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BACKGROUND
[0003] Myopia, or near-sightedness, affects a substantial proportion of the world's
population, especially in some Asian countries. Myopia is typically associated with an abnormal
elongation of a person's eye-ball. The elongated eye-ball results in the retina being located out of
the "normal" focal plane such that distant objects are focused in front of the retina rather than on
the plane of the retina. The enlarged elongated eye-ball associated with more severe myopia can
also be associated with retinal detachment, glaucomatous damage and degenerative myopic
retinopathy.
[0004] Efforts for reducing the progression of myopia have been attempted and include using
multifocal spectacle or contact lenses, using lenses which affect optical aberrations, reshaping
the cornea, and using pharmacological agents. Some ophthalmic lenses have been described for
reducing progression of myopia that include a vision correction area that provides clear vision at
near and distant viewing distances and a myopic defocus area that provides a defocused image at
near and distant viewing distances. Difficulties associated with some of the proposed attempts at
reducing myopia progression include pharmaceutical side effects, discomfort, compromised

vision, or combinations thereof,
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[0008]  In another aspect, uses of the lenses or lens forming materials are provided. For
example, an aspect of the invention relates to the new use of the present ophthalmic lenses to
reduce accommodative error in a patient capable of ocular accommodation. The patient may be
in need of accommodative error improvement. Another aspect relates to the use of a lens design
in the manufacture of an ophthalmic lens for reducing accommeodative error in a patient capable
of ocular accommodation, as herein described.

[0009]  Aspects of the present invention are also described by the appended claims.

[0010]  Various embodiments of the present invention are described in detail in the detailed
description below. Any feature or combination of features described herein are included within

the scope of the present invention provided that the features included in any such combination
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[0013]  FIG. 3 is a graph illustrating accommodative error as a function of target distance.

DETAILED DESCRIPTION
[0014]  The present methods and uses involve certain ophthalmic lenses and their ability to
reduce accommodative error of eyes of lens wearers compared to the accommodative error
observed without the ophthalmic lenses but fully corrected for distance vision. By practising the
methods and uses disclosed herein, accommodative error is reduced and the accuracy of
accommodation is improved. The change in accommodative error may be observed by an
optician, such as an optometrist or an ophthalmologist, or may be observed by a machine
configured to measure accommodative error, record accommodative error, analyze
accommodative error data, or combinations thereof. In addition, the accuracy of accommodation
may be observed by the patient or lens wearer by improved vision performance, visual acuity, or
other quantifiable measure of vision improvement.
[0015] In reference to the present disclosure, an ophthalmic lens refers to a lens that is placed
in proximity to a patient's eyes to provide improved vision performance to the patient. For
example, an ophthalmic lens can be a contact lens that is placed on the cornea of an eye, an
intraocular lens that is placed in an eye, a corneal onlay lens that is placed between a corneal
epithelium and corneal stroma of an eye, a corneal inlay lens that is placed in the corneal stroma

of an eye, or a spectacle lens that is provided in a frame to be held in front of an eye. The
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accommodative error of zero. Similarly, a patient with an accommodative lag has a negative

accommodative error, and a patient with an accommodative lead has a positive accommodative
error. The extent of the accommodative error is commonly measured in diopters.

[0018]  The methods and uses of the ophthalmic lenses described herein are effective in
reducing accommodative error in a human patient that is capable of ocular accommodation.
Thus, the present methods and uses are particularly beneficial for non-presbyopic patients since
presbyopic patients or presbyopes have diminished or no ability to accommodate. Presbyopia is
most frequently diagnosed in people who are about forty years old or older. Thus, the present
methods and uses are especially beneficial for patients less than forty years old. In certain
embodiments, the methods and uses are useful in young adults, children, or both. For example,
the present methods and uses are effective in reducing accommodative error or improving
accommodative accuracy in patients less than twenty-five years old.

[0019]  To measure accommodative error, conventional equipment and methods may be used
as understood by persons of ordinary skill in the art. For example, a retinoscope or a
refractometer can be used to measure accommodative responses at different distances, such as at

near, intermediate, or far target distances, as described herein. An example of a retinoscope that
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di st derses fromelohildva & ilalesonfprovide didistaace nisichwgionas providealdarvisidioat fithe

ACU\/gE bi focal contact |lens to Provi de. n(iugh_di st ance_vi si on
cor r SESRS- AR BERYHAS HEeaTViTonegion dn Bro v qlear vision sqenrdisiancesaThus the

and C L . _ S
i | S0 REIPILIE pOAGI R RAAock! SBlot BT BRAM o MR Gy RECHRRAE
opht megiomscof] thekeas (ireavdistancei visiomregioms end near vison mgicnkit THeeACUNAIE bifecal
optical wer. and J s _st.ructured to provide clear, vision at both near
aF st Shel PR AR & Prydipie ofie 50 Bt acrurgbiiaie Sone Baving
the dimhaieicsT 200k, 68d fiPOWRImAIngtiar MAihahdE &néﬁﬂﬁr&lﬁdiﬂg%{r | 4861 &8nce

visual acuity at both near distances and far distances. IS I's due

at | @ere The peasrofthe differentizanes Avetimpogantdar e B ¥ PiEchifiwal @mtast lens to

' ' t opht hal mi bl e, t f.figientl
D o RS ileh ARy PEES AR GRS G b TR 5B SelpyBihk Pl e
t ar gdistanitks, A6dito frovide@nblig deay visioRrtoReedr ﬂaﬁiug,h FRI RSP BhiRR WHI Jié\?inﬁ

S

lens. It _is predicted that using | enses with distance vision regio
of an&#eliftancesi ze would require the patient to use the near vision

e NG o e SR el o R Rofis s Pl VRIS oo R B8 s

distance optical power and is structured to provide clear vision at both near distances and far

distances. In other words, the patients use only the distance optical power of the ophthalmic lens
to provide clear visual acuity at both near distances and far distances. This is due at least in part
to the fact that the non-presbyopic patients provided with the present ophthalmic lenses are able
to sufficiently accommodate during near viewing and so they can effectively view near targets
without having their vision negatively compromised by the lens. It is predicted that using lenses

with distance vision regions of a smaller size would require the patient to use the near vision



[ 0027] The present ophthal mc | enses al so conprise a myopi c defocus
regi on(s)woa91¢128468d above. The nyopi ¢ def ocus regi on haCEUS2010/033381
refractive power that is different than the refractive power of the
Vi Si QRoieRE bELHIOR I8 Qh ad ' QM|

(51 2 o2} BEELHAR 28, A o R AVOE HEAPURALE S o S SffbetRr
def oalisteices.mage to the patient, while, when viewing at near view ng

di st ang at far view ng distances, the patient is sinultaneously
prov ﬁﬂ@ﬁ'ﬁw t fhg Péﬂé?nt\ﬂpilﬁm{ﬂwe&%aw SPIBRritecH myenis dafocuyregion(Phas stated

t he rggi ' ' e%?&d I : inn, iC
def ocaﬁgbgg? %\ér glg}?@h?%ggp %f: sed 1 &%gﬁﬁgc#éggfﬁﬁﬁ?%ﬁ &g?ﬂﬁ éirg{hr% e?%cgﬂsy
an oppuweabfithe visiors corfd¢utionyegion. Ted mguisic dafoctieregivnles stngudaret ¢siliel, shaped, or
positiv ig hat, t he def ocused i gfeo created by the ophthalmc |ens
s | sizedand shaner) Brprovide RanyapGally defocusrd 1EIAge t9be PaKFTEWRilR When viewing
opht S ) . . .

dof on o A FRE Aty Al \AEding Werhitel ¢ baenb B Wik Rcbily XSRS
of t heitlvelsarovision by ¢iat vision ceryeaiion régivn ekatrinlthe reigfont wich distsdite oftidahpower.
Vi Si ﬁ@ rrecti on%}éegj on is, adg ut -10 diopters, .the refractive power
of t 0?Cﬁaopi S FEFbR Ny RYPBIS detiruselers dr @ defgoused impgctosmed goifent of the
di opt.gg i el L:

about o i R haladl R °Lf oG defolup kbl gt to be pGfile il ac e
di optdefecpsat imsige gtea@ddiydpe eplsthalitie leneis lacated anterdoreto tlef retih@ of/ihe e upon
correct.i og1 reg' 0 Jof1 t he $resent ophthal m c | enses can be from about
0 di (ﬁﬂ“éli‘ 8 IS @Y ers, and the refractive power of the
nyopi[gozgf ocYhe kefradh ' i ' n{pﬁ@a t tq! ME
povver[ 02%’1:[ he v?si on g%%?‘g%rﬂfg% @Zg?lggéﬁ%ﬁiﬁ?g‘n\r&gc |v£lyr£{5)§%\/\/g$3 g%)t?%t e he
ny opirefrapsive pawer efjihe vistemedresctien sginmg dor eraraply, i fhe mive € theayiziomt )

h h f . of, the Visi ' i pn. The.
r of r SoREiss BN i QiR AR iBprets Trer @ @RS PuiaPd ey icaion oan be
di optaBbut -2 dlopteRPAIRIUS -8 BlopRrN BT Bioptedn aBbut -Slughbd | 40 15YdioSteRCEbout

the patient provided with the present ophthal mc I'ens or |enses uses
t he dft sipserecabentidghopietsi ahout o2 diepters, abautyl dioptessor st Oatioptérst Thees,
t he ' [ i ed t he patient .t rovi de cl ear
i o1 QR ENBENARE R arfoli ol or e bidfe BLh Rt Bl B ont

comebeiutal digpRiso |aBbtht€‘—lOch?€@b, 280 e frattBRIRWer aNtheindpiagefoéddSs about 2
nyopi ¢ defocus region is effective in_providing a defocused inage to

