WO 2011/ 049642PCT/ US2010/ 033416 CONTACT LENS SETS AND METHODS TO
PREVENT GRRoSbMasPGRESSI ON OF MYOPI A OR HYPERCPI A [ 000btThisS010/033416
application clains the benefit under 35 U.S.C. 119(e) of prior U S

2009, GANGATELENS R aRtkMErmiBes 3kt PREVERD, oR i wakaORBRsSioN oF

FI ELD [ 0002] The present vaoﬁn%[ﬂif BY®ERIoprgont act | enses and

met hods. More specifically, or preventing or slow ng
progressi on of myopia or hyperopia |nclude the use of two or nore

et f contact | enses that ff tical desi

iontS é@lﬂ ens PP@W?‘%%&?\I%EBI\SWH%I t%d RN Pr?%ib@sp Hoyisional
h

BACKEEBE APPIGLENG! 61053 801, ML kiBEa: edness“’vh?éfhflg’é%?%f%é%“’l’ BEong

pr opby tréferencd hdarkia. wor 1 d' s

FIELD
[0002]  The present invention relates to contact lenses and methods. More specifically,
methods for preventing or slowing progression of myopia or hyperopia include the use of two or
more sets of contact lenses that have different optical designs, but contact lenses from each set
provide defocused retinal images to human patients to prevent or slow progression of myopia or

hyperopia.

BACKGROUND
[0003]  Mpyopia, 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 eyeball. The elongated eyeball 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 elongated eyeball 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 Spectaclé 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.
[0005]) Contact lenses which provide both a focused retinal image during distance and near

viewing, and a myopic defocused refinal image simultaneously to the eye(s) of a contact lens
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the second set have a different optical design than the contact lenses of the first set. With the
present methods, an eye care practitioner is able to select one or more contact lenses from the
second set of contact lenses based on one or more ocular parameters of the patient, one or more
responses of the patient to the contact lens of the first set, or both, to provide' an improved
clinical benefit to the patient compared to the benefit provided by the first set of contact lenses.
As used herein, improved clinical benefit refers to a clinical effect that is perceived by a patient
or eye care practitioner to be better under a test condition compared to a clinical effect under a
control condition.

[0007]  Alihough the contact lenses described in US 20080218687 are effective in slowing
progression of myopia in many contact lens wearers, it has been discovered that a significant
number of contact lens wearers do not satisfactorily respond to the treatment provided by these
contact lenses. For example, in these contact lens wearers, the contact lenses do not provide the

same level of effectiveness of correcting or slowing the progression of myopia compared to other
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[0014]  In another aspect, the invention is directed to a method of prescribing a contact lens.
The methods comprise the steps of determining a contact lens wearer’s pupil size, and selecting

at least one contact lens for the wearer based on the wearer’s pupil size. Additional or alternative
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BRIEF DESCRIPTION OF THE DRAWINGS

[6018]  FIG. 1 is a front plan view of an example of a contact lens of the present lens sets and
methods.

[0019]  FIGS. 2A and 2B are front plan views of an example of a set of contact lens according
to the present lens sets and as used in the present methods.

[0020]  FIGS. 3A - 3D are front plan views of another example of sets of contact lenses used

in the present methods.

DETAILED DESCRIPTION
[0021] In general, an aspect of the present invention relates to methods. More specifically,
this aspect of the invention relates to methods that may be used by contact lens manufacturers,
contact lens suppliers, or contact lens distributors, or any combinations thereof. The methods
may be practiced by eye care practitioners. For example, a method of the present invention may
comprise a step of providing contact lenses to an eye care practitioner by a contact lens
manufacturer, a contact lens supplier, or a contact lens distributor. The methods may be
practiced by contact lens wearers, such as when the methods involve placing a contact lens on a

lens wearer's eye.

