok Ameasured
wavef ront aberroneter. 18 WD 2004/ 023374

PCT/gSE0e 6P#71 32. The method of claim 30, wherein
t heshybriidl £8R6LEHC1iRNS, Wﬁer&ﬁg’%ﬁ sﬁ%(gfn%gﬁ%%lﬂggﬁé Hx@?cripﬁon using the

prescription for preshyopia.
pr eBesuBIdRgezatiophomprisesihayen ¢fens, the net hod

conpri si 1 e SheRSvsi @il el S
that ap plgl%f)?i mates gﬂysé%mézﬁ{aggﬁ gdtuﬁdg Sgr(g%tg g)%(tﬁﬁ% 8#12&1' contact lens, an
i nciniféhl peptaciiens thipkness profitm atd a yebidwrl ngntach Eens @t eye kbdrmbien error.
on e ; Tl [ f mark and a.. :
Crpbhs CHE RIS ASARLIR 6, 0L R o
and eye;a cinmagercitiad nark, @glesstrtad icorundiespaalitharks, andntral registration

generat i r ription using the neasyred .
borrd bR SRR AL R0 ShIE PRER e nd g mark atis
34. refpmmsive tchinftaed lightai m 33, wherein the step of

gengr at i t rescription usjng the, asyred .

gt ot B OBErP266" ) PRt i SRR pores o e tens
analoystios relbiive ta i gyegpupid etdxlor Eldtivacea WERf bdie of the

contact lens,_ a initial contact |ens thickness

pr o% e, "hgnlaetgocf 8%?18%}32 b the goptact leps égyaehybnd hard-soft contact
aberen@ti on error. 35. The nethod of claim 33, wherein

t he rk.is selected froma group consisting of. a )
cir &t Q@ﬂ??tﬁ?d ?Féf%v?l 34+ Whetefd the  Rygrid poriasiiear isrfopgucted to include

mar K grescipEi6i bbt@ined B&th 8 WaddttddPaberrometer.
39. The method of claim 37, wherein the hybrid contact lens is constructed to include
a prescription for presbyopia.
40. A method of prescribing a hybrid contact lens, the method comprising the steps
of:
providing a contact lens that approximates a shape of an eye;
placing the contact lens on the eye;
determining a direction of a light ray exiting the contact lens; and

adjusting the contact lens so that the light ray exits the contact lens substantially

parallel to a visual axis.
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mark, at |east two marks that are concentric with a
contact lens center, and a mark that is responsive to
w0 ndogaed4 | i ght. 36. The nmethod of cl ai m 33, Wher/852003/027741
t helr egilkd mathbdof daispH); whyreathe sters eSadiustieg e jcepfact lens so that the

o TARLgHP B poach el B ST 0 S Rlples e seps

t hefcontact lens is a hybrid hard-soft contact |ens.

38. The thod of claim37. .wherein the hybrid contact

lens is? Bﬁ@%ﬁ&g?%a%@%C?ﬁ%%ﬁﬁ%Ofa prescription

obt ai neddjisthmaahiviaesf ofartcoaterlesnet er . 39. The net hod

of claim 37, erein the hybrid contact .l ens.i . ‘o
corf#t r udbe Blefh\gg ioh ﬁlla%lé& Vg‘%iné CPBRTE IS D JJ]%Srt (léd;tB)P Toide @ visible
40.1igh SREMRE vRlvelBig®s elat Bish@ibartiidlly legual arthaahdek enshotoptveresponse
nmet hod conprising the steps of: providing a contact

| erf8™¢hat approxi mates a shape of an eye; placing the

Confzact TheRsiRA of ASNEMES wheRin8hd dit-btlies i€lbdjeaéd Bnhektess of:
light ray exiting the contact |ens; and,adhust%%% %ge hotoni
cont act ntiyigg atcrpectlers Vifiblg lighhijansmispion CREAG Oy @ puotopie
| e ' i itihOthd c¥htSdd Mns Bxd SibstdRiaWPequal areas
A oo%}f‘ 8%&?%{;%@6 bl Y visPR Rt BkitihPthd WPeq
PCTUnde20@RicpRrzsponseA4rveThe met hod of cl ai m 40, wherein

the step of adjusting the contact |lens so that the

light ray exits the contact |ens substantially

parallel to the visual axis conprises the steps of.
adjusting a slope of the contact lens; or adjusting a

t hi ckness of the contact lens. 42. The nethod of claim

40, wherein the contact lens is adjusted to provide a
visible light spectrum wavel ength that has

substanti ally equal areas under a photopic response

curve. 43. The nmethod of claim40, wherein the contact

lens is adjusted by the steps of: mnultiplying a

contact lens visible light transm ssion characteristic

by a photopic eye response so that the visible Iight
exiting the contact |ens has substantially equal areas
under a photopi c response curve. 20
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