é he [éRRteriess prgativeteasibe yefogtive paver ebthe viriggecoatection regimwar Therefractive
t
rhat PRAREE THIRLIEORLL AR, bERSEReAT. Byt o dunfjThatHs

Vi ewirefgadtive paweesf thadisidn doarectivremighg. ditetrefietive pbaer 6xBRlyOpic deocus

nyopi c .def ocus of the eye at a near view ng distance differs fromthe
my opiTei0R FULRRA BegaLive dioDtaprFere diopters) 26 8 postivesgioptsr-08inEranilywineg the

di st J : l tQ .

ac conaet YR e KB e s bich g3 el 10 BB O Blopls b e

of celdarlglat ngewpnd fatefistancss,ahe mybpic deforus regioh is hengsed by tiedsatlenttd provide
di opters,. and .t he dﬁati ent' s eye ha@ﬁan accomodat j ve | ag of about

- 0. 75T Yistoma negr digances {iReAntrart QWA OFA ViFigR pore oferurrscially availahle

Vi ew i I : . 1.

cent PaPoAShARAGS) BROedd domy L AR LR e BNy
0. 75 défoopsedrimagSianthl patignt strindtdnemely with acbeamimaetHt bothl iwaclamt fas distantés.

t he f atient. can effect the level .0 pi c defocus
expeltiifled Sbe prhpalmiclinsrs i BroYRBYRie dF%Pl%ﬁ%@waﬁgesdﬁ% myRpigglefocus of
the eye to be different at near viewing distances and at far viewing distances. For example, the

myopic defocus of the eye at a near viewing distance differs from the myopic defocus at a far



[ 0031] When t he present ophthal mc | enses described herein are
provi ded WO 2010/EsSwear er or patient who is capabl e of aIVER2010/033381
accommodati on, a reduced accomodative error of the patient is

oot 1 eVipwiob et By AR B GiopfREin s isF B 57 s Bobiefactimiffative error of
acCONHPatdny’s e9é." Pér éxﬁm'[phreé SORP bR eonthd SryRpRAIBIEGA LY xfar%\ﬁh% Qfstance

the patient obServed w ut the ophthalmc’l ens but fully corrected
for dbsbauidd divptersnand the patiant’s eyeihas amrscomimedatedueg pbHabaun-0.75 diopters at

dat i . be i ' to. th dat i
o ¢ HEas drenfie Sl poRbicderits SO R viihes distadfn BRERH T80 ¥ hout
a_ Ny QifGrefl6d RGWEer @iceRtra Heh opRIMITbis A0ndhr B8A At Mt $leWinZASBncds QAT D5
vi sion correction region, the nyopic defocus region, or both, can

conprdieptensr Simianly ¢he ewvelgifaccamymedativalléad ppésenioin thoeys ofta paltient’ can effect the .
plurglity.of sub:regions or zones, as described herein. [ 0033] Thus,

P drv e SaBiedie Dt SRt ean o et IOH MBI RS o MRS GraPeta; es
to theoese ofwhdAanOpRELRIoBhthalnSb ferdEsddst iR Iﬁ?@x‘{%{et ugﬁa%fogaalﬂls wearer or

acconmodat i ve error in a patient. The I nventi on, ,
r el atmtientovidnis capable6f ecuborcemnmbdaimnhavddugedaceomimmdati or eremtaf dire patient is

Lo orihseed BaOL R ool R IS oo ted Gty otk Beliencs Sydye B wdE Fbion
| NV edol@Bt SR NTHRE e HARMSh A8 niRoddeive Bt RH chrfiparisBH Y IR hBGARBIRAR S

error in a patient, conprising a step of providing an ophthalmc |ens
as dexfdbs pragntdhsened writhout the @phibdinuie dena bubfullydatrected fmrdistarok viien. In
pat i esnt ei S otbshert gd &/@ﬁn theccglggrit gatl.m' c_lens s disposed reHBat ive to
the PAMCSHPALOnEyRe FFUSHER s ORI YT TR RPN 1B SIPRAEPY S Thhe

ac COrggBskamod &R drfdir o8 thel paBieMabs@Rtd MG Qskite WsioRphitalific ARt dNt &

l ens but fully corrected for distance vision. The eye to which the
ef f edR¥opi¢ defheusgsgionandicempesisg anearcasiparent- can be ful ly corrected

for dj nce-J Sj ' sgcond Le ot her. tha he opht hal m c
| ens I0FZ" 07 bt Slsoh et o afbun B bl ot hioh dR Rolt Saf el
spectifglhde, lconsist esseiifllyes® bf c@Bizt 8£4 pluedlity oB§idLiREIonk ¥PLoIRE, ds@BSoribed
even mat hematically. Such a method can conprise providing a contact

| ens hefrin ng a vision correction region and a nyopi ¢ defocus region,

pat | Q1S oBREh i DRARIGDod a2 RS AR REBRI] S BaBh M P usent

pat i ah¢ ophthylmi¢ Rnpdescritied abck adradiacs abmdibdativPék@dn b@atib|. The invention,
acconnodative error &fS t he patient observed w thout the contact |ens
but fthgs, in past relateaty theusepLe eentect Jans haying a[viarsgorrrstipr srgien @l 4 myopic

ac CORRAAL kefort bE AEschiBRl haEhUAGeAud-SGhidRatvE ARE HITREALE Ve | ag,

[0034]  An aspect of the present invention can be understood to be a method for reducing

accommodative error in a patient, comprising a step of providing an ophthalmic lens as described
above, wherein a reduced accommodative error of the patient is observed when the ophthalmic
lens is disposed relative to the patient's eye to provide vision correction compared to the
accommodative error of the patient observed without the ophthalmic lens but fully corrected for
distance vision. The eye to which the effects of the ophthalmic lens are compared can be fully
corrected for distance vision by using a second lens other than the ophthalmic lens that provides
the reduction in accommodative error, such as a spectacle lens, a different contact lens, another

type of lens, or even mathematically. Such a method can comprise providing a contact lens



a reduction in accommodative | ead, or both. For exanple, if a patient
exhi bi /s8I0 200¢e65dat i ve | ag of about -1.5 diopters, wPOT/S2810/033381
present | enses, the accommobdative |ag can be | ess negative or nore
positive than about -1.5 diopters. For exanple, the accommpdative |ag
can bRAVIEREsgncrgRstion rsgign apd amyopis defoqus degipn.@s described heriety weersin a
-0.7 1 - ' , . ke |f,the accomrodatiyv

er' or Gy R EnmoSaivetridb Pl ol st Ot oo iFpen b BT ERTEHRIET ¢ e

accomehtiat to/the atiart's efe tdygropide ivisidn dvatectiee oripdré et thE a@lomrh6Rki€8 error of
[0036]FIG, 1 jllustrates an exanple of an ophthalmc lens in

accortggpaiienhrbssryadevitheus thercontaglens bt fully, cemgcsedaton fistaace vision.

opht $1C | i . . a vision . .

corr QORS¢ I8 il ARCOEtal ¥ Hiror KR iR nSqditn fo Msdlhfoguive g
cor r ectetiostiondgacconiodative idud, on/lanh.cFoedagiple, iRgh@inidkhiliisae an optic
zone 16 of the lens_10. The optic zone 16 is circunscribed by a

non- GSE9EOdaitys lag af ato phe dioptersiwith e pessert lensesnthmacsomarodstive lagtcen be

ft j . ' | 0. 0of. the | 0.1t

can DEIRERE R Mot bt BB EhRIR 3 FR65, FR0SGEINE 1l AGanRREat Y e oan

consitstredukd drop W 8lioplerfo L antioptrs] o 0 LoprLUSTRIAL0S dlortes! 4l the
n

circular zone. [0037]In the lens 10 illustrated i |G 1, the vision
cor r di€; dhthe ggeapmedativgepior wilh the presant Jansesyp absepvedas bgabewt Gdigpters, the
her ei Al i t] ower. Central zone 22
i's ceajral%%lf@ghé c?ut t%ga% t g%%agklééslﬁg) S%Btokgé%tgéri\)‘s 10. Central zone 22
i s i |[DO3A]r at EHG.akillveiratgs @i exaumpde ofan ephitisil @i lesd inyaccardgndeavith fﬁhﬁaresent

centr,al zone of ,the contact |ens_can have a diameter greater than 2.0

mm RPN RS Srmple theephthalmiclans bbisagenisst lgas. o Fhg lsay 1§ pas a vision
meas Wl aski [ |yi : t k i

peri Lnbg?g%(glolu%%%)grl?@ dgfﬂfo%@%%ﬁ?ﬁr&ar%ﬁgg 22 ' ggw ?ir%'io} %\%rgkg?ﬁe%%gﬁlo na d the
f r ontmydpandefoens regionl1é deting arcopticearme 15hd timdntsbd. Tlenspticasene 061y | se a

central zon havi ng .a di st ance optijcal. power d a dianeter of

| eastlEUEs eﬁ%;{@ srtuiel b e@gﬁor@&%ﬁl Bexas Yoo i pufve persmeigy ofgge
a di FpliBend P8 iocperiphef editdone 20 dFRIAEnLI0, At c&?@éépg&(fiatmoﬂh%. 1 that
contact |ens can conprise a central zone 22 having I stance optica

powe theppticzoni 4 fepmprisés arrcohsists of 8 pRurality of benceninicaings krasmseaibing a central
corrprci.rseI a c():entral zone 22 having a distance optical power and a

di anet e 2%t er than 4.0 nm WD 20101129465PCT/ US2010/ 033381

[ 0034003 | ensthé Qerisl 10URGStRRIANIFIGH Ghe FisloAtot@BRIT 128i0AN 230RPrREs £ Qiheral
26 circunscribing the central circular zone 22. The annul ar "zone 26

can Feng2%oAs descried hergine cenirfal zone 22chasadistarng ipticl povier. Epptdzena?? i

si ngl i i WM tql i ASLr unent.s,. it. can, bhe a.zane
el EBERe LpiE il SR 162l0. | Ol TR el 3 et bl
appeair sutstanfiallg circulht r'EHel dedtralfzosie Bf theRBftact 18ndda@ hate a RencldPiéaaér tRADE
26 conprises or_includes, consists essentially of, or consists of a

pl ur 29 mp. oFhediameter of thgiceytral zean g2 eersbidatermigedigamemering asttaightline