SUBSTITUTE SHEET (RULE 26)
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pl actdig practifbheCECPPEN Recha btidet W8 FiRin the Q¥®nd Ret of contact lenses based on
an ocular parameter of the patient, a response of the patient to a contact lens of the first set of
contact lenses, and/or an ocular measurement through an ophthalmic lens, or any combinations
thereof. For example, the contact lens of the second set of contact lenses can be selected based
on the contact lens wearer's corneal curvature, corneal diameter, pupil size, lag of
accommodation, loss of contrast, poor reading performance on tests (such as MN read), contact
lens diameter, levels of ghosting, and/or peripheral refraction, or any combinations thereof. The
contact lens from the second set of contact lenses is selected to provide an improved visual
performance to a human patient wearing the second set of contact lenses compared to the visual
performance of the human patient provided by the first set of contact lenses.
[0024] In the foregoing methods, the first set of contact lenses comprises at least two contact
lenses. For example, the first set of contact lenses can comprise, consist essentially of, or consist
of, two contact lenses, three contact lenses, four contact lenses, five contact lenses, six contact
lenses, twelve contact lenses, thirty contact lenses, ninety contact lenses, or any number greater
than or equal to two contact lenses. Each contact lens of the first set of contact lenses comprises
a first refractive power and a second refractive power. The second refractive power is different
than the first refractive power. The second refractive power provides a defocused retinal image
to a human patient at both near and far viewing distances when the contact lens is placed on the
eye of the human patient, such as by the contact lens wearer placing the lens on his or her own
eye. The first refractive power of the contact lenses of the first set of contact lenses can be
minus, such as from -0.25 to -20.00 diopters; plano, such as 0.00 diopters; or plus, such as +0.25
to +20.00 diopters. The contact lenses can also include cylinder refractive powers, as provided

on existing toric contact lenses for correcting astigmatism.
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fovea of the patient's eye(s). The present contact lenses can also provide a defocused retinal
image at more peripheral retinal locations than the fovea, such as defocus at 30 degrees
(incident), or even less than 30 degrees (incident), such as 20 degrees, or 10 degrees, or 5

degrees.
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[ 0029] Thus, in view of the foregoing, it can be understood that the
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pr acfelntsésonrx]aeyr bedse ?ec[tedq) ed c?noe\l/ gégree of distance refractive error of the patient, a pupil size
of the patient, visual acuity of the patient, accommodative lag of the patient, fixation disparity of
the patient, a phoria of the patient, an ocular wavefront aberration profile of the patient, a
peripheral refraction of the patient, and/or an axial length measurement of the patient, or any
combinations thereof. These measurements are well understood in the clinical field of
ophthalmology, optometry, and by eye care practitioners, and are determined using conventional
equipment and methods. An eye care practitioner can thus determine the change of prescription,
change in axial length of the patient's eyeball, change in peripheral refraction, change in
accommodative lag, change in vision response, and/or change in pupil size, or any combinations

thereof.



[0033] I n any of the foregoing nethods, the contact |lens fromthe
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cont fgisg] €NOther criteria useful by eye care practitioners in the decision process to select a
contact lens from the second set include measurements of myopia progression.
[0039] A contact lens of the second set of contact lenses can be selected if the amount of
refractive error changes by at least -0.25 diopters or more on an annualized basis. Or, a contact
lens of the second set of contact lenses can be selected after the amount of refractive error
changes by at least -0.25 diopters or more on an annualized basis.
[0040] A contact lens of the second set of contact lenses can be selected if the ocular axial
length changes by 0.10 mm or more on an annualized basis. Or, a contact lens of the second set
of contact lenses can be selected after the ocular axial length changes by 0.10 mm or more on an
annualized basis.
[0041] Another criteria useful by eye care practitioners in the decision process to select a
contact lens from the second set includes accommodative error measurements. For example, a

contact lens of the second set of contact lenses can be selected if the accommodative lag
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an annual i zed basi s. 50041 ] Anot her criteria useful” by eye care

pr acby thesontast lens effthe Hest patiivlespthan 828 diapteremyopicalefsns.act | ens from