! eng e L UBIERbs 08 oBRL Bl R b ACRe 07 % Vs,

considimenst@amb frohiaplhy viet, ofahe camsdt $ér8. The dorthdtIénsan CbRbrigdN entBYUEhedD
ring. 26a, adjacent ta and circunscribi nglgt he circular central zone

22, ReVBERLdstaae,prifalingwer and ¢ diameter o8 at lsast 21 30Rm. abheiontast lens G, 1
conpr,j . q (o) t nt r.al (Ci I zone
SO kB2 A 20540, BLESBSII IR SEPAGR o 25 g

concdiercontat lgnsa¢anaogadiss akerittdl gsndBhhaviigba ddtadc@Gsticabpow&amt adign&kr
the s b-llrei n%s such as sub-ring 26a, being a portion of the myopic
def 0Ot keagisohmimy Thegpniact leas sqn ¢ntaprise aqsatralaone P faving aclistanse optical

sub- 08, 20P, gRg] it 4.0 the vision correction region 12. For
t he Surplc.)sesao tcﬁ%ggeragég&dfnﬂ?sc ‘osure, a sub-ring is a portion of
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WO 2010/ 129465PCT/ U52010/ 033381 the central circular zone 32 is a
portion oVORRW/I4Hi ¢ def ocus region, the first annul ar POIVES281/033381
conprises a transition region, and the second annul ar zone is a

P! 2 SI 1 o ! . pptaliind
5o R0 | B e OMERARELFI0. | BB mpB SIS oS A sl he
an opdentralzairelad@oss 22.hEhd atiml QonelPecbd £2000 D€ a 3ol Srenbitit Fosver Bt

by a non-optical peripheral zone 40 which extends from an outer )
per i Bl aRFearsAS agHgle g Maden yiewsd yieontisAldnsirumeny® of #ran be agpne having

| ens . ' in F the visiO .
corr e@?ﬁug [rleorrgggﬁhg;r% é:og‘%ﬁgr ﬁggs@% ﬂt‘:éeinnﬁ%l} %rgegznde%:?ﬁér?ps ﬁ%‘@sacflflﬁag%' ﬂfgﬁn«? TTHes:
cent rlalFIGo beth anindar 2ond 26 tcampeiseiriitdides 3ukists @estntially 60 BEcRRistsof a
centered, about the optical axis of the lens 30. Central zone 32 is

i 11 ustivsglivelrongrntrically; aranged subrnngs2ép.caf: and 36cc i Thxgl i a contaqt frns

pres . | f t.len have. a
G et 2y0Ed BERE prés RIS no*QRReOlnd iy SRR m§BTe BERCIEIE et
be debatpriseseat inyludesa sonsistgesaerstiatlgiofr consits b fith® Bnduler k) ick¥s fingtd6a,
t o opposi nq peripeter boundarj eﬁ of the central zone 32 in a_.
t wo- cHUPGAR B @AR CFPUSARCTIBing: fhe Plgilancentval 2088 2ac Alteawvelyivs inaditien, &l ens
can ' r:aler&0 . ' | ' r,..and
i arrare s & EORIA F1°T Sord Gt Ain ek 38R Bre B8 el Mol
zone 8¢ B2eindgheantivddraegien opmprisds apdwalityasfanauldi eoneestricaly @tangedsib-
2.5 M 'Ege cont a | ens can conprise a central zone 32 having a

I st a > &, t
di st JHES fn%ﬁg i ot 1873 OB G RSHBTINGS, SHeh 2SCHbrIIng Hanhing h poRiomofthe
| ens ; ' n | ' anb : .

RPhi€ Q¥BE ISR Bn A9 4Bt 1&RNEheIA tf%ﬁéiyl‘x?nﬁ,eﬂcgﬁ;ag @gtg n@gpb&adeufgg%\ﬁﬁmn

and a diraneter greater than 4.0 mm ustra
FI G o theavisionprreetwnaegiond 2. onthegurposes afithSgresént diseksuieha mgh-tihgis a

tral..ci | ar. 32. 1n. Fl the first I J ' 34
conprREid §ibs HsichSereroneRiondl? o diy whiorioRERees gtasoi it 3 P hes
Zone r3@aciie poABPMHabR siiBar(kgl, WHEP OB r vRthik 695 %ésii\égg) &Jt“tﬁee §%1I‘E€£k?the

annul ar region 36 conprises the nmyopic defocus re
annulrefraqtivg ipowesdf tha visiumgsriestiomregignleori the rafimntve pawerfaf tim miepiv defoous

corregt.i reqi L nngr_ perjqyeter.of the appul ar .regi on, 34
the. ioBBR 3SRty b Eic-oh BRI T B iRt nibvans SFS oRictlihaogion of e
r egi Gilyopdc déPodiisl ragiot 1 4\MTHE Lidnkier T ild @iticGloh€ 16 & typRARy 59 HABR1LSE For
the myopi ¢ defocus region and the second annul ar "regi on 36 conpri ses

t he #Xampls, thedianeteionf the gptimzoneisan be pqut 8rihmimar Thesyidgnofhe aanular region

; ; bl H . ; . h
oo SAaf BAE i ferkA TRt S o o R RBes o P Bt s il
regi aivided bihewe UF@rexpmpleriftthe optic Zdne diamnswdrds 810agin0 BnBthe cAukel] izbad @latnéter
t he Qeglt r al ﬁ_*ier C,H| ar Lﬁggne 2 can be_ aspheric across its dianeter,

and/ & 3-Omamy iregioR ir?-d e Phewidth ofpashsubring csavyarydby

201075 3BE s RSB (AP BT dos apP B RES B MRt A o Bl omeipone.
met h§@03%3n bEIGTX illustrates 4 furiheperattiphgofun ephcimimbdans Meicesrdatcetwist thes

| ess than +1.5 digpters and is greater than -1.5 diopters when the
pat i é’msemsmwwngfﬁnﬁ Sragule.dhe pplpbalmiclens ddisey canfaghleps The lens 30 has a

central circular zone 32, a first annular zone 34, and a second annular zone 36. The lens 30 has a

vision correction region and a myopic defocus region, with a transition region between the vision
correction region and the myopic defocus region. As an example, the central circular zone 32 is a
portion of the vision correction region, the first annular zone 34 comprises a transition region,

and the second annular zone is a portion of the myopic defocus region. In an alternate example, -
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[0043] I n the present invention, the nethod can be effective in
provi di ngverroeeksmiodat i ve error that is |ess than +1.5 pdiTaszend3zasd
Is greater than -1.5 diopters when the patient is view ng a target

di stapce from 60 cm taq.about 400 .cm [0Q4 n the, present invention
the VS Per SrPilat Fask 275 f e oot IR YSPIE AHPes ToeioRe e Lt apower msr3d
COr I egdnhptibe’ R eralditib® Agich, GhPRREGNY IadH@br Afidiil ¥ Poﬁfaﬁ o e UiSh QBrrection
correction region provides clear visual acuity to the patient at a
t ar getegivins Uhereentiabeiscudaraaone 82,che figsh dnnlar zopo B4 end dfececendrangiilanzone 36

provi opi.c defocus,at t me tine that fhe patiept sees a

Pl oo e P RS 250 S 0fEE o AP FREPuic e o chiinGRbrA DY apemorordual
acui tperiphefay Boried WhidR eRieHlNP it gl iaawﬁp

acui tl‘;/é fpggt, such as by Ssi ng&g%tog%ég?%mlgtgﬁ?g@%%}%g?&%ll%r%t e heral

pur poislgs zone ¢hphthdilens|3®sur e, cl ear visual acuity can nmean that a |ens
wear S a,vi,si,on re from.about 20/40 to ahout 20/10 when

wear (Togfaghe " pY LEORS REMbSeas E‘r@gs e 8h YRR EorrepREFElof Compriget a central

di st a/peS2. Wides@thed Herhi Rbntdl] $hAGTEhAS 2 AN BpticRshRierN CRIYaI%ont B8 is
present nethods, the providing may conprise providing the lens to a

| ens agntered ahombthe optiealiadisrad the lenn30.t Gendral opna 32 mnllusinated aa deimg circular or
opt onet i st .pr .opht hal | 0gi s rqviding.the | e to the patient, or -
o bRt Bisi @B R e SRt iellod s Gwalicone 2A st coplaetiehe porcavs a

| ens dimnekagicutee thaR 20Vingh. TohOdihkbR} 6F e CERSA Sohd3) @ﬂlsoeoﬁe%érﬁﬁm_tt@{ S,
such as lens retailers, who may then provide the | enses to opti Ci ans

or pdneasHIEg a vheight linechrough theopticeais 4eto dppesingperimeter bamdaries of the

manuf r . . di st ributar  providi opht hal m ¢, | enses.to
opt i e 2t 32 e TR P D B0 % et B, She SRyt 4o cam
| ens ednipeispatcertid] Son@B2Ihavisg & ditdnbgoptital pedrérentis Ganberot A 1MBES 31HE.
| enses. [0046] I n the present invention, the providing step can

corp rihgecoptact leas crneconesies deneal gone Pahaving s distanco aptical powernnd\d diamgter
the qpif Pl ¢ uln?.”?hé orftikt 2 il %nﬁr?setahc%hg%ﬁfoﬁug @% %%@gﬁoés@g optica]

exam ner observes e accommo Ive error

t he gpiwtehahdrh didngner ofias ag B mm. The @htReRhs titcdpdRnl cenitrlBne 3P Baving
nmet hods can congri se an agditional step of neasuring the

accorfitfarsaRpical RS end p digmatsreieates thynd. O neasuring can be

per OB, D AR i PO O el R80L ©

desc rdifoenis¢nbing thepentaldinglapaomedi2ath FIGh, the fisst dimdarstgipn G4RomrisdsHn

FZﬁg%ﬁ%Acyﬁa%];iti%B ?c\e/gligxll. rwhérg %heI (Sa?lﬁa c?rc%lalr ggge 2I c?atnrclolrolijl}ri%g ’thep\;igi\(;lll gé)r?gct%n
region and the second annular region 36 comprises the myopic defocus region, the first annular
region 34 can comprise an aspheric transition from the vision correction region on the inner
perimeter of the annular region 34 to the myopic defocus region on the outer perimeter of the
annular region 34. Similarly, where the central circular zone 32 comprises the myopic defocus
region and the second annular region 36 comprises the vision correction region, the first annular
region 34 can comprise an aspheric transition from the myopic defocus region on the inner
perimeter of the annular region 34 to the vision correction region on the outer perimeter of the
annular region 34. Additionally, the central circular zone 32 can be aspheric across its diameter,

and/or the first annular region can be aspheric, and/or the second annular region can be aspheric,

or any combinations thereof.
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WO 2010/ 129465PCT/ U52010/ 033381 to an optician, including to an
opt onet r i WO 2000/pp#Shal nol ogi st, providing the |lens to t/IRCIpES2081A1I33350r
any conbi nations thereof In still further nmethods, such as the

th Nt ] h i di tep. i st, of

oy ovs o4zl | 6 SEGA e BRE HARIned iy BE ShVER S SRiiEdh egogpiodative

opt i Céredt thatris legslitiag +d(5 dipperRindiis breafer BRAAL N3IdRIGY When RS Si¥ief iﬁ YidWlfg a
e

|l ens to the patient, or conbinations thereof [0048]In any of t
pr esetdechistavga no greatesthani 6% oy st ep may conprise providing first and

secon se | e n t dLenses, the.providin an
corrpr&’ é’gﬂ;rofﬁl i g ‘°‘a¢§1\P ﬁlrv gﬁ%o@%ﬁ&é‘ﬁ%%@& %*GCBV%WWPH 108 41 3°5p ative
and aersqrabatds Rexthah Hl ediepters A4k rEher R SED Widpdts Mhkn HRITHERNAS QMRS a
in the present nethods can be soft contact |enses, that i's, they are

cont a@tget distanse frapy 6tem do abqut dQ9pmi i ty to substantially conformto

the s of . S .er whe |l aced on the |ens arer's
cyo. 088 O 18Il nfen S pEIRH PERGR 5T R i ER st R
Typi cpower fosafriecting thrqiatibfizskisame &isual ikt hndahésisiidoaestion eiact

| enses, as conpared tq rigid gas perneable contact |enses. As used

her ei fovidenglearogeial aghtyde ihe patient aifadprget distangsdessrthan 60 cranand thamyepic

t he ek . . ' ter in an.equilibriumstate. In
e Sl PRSI SR o S B M L 8 3 Ry
pol ynatithetarget distante.t Aatsddsheieinecledr visual dcuitp E@?ﬁi@ﬂﬂﬁﬂ&bﬂﬂn@&ﬁjﬂﬁﬂ 8pfician
or a hydrogel lens can be a polyneric material that includes a _
si | | IREEER YRl AEUBO o fshtas DVRse & standaiddetterahanty Bpohe Pumesesefithis

| ens ' f Lat | t i nel
ydr oy g e AP R oA Sk £ ehs R ORfor 0B SRR 20140 10
cont aabout 201§0 whice micaling thegiresdet comtaet leabes dad whag vidwing GrltagendstalRes, such

Adopt ed Nanes. (USANs) - etafilcon A nelfilcon A ocufilcon A
ocuf iarscf‘otﬁrgigFalﬁtt(?HW& % ocufilcon D, and omafilcon A. In addition,

t he nt e nq.%:gu . t

base gﬁﬂl eng@%)f‘?rﬁﬁtlhg? fhgﬁlg t g?&égigﬁ(?ﬁgigkyc ry?rﬁ)#g{a ﬁ@@?%p% Iflg\}&)a
al ondeny distnibutemdigiraeitingra ans to adEigicias] duch as en optotratrist dgophthaingedgist,
contact_..enses. ar requently refercred to as silicone hydrogel

cont EPVHERIBE 1T o e G ook FambUBRORSHEReT. Thrietenh thods 6o b

pol y rdfdcrealk 8 lér@%nhf&cﬂ%bxé%)rb@ﬂ%é&ﬁ{th&'hﬁﬁ:l 1eeRs & ﬂeﬂ%@iﬁ@i iR OEEPas lens

oligoners, or nacroners. Some exanples of silicone g€l cont act
| ens Tetgilais; whe maydherderomige dhe lghses e optinjansios phtirito Wi begprei®ANstethods can be

ool LG  (BAEL D (o o B ind o G el
senofTHeanethéds dA0RirEbRd pf S5tRMnsGROVARE thelBARS t&?éﬁie‘ﬂ%, ﬁﬁ}PinBQﬁéfﬁ%rth@ ed
n

reaction product of a polynerizable conpositio at conprises One or
nor e AHiERtS pRIPWIO Ymaphsrlensesne or nore hydr ophobi ¢ nononers, one or

rzrg &8 /[ﬁg{ﬂgg g@rﬁ%%%%%%@/ 18\9&‘@@%9&% rp?dvu%lnlg gl%}q%gl% t:oncﬁr)risrer:ao(% "Bl es, ’cons\llé;?
essentially of, or consist of providing the ophthalmic lens to an optician so that the optician or
eye examiner observes the accommodative error of the patient’s eye with the ophthalmic lens
disposed on, in or near the patient’s eye. The methods can comprise an additional step of
measuring the accommodative error of the patient’s eye. The measuring can be performed by an
optician, a person working with or for the optician, or by a machine.
[0047]  In further methods, such as the methods described in the preceding paragraph, the

providing step can consist essentially of providing the lens to a lens distributor, providing a lens
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one or nore polyners, or any conbinations thereof. In addition, the
pol ymer i 2802e138488si t i ons used to nake the present | enPEI/GRAY10/033381
I ncl ude crosslinking agents, free radical initiators, tinting agents,

and/ ofy dd\oiRER! Ql%fuﬁmgat'a%tc%ﬁnﬁétﬁ&or-ggﬁthgl %Igt 5k dngg?@l%ﬂ‘&{ sth fl{kspeaﬁent

may conprise or incl nsi st essenti a ONS
of ther m@gdnmuglonmﬂtemnf [restdl fmtharmaﬂheds dectt asftheﬂmeﬁy)dﬁ hethe/pAfsediapge
above. ol?e emo}dé?rrﬁ?nt t he nt Iens s. are nade from omafi | con

Al nPfo‘ aPh. ANE B P F3HEC JRroYigdiedhe lenetad jons distritwiers prgaiding a
cont aghs {CASEicHnS inERdend airP(%Bt&ﬁ%%i hﬁiaﬂﬁol% 15{ ?é;ﬁdlﬁ% tl{]eolgr?sll]omg patient,

present contact | énses C nol de ont act e
spi n- gammbindtibad thereafast ol ded cont act Ienses or | at hed cont act

| ense $]te n be reC| at ed t&sat t hes, es of contact | enses can
nave PPk, ot 2Bk gEIRE FcseBipoipads fieabyiding SToPIRRY SRIMBTISFEYPding irst and
manuf @ebad Rnsdd. Gffdn tﬁP'léiiﬁé’s &0 E&ﬁﬁ& 140 ﬁbﬂfegﬁr@}ﬁ rmgcpa?l c%ﬁ'&%lmbrokrﬁﬁlz%% first

obtai ned froma contact |ens nol asse con
| ens bmmflsmes,lanrpgomdnngadirstdioandla seaoid tokhdlerses.f orm a contact | ens

can S00RH | a4 B0l e Bl S B S e P,
exanphgs s athe,ﬁme%mameﬁsegm hBRSa REERIIEAR! suBRASEHy Vontd %gnsqh% %398{

can be polis to reduce transition areas or |nprove edge s
pr ovi&ye o) radansewem'@TWhﬁrtpla@dmnhdlm@mﬂqﬂ& exhetl sbﬂ nmisct 1305 2lkd bble to be