U DM TN IR A ST A,

sel egdrskt lefns g e cesbne dedinv8ddsaading performance. For example, the eye care
practitioner can determine the MN read maximum reading speed or the MN read reading acuity,
and can select a contact lens from the second set of contact lenses if the reading speed changes
by more than 0.5 second from baseline, or if the reading acuity changes by more than 0.5 lines
from baseline, where the baseline is determined with the patient wearing a single vision spectacle
lens or single vision contact lens.
[0044]  Another criteria useful by eye care practitioners in the decision process to select a
contact lens from the second set includes lens fit. For example, an eye care practitioner can
measure visual stability, lens movement, comeal coverage, centration, and/or lens tightness (as
determined using a conventional push-up test), or any combinations thereof. A contact lens of
the second set of contact lenses can be selected if, when wearing the contact lens of the first set
of contact lenses, the patient’s vision fluctuates upon blinking, the lens does not move
sufficiently on the eye, the corneal coverage by the lens of the first set is less than 100%, the lens
of the first set is associated with decentration of more than 0.05 mm in any direction, or if the
lens of the first set is clinically too loose or clinically too tight.
[0045]  Inany of the foregoing methods, the improved visual performance provided by the
second set of contact lenses comprises improved vision, improved visual acuity, improved visual
quality, and/or improved slowing of progression of myopia or hyperopia in patients who do not
exhibit a slowing of progression of myopia or hyperopia when wearing the first set of contact
lenses, or any combinations thereof. The improved visual performance can be understood to be a

minimum noticeable improvement in vision of the patient as determined by an eye care
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setting, a patient may wear a contact lens of the first set for 10 minutes or more during a single

visit, and the patient may then be evaluated by the eye care practitioner for undesirable responses
suggestive of a better response to a contact lens of a different optical design. For example, the
eye care practitioner may measure visnal acuity, accommodative error, and the like, and
determine that a contact lens from a second set of contact lenses will likely provide improved
visual performance. In a further embodiment, the response of the patient to the first set of

contact lenses is measures after at least 6 months of wearing the contact lens of the first set.
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t ec hd¢fgoussregion, andehe fiesd eelingtivg powerrad awﬂa@@ﬁ Iﬁm&ﬁféh% segpryl s of pordaat demses

i npr d. len - QV

e pediesaoncor arbRtidish BAGLER hERG TR PR nilr P cobfag 4R ot
provitdededid sehef ddntdceleasds dbﬁﬂés m&@tﬂede%@s@é utnh erlmfﬂnwét leheBsthesecond
| enses of the second contact |ens set. Thus, the response of the
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measured in both eyes at different tinmes, or can be sinultaneously

measur ed wo 2bovdasages. [ 0049] The present methods may al pOTARBRAHSAIA
step of providing instructions instructing the eye care practitioner

P omittie conpeyptves i diekrket R PRl t B seSB5d  Blon SR sB oot 1 i Sobond
| ens g@fdchs Y 1&%@&!@%@@% Faid P eRomet \hyioﬁ oS &Ridh #¢RbrY tof the mt Bfocus

| ens sets. [0050] The present nethods may al so conprise steps o
det eregion.ngs aswiqun,t eackeng ﬂmé'uﬂecfr@tlap powstsand &emmdd rsfrzcmveq:nwf:rs arc

sel ectin east one c a ns for ,the contact ar er.

o ¢ ot ¢ s R et igis Soor 8 B RS areafl Be e Rions iR S
et heglsure Or §aHEREd." The Rﬁ&ds\(ﬂ‘tl&%%@d’en%cﬂmﬂ@hﬁv@%twél&ﬁ‘&r@gctlbﬂ arefal rst
set of contact | enses can define first defocus region and

secoffeprraspending ipshe e of Hre aseal)of &@tvmlemn gonyctiph eegienton dnd;edefof:us area

Cogi SFbrmsEiti oY Sut of BRI SRR P rone iy pPEPERE GF yBIN
di f f @bgBdtichladiEto the QifbERTRM proiaed dil drey/ AiYE Asdesirfbb@ bERe, tHeRhsH dhii®n

bet ween regions, and/or a different nunber of é%l ons, or any
conbibatden ke Yirien comectionrpziprand e @n@cns regionde didterant f@gh@wntqc@dmpf the

ot r AR aeFBAO e ARF P PRk Byt hus B ORI T Aihraly e o

def i pestet ok tieSdred/fatib @An BOTLSE CIFerﬂal’hpﬁl Tthedreh #aki6 o €20l Bdrkatibh ¥fea to
power of the contact lens of the first set of contact |enses defines

a fi fhe defequsarpa of gl Brst sed g cantect fansestis RSP 4o 84, ¥ d)thovanea satiopfdbnvigion
| f
cor 1 Bpre it RGO A8beR ard HMELcohF PATT cOfther MR A AR WH R Ivoug

of t ire effectbrdo seiuco hexving doxtthé paisies oﬂﬂfelcﬂﬁ&cﬂeﬁﬂh@mlwaefthmp@ﬂr. egi on.