| ded
ena RSP REh oreBRREN YIS B sl tantoch Bires i iedared to I drogplsiopipoplenses,
cont agteokfpased by gasqﬁahea\m&ic&ﬁ&ct\r&@éé NG QRd Refe) biH &g&ac% 1(%[ erfers

nore than 24 hours Each contact |ens of the lens parr
dis pci@amOéymmﬁ lgos thathas the alahty ta absorb and retain swatteran an sqlwhbnmnrstzﬁe In the

perso ar ded conpar,is
CndorpisR e Biske S g ¥ Ao i 5 ke ppBmizrE sl thy S of s
| S a dikmetdoniainifg vahporit, dr RAHGHOBcIdeYdan bR dﬁnéﬂ&ﬂa&hﬁﬁﬂﬂqnéiﬂéeéas
worn on the person's eye for at |east one additional tine. can

appr edliGaneontaningiedmponent faan silicensrireschydregel contacterises mwadam y

di ff d
oxt erpiher BT ARk fbhERE o 8L b SRR Bl R (BEM A EB R0 Rl
dai | ﬁmxeﬁtpl@dfdﬂdﬁt@ell\aﬁﬁaotMB &Iateria@lﬁeﬁdafrﬁtdﬂiafsf BB thé Rdbwing US
formu ons used._to nakqwédal I d| s osabl e contact | enses due to t he
econ %I:H%ﬂ&ﬁ d R i geulilsen énpma‘ilwgn Baeqyéileon C,

I I t t.act
! onsceufifton fland osBRARIL | e*@ﬂ oqlc‘he o BB ontat R P A TGP PR
of t Hendes timt mdbmsed dnelenmfmlatleps tHaed:om efyctiyeneyiRicflate (@MY dI&i¥ or in
Cor neal .onl a rneal  WQ 2010/.129465PCT/ U52010/ 033381 inl a
| ens &@mbgRatio t‘Y@Q@ﬁi’Q‘I BQWQ%%C%W@H% EQ&BI Songach kenges e fraguesyly referred to
Spectﬁ%hﬁ:oh@ﬂ?cﬁ%g@lrc@nﬂbtslgﬁi%gdl\/ﬁﬁi sflﬁﬂﬁe gmgéﬁt?@ttleﬁseg e baLepcpéxfl 1As a

further exanple et hod Tor red ucl ng Ive error
pat i epodymerizable lens formulations that include s1loxane monomers, oligomers, or macromers.

Some examples of silicone hydrogel contact lens materials include materials having the
following USANS: acquafilcon A or aquafilcon A, balafilcon A, comfilcon A, enfilcon A,
galyfilcon A, lenefilcon A, lotrafilcon A, lotrafilcon B, and senofilcon A.

[6050] The present contact lenses may be the polymerized reaction product of a
polymerizable composition that comprises one or more hydrophilic monomers, one or more

hydrophobic monomers, one or more silicone-containing monomers, oligomers, or macromers,
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capabl e of ocul ar accommobdati on conprises or includes a step of
provi di ngve 20wassts | ens to be placed on a patient's ey@®Caapblogm3zdsl
ocul ar accommopdation. The contact |ens conprises a vision correction

regio ' f £qi.0n.,. The. vi si.qn _correcti on r.egi on has

e P tuGe By 3% B Hab R R shP o o 3ol 3he B etz cmegapns
t he eysedadthaks tietpresehtlefsksnfayih MU 6083 1BRIng s htS) YrdeTalilSl iRALt RS tinfh
both near and far view ng distances. The vision correction region cgn
conpragsatsaandéen /'Y |abserpens] and the like- nBha prgsent snfheasttant lapsesanay corhpriseor0

mm T, i s eql h [ active. powe ifferent. than.
the raF X RySsCEkaR Ry oF R it s 2k Br BEbIsES BR B heClnee Fanalsidehifed
st r uchythe ISAN pames aisove. I8 bACHaBsHeBY thelRedeREleRfts aR Yhaddirb@ ot ANESDA.
at near and at far view ng distances while the patient is provided

wi t h Jeatgr epborispenss; theeresans leasesaee siieenedrydraggl emtact tensenarp imadd éfoot us

regioQ j V] in one or nore annul ar regions circunscribing the
centra @F&é&ldégﬁglgﬁg.A'The contact lens is effective in causing the

pati goostjo ek prdsettonteORIRA ki BEmokied Bfitact 8RR, shck adliiRicEt mollidd or
t he present invention, the contact |ens can be effectivein causing

t he pustmalded gontsgiilenses, i lathednontrghlenses. [lixsn besppreniated-thatGhese dypesof .
Th d. ffectiye in .causi h
e, SR lepk 15 R A8l IR P RE S I B B AT e,

aboutA tast maldaptontat lens refasttd @ cosieasobidingl fomiaathtdcERAs SR ABembly
[ the patient to exhibit a reduction in

effective i n causi ntg to .

accoré‘?ﬁ'ﬁ%ﬁ o tworcoptagk leps moldsseetionsgn gprfpetarith eagh otheaso formdi enptast lensr
at | e di : ' f ' i n..causing the
pat i anabedoadit PR on, EABHIHLES oiefht cblafiIGBY Ll b RUFRHEY Sy
di optafies forating thasonthclenpt Bor examnplef a beradt léhs Sha hapbenas AOEEd bilatHeaW

of the di.sclosure,herein, it can be appreciated_that aspects of the
eisPed

pr es étPoHh G&hps 1 redyes FansItion 3988 OF URRFOBE cdgstihARgSHP Provadesersater

[005@0hﬁ‘o$'&8mﬁ91‘35??<hn ARhabRES. of the present invention relates to

the use of a lens orl?*n ng material, such as a polynerizable

conpd603%2]on, The ptelsentuwsatact lemsek emsbeldslygnearilensther sxpsidbd olehf Rn&k. AR used

opht hal m r reduci n& accommodative error in a pattiSent capabl e
ng g

c lens f
of oclifdR T rcentagtlsnsdhatipappreyed igedcAdRBoma
and idonfiAtbul Basld A6 Whri NPfourd) eﬁ&ﬂ%ﬁgk%ﬁs bERE 1B plR QU BEL Wb
conprises a vision correction region and a nyopi c defocus regiorr,
wher alisposaide oorgacd hensdi.¢.ca comact lagithat ihraerncomr ®peramt's aye opbynecetand then

corregt t tient'.s distance visual acuity.of t eye and | s

ot r udtPARE. P o BRSPS HOST ot Y Bess iRl e Rk P 7 Rl e Lens
far s eNneghdllishaACa5a p&bsh'd &R, AR tiend9éA64 and RUGH oake FerbGld Qklfby &
power different WO ZO?LO/ 129465PCT/ U52010/ 033381 than the refractive

poverleast onchadditiaiabimeo dt-capthe appreeigtedrthatridily disposablet aontadt tenses can be

2t S SERPIE RS O A SR o oo & sl it and S iatonge
Wi t h coh®ief leWdes] Bor aniphe MRl AL VséEOlhald dafYvRAr oBRERICA vikaF Bshisgd

accommodative error of the patient is observed when the ophthalmc
| ens lensesiptssiferant tham forpalations nedamaladaidy digposablesontactlenses duoto the

obsryRitiio AT iR fotfe R Gbiatfd Rg-Oir bt BB B sposetle oo

Vi si @ontabO@hsel N anot her context, an aspect of the present invention
relates to a_method of manufacturing an ophthalmc |ens for reducing
accortf®®t i vEéhepresenticantactienses are nlagsdiona natientisieye sucictbairthe gestérior suifhee

opht RA B 88 FRER B RGToE e Ry BF e ndlifh R LOnge oo siaed

ocul ar accommodation. The ophthal mc | ens conprises a vision
correction region and a nyopi c defocus region, wherein the vision
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conprises cast nolding a polymnerizable conposition into the shape of
a cont actwpep/128&par ati ng t he cast nol ded contact | ens HOTOS2610/033381
contact |ens nold nenber, contacting the separated cast nvol ded
contact lens with a liquid inspecting th arated cast nol ded,
cont abteyEREs Y ibobiatiéhies AL SRECHI Matetlin B Sied PorBaR foreae disnased
cont datfrdn®bfa paeda@geye. and/ or sterilizing the contact lens in the
packa{g& or any conbi nations thereof. [0059] One net hod of form ng a
cast Hled Aorxfarthen example ageethed fopwesiucitigras¢oramddatiecner i gatiaatrber s
are produced. The first .and second nold nbers are structured.to b
coup BRI SEomlRac o BlogRicn SREEE: PlimctolE: kS ofvEviia eomact 5ns 0B
menbedladed o o petieht'Seyelcaplest sbulR eI mmaddion! TheehidaSeds SRANGRYE
form'qullg sgrfalz:_e whi ch WI§|_| formthe front surface of tﬁe cont actak’g{b?1
| ens.congetireregiva angdladnyienio defores regisac Khe visicneerrestich regidndias aaefiadtive

i ncl udes onv N10/.129465PCT/ US2Q10/ 033381 .lens formn

sort e SRRt The RSb AR A ERE Iy ST B SR 800 i e lbed provilg olear
fi r styigieh ¢ 1R PREENt 2 bth QRMCAM hOvieWilgUHRARRS. Phe VRI0R BHel@Gfiegion can
curvatures on'its concave surface. The surface curvatures are