The contact | ens of the second
[00 In any of the foregoing methods, a contact lens of the first set of contact lenses and a

contact lens of the second set of contact lenses can each have an optical axis. The optical axis
generally corresponds to the geometric center of the contact lens. Each of the contact lenses
comprises (i) a central zone that includes the optical axis, provides the first refractive power of
each lens, and has a central zone diameter; and (ii) an annular zone adjacent to and
circumscribing the central zone, and providing the second refractive power of the contact lens.
The central zone diameter of the contact lens of the second set is less than the central zone
diameter of the contact lens of the first set.

[0054]  The contact lenses provided with the present methods can be soft contact lenses, rigid
contact lenses, or hybrid contact lenses, as understood by persons of ordinary skill in the art.
Preferably, the contact lenses provided in the present methods are soft contact lenses. As used
herein, soft contact lenses have a flexibility to substantially conform to the shape of an eye of a
lens wearer when placed on the lens wearer's eye. A soft contact lens is also able to be folded
without breaking. Typically, soft contact lenses are referred to as hydrogel contact lenses, as
compared to rigid gas permeable contact lenses. As used herein, a hydrogel contact lens refers to
a polymeric lens that has the ability to absorb and retain water in an equilibrium state. In the

context of the present description, a hydrogel lens can be polymeric material that is free of a
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WO 20111049642PCT/ US2010/ 033416 set of contact | enses has a different
area rat iwoQbiidagsssecond vi sion correction region to thecsasendnsssis
def ocus region conpared to the area ratio of the first vision

correction region to the first defocus region., As . used herein,. each
o0 1 RitebPe e niE commoBS A Ly dpast foHS cL By RS BIor B! ok rdes &

Pr 0VisflRend BorlAifife@ofpoREitO Mearysillddfe HOBhARbelI 0RES IMED alellaked 8P
areas of each of 'the ' regions Can be neasured or quantiftied. e
| ens @slyoierizhble s femyul atidnis dlks incdinde hy duaxyethpl methaarglateofEVM AR monomers.

o e P obEed oo s St i S g s
ar ea(aglhpRl NdiSesHERANL: ERAGIRAKES kil M dufitoh e oxigﬁl'geﬁ B?B{)%fg%gce

area to the defocus afea provi des an area ratl o. escri
t he are@comDi endoarnafileon Ahdnwaildition, thopreeait cantact dgjisenmay te hipdrogelfcontast

region is.different for the contact |lens qf the second s onpar ed
{ oot fisetoat are Bassdlon 1es omtuiEans W v alkserylmefaceuine (oA LHRE o in
rati org;f: ; 1 I i
he SofBihaion GHEHIIAC SiliheRLARIIAL hAU6R cBiftatTerkes SEANANY) feriel to
t he s siticonedtydedget contant lensen ddany siliGmedhydiogelrontatt lepsestahebasedanr at i o
of the visi otg[ forrect ilon ar e?\.ﬁ?ﬁ&t‘?h def ocus are ff t he second set of
cont 3epmMezizdels ens forquilanpns gha 1§ TRHOBYEF S, QPEQFRETS T FRAFmETS.

ghos&bn@ ck@hpled 8f SRty deigel St nd latdrRNSInéINAL maRYi8lshaling thiIPi | .
[0053] I n any of the foregoing nmethods, a contact lens of the first

set &illaydng Nseracquafteeh A o equaiideon Avbalaftlcanhd, contfdech 4etnfdéorcAnt act

cor r ERYERGR % SRR oG Llebie L, Bhfiset 2 aBblP A M fe B of 1 ne
cont §0U55| ensHe roseat tatsct (dnbemeebd the lpoBeneizkd dactidiChrodes ofhe opti cal

axi s, grov_i des the first refractive power of each |lens, and has a
cent palymegaeble cempesition tiatcomnriseseneaimerg hydiopbilig aponomers, poe anore

circ i b e ; OV d] Lve
one VEpbhoEohbiRess e & méBaiel ot th el ESRR, GTulRiint

| ens oné ot ieregwiynetss@tany Sombimtibiathereb TiRrpoly@herzablk cdhpasitichs @edtde
contact |lens of the first sg%@%@?ﬂ The contact, | enses provided with

the Brake&siprassnhisasesauay igelu ingagenty, fessdadicgl gnigatops, tiaking agentses,
or h j e I i