di nerrompnise acentp eircalar zongihaving achameter groater thgi 810 mnd Bhermpqpic defocus
def ocus. reqi on as,.descri b herein,, A polynerizab coppositiagn is.
or oabaigh S TerBR SEESh R el Bh ielTeBR DanP Ehvhe SRR gprtoction region
non- re@daé strinirdd feptoeide S deksicbed itape to iR Pafigiitviile ViGRRE Rt ndd @nd at far

i ngredi ents can include one or nore hydrophilic nononers, oligoners,

macr onewing distanses ywhile the natientos pravidedhyith dparolision hy tiermision coiréafioneegion.
nmacr r - of .Aore silicone-containi ng MONQNErS,
orT oHEiRyortE dRBLTRE DR 1O By Rled TRES & mbGHEHEF el shCuiestine the pepral

pol yreiculagbbree. CRhigpeatact RAs IseffcoReincacsingihe falient¢o BEHABR af dedodtiRo®@itive
the first nold nmenber. The second nold nenber is placed agai nst the

fi r stlagdsssithan nbhe diqnters.o fyibg pessamtiaventionstherseniaci densiggn pe igfosting in causing

cont S ' e i LtJon located
tnor o pagREcARATE e Rbinkhobb e T A0 G EN0S, FBE AR 1016

| i ghtméthodednybessftertive hrecapsing nisy patizhi to exbibitesi det@imadetivie®#dr &rom about -0.5
pol yngri zed cont act Ariens product. The contact |ens nold assenbly is
GombIERRITE o 80t #115 digpigtse IR prathér.axamslse HiedontrenpFddecetiep iee in causing

oot b fdh LA o LSRN B HRIITEL LASTIER b3 ikl dlbast) "
menmbelioptaih er aideash $ Sdlicmetsadiie kemtactilensde affetive dn vausingathé papisnt to sxhiilsiha

T S5 e el AL RS R s e S o
extr ggessy" t r BAGERGI We BEIbhRS hé’refn?ﬁ%xl?ge b GaHe8 M2 aéeﬂeg{@gggffe 0@%&%’95 ed

contact lens product. Methods can i1 nclude one or nor
i nspeuventign rélatetethe mamdaamrg of pphtbalmic leasesst at e, or both. The

i i i ncl ude | ting for defect i t] ,
qoar 003610 ¢ rane onsSE aniBset bl (i preRemidBicniiog rfis Buhe Nsno baloRa e
|'i quirghteridlSsulR e A@BEnE2abIe ct&i%?bﬁﬂen M theSise b?hﬁe’rﬁ%sig{];?,%%é RaMiBWuRf of

the foregoing description, s I ad'di tional aspects t he present
i nvenniophthalyicensfarireduciop dccomimedsdtive errphim o pHtientvapgble Biotulaf t he

detai |l s descr.i bed..abo an.apply to a ne.or more of the

o bodr ranngaien; HLRABHMATAR 18RS ds dBuilbéa Rius hnd Rigen B midistond et thge
of 1 lyPhMaRSeMnsisB\RdHu R ured BN A BSREedrretioh RidH mﬁly{)fﬂg Gefochy
relates to the use of an ophthalmc lens as an accommodatT ve

er r oregiegjuehenejn dies visientchmection regibn bas ¥ ecfidetive powerdp hotredt Mhecpatients i s

di s d relative.to.t.he pati,ent's. e t o _provi de .vi sion cor.rectjo
'’ b nce it aciy B 0B A & Snl i io aBie HstritioB 1o Hieaaliv 2 b&tha
ac comeRdadl pteviewiny distAAds SindaRé fyBhicldefocas FRBIIA b rBa’ive Powes gilff‘e}éxﬁ n

are conpared to the accommobdati ve error of the patient obServe
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WO 2010/ 129465PCT/ US2010/ 033381 ophthalmc I ens but fully corrected
for distawWoeowvep4s. The ophthal mc | ens used conpri ses PaT/TS2010/038381 a
vi sion correction region and a nmyopi c defocus region, wherein the

Vi Si i i . [V to.correct the

pat 1 el B BRRRR pofid BRHIYRich LSRG obforR s i FtpeSecusy

(i . e. providea desdrapatimdge td tieipadentaridlestiapiag at féae hnd at RF VWi Gik@ates while
vision to the patjent at both near view ng distances and far view ng

di st alfiE patieny Mrpﬁﬁeﬂy? Seatafsipny the gisen ¢raeection emian, wherepbaieaduced
R A e

and is structured e.,” sl zed, shze ( ped,
to prtheipdiera’s syof providé oisicechrictigecdmpdribtothié hedinmbtatioe ¥ireMéiBe Bitient
near Oahr;d at far view ntg di stances while the patient is provided wth

cl earoRFPRES Hithput the ophdiakic dass but fullyiforreged for diyiencagision. of the
pres e@bgz]n Vet LORndRnR% \éh.%gﬁegt githlg gﬁetsgﬁt i ?Igrrl] %%lgtlg%caallpgtrﬁ%d e

reduc comodati ve errar i capa
ac c onmmiefhétaringuntloplithalhis lean fareedutinpdrtbimoastive errof he a Riso Bhgibke dfens
being used is a Sonta | ens. [0062] Anot her aspect of the present

i nverRGUEH apeommadaiion. Jhemethadgomprisesa pigp of fasmingiuleas fravegmaterialiato an

error,d : f : i - Of: u dation and

o oA, O AR R il ORGSR AR
i ncl unphithadmic lenseonmisesa visiom doegtibon @Ribnanthaanycpiclédfocutsesion] Wherein the
wherei.n the vision correction region has a refractive power to

cor r S4HOR frreEiiop aegion has g refactive Fawer e corrret teatipet'sidistance yésuak acyity of

(1. e.the 8y & is SHaRBA t§ gmicfe' &R vivish éhﬁ@gai nfhtGokh héhr &é@?‘d&‘r‘wﬁhgﬁ
vision to the patient at both near viewn distances an ar Vi ew ng
di st aligtences,cand thhmynpiopiefocus fagianshas agefactivapower differant thaa tixometictive

di fferent tﬁ}%n.t.he refracti ve power of tge Vi S| on orre%ion regi on
and {9V PEHE IO posTostia reaionmsbs stucerd toigvides dafacussd iraae toiq o

Vi ewi tleattwiIRAVieRHE sl hedrathd bt RiiviGviAk SiAREASHITY the phitsit Pﬁﬁrb%%d With clear
provided with clear vision by the vision correcti oR region. e
opht hasiem by terdsipe comecivadegion wherein eaedured atconmmodafios irdnof the patient is

i ti.on.| ht ic.l f in,
Feauabrgvad BBeRbE3ER bRk i RiskoeBeRBie Ghabfishf BurRireith visiom ar
ac conBdaidrodnafteddahd asofinRIaG 0TBRE tH@péifeh%bseNgﬁ ANk %’gﬁgﬁﬁ&%

conprises or includes a vision correction region and a nmyopic defocus
regi dens Bk Sl sprregted\fprdistanesoyisient i on regi on has a refractive power

to c t ot ' ; ' visual,acuity .of t e.and is
strud?ifdly (Phethd Fhlyindl BhERR Lt BlerAR0h 1 df REFUTE

pr ovicdenpeisesaastingldiig 4 polyherigatié edthpaittidadhtd the Mapkiof Webstasli 184285 Rting
and far view di stances, and the nyopic defocus region has a

r ef r 48¢ w&mﬁ&%grcoaﬁaﬂr lenshemiarontachlens mpidmember, poniastingithe sapavated et

corr i J i r . i,e. (4 ape oth sized
ona SHoletodrRAt fhs 3t 4 Badily MO i seftrared LAR RrolGlORRfer RES. Baflefe
whi | ehesepatatsgl aast mekled vouetrignsdh atcantaeslensfackage, and/or sterilizing the contact
2010/ 129465P(§|%/g82010/ 033381 and at far view ng distances while the
pat i 7S ndhepaskagse O #x 9prebinations theresd. by the visi on correction

regi he thalds . 0641.Anat her

aspe ?0509 t hgagr es e({r?té\flfkﬁl\?@?{g %%%Stiqlgdgef(gdrysti&? E)ern rgn?‘(pn%S fﬁ%&@?‘ﬁé SQFB?I S%Féjgdi n
t he nmold nzmtherseare fpraduced hThafirst and soond Bold Beubém grextaem@I@ e\ Bupled
error ie&?gn?rﬁ%&aqof a p?ti ent capabl e of ocul ar. acconmodati on and who
has d9BSH¥E & fQptacd feng mold-gasembh hfterfiet meldanenbris 8 Sonbsurfane medd s

a Vi $fheér AHdGFinc Rided £86:RAvERYs ?orﬁylg%%&fagg W&ﬁsw{lﬁ%hﬁ e %\Qﬁ{sﬁ}éﬁgcé e

vision correction region has a re ' VE POWEr to corre

pat i enttast leis t Brececandmeold raanbénis abadkarfyemaitimembed, b ttihi@edes ia- ®nvex
si zed, shaped, both sized and shaped, etc.) to provide clear vision
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[ 0065] Yet anot her aspect of the present invention is an ophthal mc
| ens desiwyo20ur120458 i n t he manufacture of an opht hal m ¢ HoIEs2bow033381
r educi ng accommodative error in an eye of a patient capabl e of ocul ar

acco tlon an ror. The o |enS
0 oo TTEBS Brlyihls SRfoh B0 O pR PR St ot Ehf Shntast s D6 ret e ool
r egi OpembBess %téﬁtfc@@tdﬁh@lu@@ oRObr B6td s‘ﬁﬁ'aé@&ir@&uﬂ%@%n @ts fdaRE rsﬁfffc pq\ﬂ@r
to correct t atient's distance vi sual aCU|ty of e eye an

st r ucsuifagel C‘(lﬂva%lfes ae d@@bnswnacb@mrowde ] Vssl;meﬁbrsﬂuﬂom t@xmrbncha mydpit defocus
rovi de. cl e tJe t at Q near _vi St ances

e oS ercsioRt BPueisb oA BoLuRTF oAl spbmPlioh Rantdace E gl hofides fpactve

ref r aigbiedtent) wed op"ﬁcfrfaﬂy ﬁaﬁ-rééaave idg?ediﬁlfti asdd mefomg Eo&EcJtl ey FHON

correction region and 1s structured e., slzed hape oth si zed
and sinapsdientsesap ipclude Wlmeélydwbﬂm ml@fonmns@&igonmgemhcronhs papolgniers;
whi | €, A . Vi ewn stances and at far view ng di stances
whi | T AR rBeoBRdbig IR Rl EorRBR s e ur BIiHG: Rechmarore Slicone-
COr I egintAfling @ftindmers] 0HgoRBERhsFometsCBSpslgBEQN lcéﬂéaﬁl e

desi gn. [00% 1As ects %f t he resgnt rr%tﬁ " bfi’nd%ﬁﬁéﬁfé}e(}f The

underRAlYBEriEAp %@mqaémw dispesised Ptofibd cmmsueﬁaampf the firgo6df nﬁ-mm_ Fhe

1[0 | en ded i n_ FI

cont asc%? J)lfde%éﬂf;@&%ber 1 ﬁi igﬁsfgg{ ‘HéoF Erngat &6’5@%
descrasbanbly hating ad:%ﬂfaf:t Rhi SHapademe: xﬁﬂﬁh@@ﬂtﬁ%mﬁ?@composmon located
20101129465PCT/ US2010/ 033381 Iens as a central circular zone ﬁaw ng

di st dhewing ptheccontasbleas mofthessemblyds thengkposed tebeat pnlightda pobrmeme the

hyd t

e deftoEeBb AL Cori BRioh 38 S » BotimiT e irlel fong PRAGLRL T HorRG B mold
sub- rassgnil§ds tkasoldedibpseapaeiting thelfilt 410 deboed Meidiierdbers NEhE ﬁﬁl&ﬁ@hz&? ne)
and has a {efractlve power qof -1.00 diopter. The sub-ring

cor r COPERHieRg Progust IBmAInS gttaghed i the firgt C&ﬁh& seeonst meldgmembern andhisghen

G M G Bl roin IR ORRh GhGer TRE dBtiec IR AT BRGNS abs
-1. Ochq]lmch ptiach mbﬁ be g]vfjhshmg\hqdal, by it nedy'tera paeRsgin @ il s IiPforde xl'x%tl’h()ﬂélrthe
ol d "Washin gahqulci fncRides one or more agents to help extract unreacted or partially reacted

ingredients from the delensed contact lens product. Methods can include one or more steps of
inspecting the lens in a dry state, a wet state, or both. The inspection can include inspecting for
defects or inspecting for quality control purposes. Once the lenses are placed in a packaging
liquid, the packages can be sealed, and sterilized.

[0060]  In view of the foregoing description, still additional aspects of the present invention
may be understood to include the following. Each of the details described above can apply to any
one or more of the embodiments in the following paragraphs and still be within the scope of the
present invention.

{0061] One aspect of the present invention relates to the use of an ophthalmic lens as an
accommodative error-reducing device that is effective when the ophthalmic lens is disposed
relative to the patient’s eye to provide vision correction in an eye of a patient capable of ocular
accommodation and who has an accommodative error. The effects of the accommodative error

reduction are compared to the accommodative error of the patient observed without the
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Measurenents are made with a refractoneter or retinoscope at a target
di stance Wb 200/283@&Nnd a target di stance of 600 cm MeasmCIMESIOH)/(B6381
made for the patient's left eye wthout the Iens but wth distance

visio | the contact.lens.descri bed above,

Veas Riibnte R bETTLAY ARG ol g o PRIGRS T AB Rl et Eipses or
the piatheed a OXRAIdoRREESH fegibnGRd a3k s\EgiBh, WherERTRAVSHn cBrdbifh
the lens is not present. [0070] Al though the disclosure herein refers

to cefegignhas paelradtive papetiormemest the patient’s distance misualsacuitylof thaeye hadis

enbodj re.pr nt way of .exa and not . by way of .
SRS (P 3Pt b o B S REY Bied 16 Py Gl vt th patient
al t hostgh nelirsgeising gstecesmday vRMOLAIRRES, ardthé thydRicCRAsHS Wafod Bas a
cover all nodifications, alternatives, and equivalents of the
enmbodetstve pawerdifferent thapitherefraetive popier pf the vibiercegsesction rdgion anddst i on

b1 00 B FEb Aralefr ey st 3 P e ¥ 9Povi0e dmyopic defpsprsghinge
r educionige patizntwhilavievéngstrmear addl @ fRALEWIAE dEtaRb Whité tHagatiakt is provided

accommpdat i on,. conpri sj ng: ) . providing an ophthalmc lens to
be di¥pslear visiontby e vision cpmestianregiony One agpest of the prsenitanvention may be

Feor oo AR oBRpARG s 4 Rl REBbLR AR Eeondh 8ol BEERE coutar

r egi cecbamodatiaf amioihe Basovetotmodativeadior! e Bplith@Rtic fendbeingMS&d is a
vi sual acuieté of the eye and is structured to provide clear vision to
t he FRRMAhIENEt bot h near and far view ng di stances, and the nyopic

defo eqgi | . dj f an.the refractjve
poverV0g 1 o AholRE alhebEOABE bk EraBNEIof o hE b e ah (Bimalific (s Srapie
my opi accalamodaltseckriordn en tye dfepaiehi eaptblefl beulx Rvbmghodhtidieaid whdhatan

far view ng di.stances while the patient is provided with clear vision
by t WQCVFEW%HWW%C@%?P}F%WFHS used comprises,gs dncludes 2 vider e@eection region

accorgRdahidfic Bfolts &giohb@%lg@ﬁ]tﬁg Vistgh &%sﬁmg@)%&? ggﬁacemg% gg@gﬂ' &

| ens 1s disposed rel all ve e patient's eye

cor r eotiectthe patpant’s vituel aduity af demye dad isvstrueturad (i.ef, sizbd, shagaddebsth sized and

observed wi t hqut th hthal mjc. lens but fully corrected for distance

Vi Si gped, etc.r}(%o prov1c?e c18at vision o the patient at both near viewing distances and far viewing
distances, and the myopic defocus region has a refractive power different than the refractive
power of the vision correction region and is structured to provide a defocused image to the
patient while viewing at near and at far viewing distances while the patient is provided with clear
vision by the vision correction region. The ophthalmic lens being used can be a contact lens.
[0063] Another aspect of the present invention is an ophthalmic lens for use in reducing
accommodative error in an eye of a patient capable of ocular accommodation and who has an
accommodative error. The ophthalmic lens comprises or includes a vision correction region and
a myopic defocus region, wherein the vision correction region has a refractive power to correct
the patient’s distance visual acuity of the eye and is structured (i.e., sized, shaped, both sized and
shaped, etc.) to provide clear vision to the patient at both near viewing distances and far viewing
distances, and the myopic defocus region has a refractive power different than the refractive
power of the vision correction region and is structured (i.e., sized, shaped, both sized and shaped,

etc.) to provide a myopic defocused image to the patient while viewing at near viewing distances

19



2. The nethod of claim1l1l, wherein the ophthalmc lens is a contact
| ens. woO 2810/iEbsset hod of claim 2, wherein the visi orPCTOr2€MmI0BER81
region includes a circular zone that includes t he optic axis of the

| ens d as,: 4 di ter The, et hod of
ol Jidvift AEeEs, SR e palitE ™S pPishe Wit leps wbion WY @F VISHG o
regi %n@em@mgiont The RPhthahkid 1E&chR be d chitgctdbAscul ar zone. 5. The
nmet hod of clarm 3, wherein the contact |ens includes an annul ar

r egi dA0G4]r curmottien aspgctt Qféh‘tpne@fmt #rvepioreis atlpms- ﬁarmuiganatmgu fonuse in the

tr b-
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regi Qapafl@df éulreResmMdatin drldeviRs KR an HekonhimbakRive @krof '@h@@ﬁﬁthfﬂﬁu@fens
t he V|S|on correction region. 6. The nmethod of any one of

cl ai ompres giHnelues & vision ceweativnaegion aed 2 oyyopic defesup sgiem whereih dwsvision

| 020 chmErortrea e a Btk BOREr & ¥3Beat s RuenEBbEiReS S alBel g ate
- | PRAG§SstrRaked 8. 61%2333&11?&3 Hofr ZUANRRAed Ve REPprOHIMENE: PisfeR b the

7. The nethod of any one of clains 1-5, wherein the accommbdati ve
er r orpagentia boqbatewewsm digterces mfa; vievng distanesss anchithe guyspicedefodns neglon

60 c %@E %:Lt]lt% %gbrer nﬁfl%reni ﬁw.n thereltas chp%waer E)ig ﬁl%%gsxgrll gc}r?e%ﬁgn ];erg%]ﬂ a"tinb 15
structured (i.e., sized, shaped, both sized and shaped, etc.) to provide a myopic defocused image
to the patient while viewing at near viewing distances and at far viewing distances while the
patient is provided with clear vision by the vision correction region. The ophthalmic lens can be
a contact lens.

[0065] Yet another aspect of the present invention is an ophthalmic lens design for use in the
manufacture of an ophthalmic lens for reducing accommodative error in an eye of a patient
capable of ocular accommodation and who has an accommodative error. The ophthalmic lens
comprises or includes a vision correction region and a myopic defocus region, wherein the vision
correction region has a refractive power to correct the patient’s distance visual acuity of the eye
and is structured (i.e., sized, shaped, both sized and shaped, etc.) to provide clear vision to the
patient at both near viewing distances and far viewing distances, and the myopic defocus region
has a refractive power different than the refractive power of the vision correction region and is
structured (i.e., sized, shaped, both sized and shaped, etc.) to provide a myopic defocused image
to the patient while viewing at near viewing distances and at far viewing distances while the
patient is provided with clear vision by the vision correction region. The ophthalmic lens design
can be a contact lens design.

[0066]  Aspects of the present methods may be further understood by consideration of the
following example:

[0067] EXAMPLE 1 .

[0068] A hydrogel contact lens is provided as shown in FIG. 1. The contact lens is a cast

molded contact lens made from omafilcon A as described in the description above, The contact
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8. The method of any one of clains 1-5, wherein the vision correction
regi on hasozan10eRd48ti ve single refractive power for cor rreayiszolord3zssi
patient's distance visual acuity, the vision correction region

providi clear wvi.sual acuity ta the patient at target distance
Pess Fitalesar <R <italy advs bayine diance dricalaavsh. Bhe giRarcisg offissestral zone
def 0C4fhé@hydriRd Saffact efis bBsutRA el land BRSeftrlll BAE NAEMealRAED €
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opti C‘iﬁm‘ S0 that the optician observes the accommodative error of the
patie pg'eye with the ophthalmc |ens disposed thereto. 12.
The Tobémld Ofcasidae: @l erfdr dhdiSurtnionts o 18 G ATRIYoBE R fobistadd.oP _Of
measuring the accommodative error of the patient’ ye. 13.
The rdeassrrmasntsary made vath atefiaptometes or wiimosiope ahetanged distande bHédismamda

near .vi ew.ng._di ce differs fromthe myopic defocys at a far

U ovitNge SRR ' Q) - Mg sple o1 s i el wilheath o ems bu
equalwittodishfcovigoNTRLR EdYR QT fndrwit theREnBat bR Hes&ritSbove. MeasubémereSe
of a lens design _in_the manufacture of an ophthalmc lens for

r educiatpcpra diustraisd an Fli@ r With theleas presensthe patirab bxpeviencasutdirced

acco QN .t I i avi di.n he ophthalmc lens with a
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vi si qo0T0gr r ealthotigh theidiseldlas Rrdietefastd uﬁtmmiﬂ&nﬁﬁﬁhﬁ&hs}igﬁ to be

patient's distance visual acuity of the eye and is structured to

pr ovi@dersfogd thajithese mbadimeatsyne presented bhwan oherample and not byi wayi ofy

di st s a : | . i ON: refractive power

diff g@gﬁaﬁmﬁ h g‘rilil © Elﬂgntr efr a@tr %ﬁe&%%&v\aéya%gﬁg% §’i ag'}hSHglﬁgﬂs?lgé]ch?ﬁe?“B]dfyon
and iembetimets)iet teocopstbnddde cavenaliphedifleftioasstermalvas atDeduical@s bEME
whil e vi ewi ng at near. and far. view ng distances whi | e t he pat i ent
is prcHYh"aEHe 1ymay Bl withig;ths,spitjt andsscopeseighe uwentian asslefined by the claims.
wherein a reduced accommodative error of the patient is observed when
the ophthalmc lens is disposed relative to the patient's eye to
provi de 23 AMENDED SHEET - | PEA/US PCT/ US10/ 33381 23-08-2010
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PST@%%%%%}DE%@EM SHEET] vision correction conpared to the
acco jve error of the patj i t hout the ophthalmc
Iensng’ﬁg&%{m\q y corrected for MEE%W%W 15. A nethod of
manuf acturi ng an ophthalmc | ens for reduci ng accormbdative error in
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ref r agLiocnEmMRANES, cbRipfigihgect the patient’'s distance visual acuity of
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bot h near and f providingsnaphthakuiatene 4o beadispostrbrelajivpion pititutisieye capgbleof
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contact |ens, packaging the separated cast nolded contact lens in a

cont adle acepmmpdativg geror oft the patieat ohgervedkwithont shetophthalnip jens fret folix kerepstedor
conbi pat jigns.etaieof . 17. Use of an ophthalmc lens for

reduci ng accorrrmélati ve error in a patient capable of ocul ar
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concentrically arranged sub-rings, at least one of the sub-rings being a portion of the myopic

defocus region, and at least one of the other sub-rings being a portion of the vision correction
region. ,

6. The method of any one of claims 1-5, wherein the accommodative error of the
patient is less than + 1.5 diopters and greater than - 1.5 diopters when the patient is viewing a

target distance no greater than 60 cm.
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PQI%%&Q%?%&E%ETQ@E%%WT SHEET]: accommodative error of the patient is
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8. The method of any one of claims 1-5, wherein the vision correction region has an

effective single refractive power for correcting the patient's distance visual acuity, the vision
correction region providing clear visual acuity to the patient at a target distance less than 60 cm,
and the myopic defocus regibn providing myopic defocus at the same time the patient sees a
clear near image at the target distance. '

9. The method of any one of claims 1-5, wherein the providing comprises providing
the lens to a lens distributor, providing the lens to an optician, providing the lens to the patient,
or combinations thereof.

10.  The method of any one of claims 1-5, wherein the providing comprises providing
first and second Iénses. |

11. The method of any one of claims 1-5, wherein the providing comprises providing
the ophthalmic lens to an optician so that the optician observes the accommodative error of the
patient’s eye with the ophthalmic lens disposed thereto.

12, The method of any one of claims 1-5, further comprising the step of measuring
the accommodative error of the patient’s eye.

13. The method of any one of claims 1-5, wherein the myopic defocus at a near
viewing distance differs from the myopic defocus at a far viewing distance by a number of
diopters that is greater than or equal to the accommodative error of the patient’s eye.

14, Use of a lens design in the manufacture of an ophthalmic lens for reducing
accommodative error in a patient capable of ocular accommodation, the lens design providing
the ophthalmic lens with a vision correction region and a myopic defocus region, wherein the
vision correction region has a refractive power to correct the patient's distance visual acuity of
the eye and is structured to provide clear vision to the patient at both near and far viewing
distances, and the myopic defocus region has a refractive power different than the refractive
power of the vision correction region and is structured to provide a myopic defocused image to
the patient while viewing at near and at far viewing distances while the patient is provided with
clear vision by the vision correction region, wherein a reduced accommodative error of the

patient is observed when the ophthalmic lens is disposed relative to the patient's eye to provide

23

AMENDED SHEET - IPEA/US



PCT/US10/33381 23-08-2010

P10022WO [REPLACEMENT SHEET]

vision correction compared to the accommodative error of the patient observed without the
ophthalmic lens but fully corrected for distance vision.

15. A method of manufacturing an ophthalmic lens for reducing accommodative error
in a patient capable of ocular accommodation, comprising:

forming a lens forming material into an ophthalmic lens to be disposed relative to
a patient's eye capable of ocular accommodation, the ophthalmic lens comprising a vision
correction region and a myopic defocus region, wherein the vision correction region has a
refractive power to correct the‘patient's distance visual acuity of the eye and is structured to
provide clear vision to the patient at both near and far viewing distances, and the myopic defocus
region has a refractive power different than the refractive power of the vision correction region
and is structured to provide a myopic defocused image to the patient while viewing at near and at
far viewing distances while the patient is provided with clear vision by the vision correction
region,

wherein a reduced accommodative error of the patient is observed when the
ophthalmic lens is disposed relative to the patient's eye to provide vision correction compared to
the accommodative error of the patient observed without the ophthalmic lens but fully corrected
for distance vision.

16.  The method of claim 15, wherein the forming comprises cast molding a
polymerizable composition into the shape of a contact lens, separating the cast molded contact
lens from a contact lens mold member, contacting the separated cast molded contact lens with a
liquid, inspecting the separated cast molded contact lens, packaging the separated cast molded
contact lens in a contact lens package, sterilizing the contact lens in the package, or combinations
thereof.

17.  Use of an ophthalmic lens for reducing accommodative error in a patient capable
of ocular accommodation, the ophthalmic lens comprising a vision correction region and a
myopic defocus region, wherein the vision correction region has a refractive power to correct the
patient's distance visual acuity of the eye and is structured to provide clear vision to the patient at
both near and far viewing distances, and the myopic defocus region has a refractive power
different than the refractive power of the vision correction region and is structured to provide a
defocused image to the patient while viewing at near and at far viewing distances while the

patient is provided with clear vision by the vision correction region, wherein a reduced
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accommodative error of the patient is observed when the ophthalmic lens is disposed relative to
the patient's eye to provide vision correction compared to the accommodative error of the patient
observed without the ophthalmic lens but fully corrected for distance vision.

18.  The method of claim 1, wherein the accommodative error is an accommodative
lag.

19.  The method of claim 1, wherein the accommodative error is an accommodative
lead.
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