Ph (B ARoRREL 364 ik The BrosbHIGRRORAA 1BseDfed Sinfile, ComiR Sstndlly dr
met hodsomsiseof ey ofthatfarepoing nemsct [és matedald tleatified isotht USKANN aahed stises

have flexibility to substanti al conformto t he shape of an eye of
2\ e Be RS deni o e EEAF T ORISR il Bt lepies Ga Bopiicesr matieeel
| ens chfia@I&Re PRI ab BndEmid AGH HinkilRYtA bF fiﬁﬂédi‘)gA. Typically, soft

contact lenses are referred to as hydrogel contact |enses, as
conpidd] t o Thegiresegheontet kmads an bomadad doatestlenseAssuah aslspiricastmolded or

hydr ogel tact lens refers. to a pol ric.lens that, has . the ability
AR b R A R TR S R R AR g
the pERSRMnsBLSHMHaRE UFfbrerd pRYHER Gk ERSuIGAR 18R ST YR dof R cRlre,

that is free of a silicone-containing conponent, or a hydrogel |ens

can Becast poldpdreentactiensaefer totarantachlehsioksaingd pini camact lens aiokd asgembly
conpgnent... Va silicone-free hydrogel contact .|l enses_.are based.on
pol y REFied SL Yo, eneges Fens el SseOps, Breonmet ik Sanhesti Ja fofp  contact lens
met hgigaprd adwty( HENBAItIBROFR6n oS8 Preak@EBh@s: 18fsed ¥a RIS iR BT hookIRAS
material s include materials having the follow ng US Adopted Nanes

( USAnBgr-fompiagitheenntast lana) For exemplk, aseninet| lensrthat hag bedn dastonolded or lathed,

fi N raf | A1 n additi th t
cont BefPn 8 LA o B a8 ek 8 PR oo g e B AR s
for nw@fdmﬁab@;toq%gmed%mgﬁryl met hacryl ate (GVA) al one or in
conbi nation with HEMA. Silicone-containing hydrogel contact |enses
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100561The present contact |enses can be nol ded contact |enses, such

as spi n- ogotwermysiag or cast nol ded contact | enses, or | athgdr000%A%
| enses. It can be appreciated that these types of contact |enses can

ranarAr e The Berbent camapionssh ancts JAMSREIeaRe O Gienduh e ensesAs used
0Dt alardn fdndtAdEP WA donldBN R Rkehs 92 EUACY 1d-0HR 4 doRiVel 18- GOBTh o
m)lc]f ﬁeac other to f ac

| ens sections in contact wt ma cont I"ens
shapedntiendus pasi$ foramlate thaw?4 ewupo rBach nomthettidres gfitleslent paioedndeta daglyses

can bg pol.ished or snpothed after formng the confact |ens. For
AP BOSIbIE AR oSG 1 FANach K s RO HeG08 S 67 PR B 2B e
can [ i : .
o oV B e e bR Rl R B S SRR ol
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daily wear ] enses, or t ended wear. | enses. used herein, an.

ext e R SRS PUSTSI IPEAIQELPEr 98 B 46 PeprPresiaied Ihat B oved
for e Gyt SRS AHOUhIASIIR JiﬁéreHPJr%P&xﬂgﬂllgﬂiﬁ“ﬁg tSor BoRf Sompared to

y di sposa

contact lens of the lens pait can be a dai e contact Tens
(i . e.dailp weanamldxténdad wehntontat lenses. dor exapeple dormsulatjems aséd/toanaie dailg
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Unde RS BReTIgsE s Sorgft SR e g1 kent A FoR RSN Sse A5 lsr 1 ens
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appr dogat eduméesef didly|dyspasabosalicelepsast act | enses can be physically

di ff or..chem.cally different, or .both conpare o dail ar and
ot o, or T SR lenbes prbiiSe Ry bRl ot RO ERe el Hepmige

dai | Ybyvseskt Iﬁéldmgt&ﬁa@haglMbwspm;ﬁgﬁnémsﬁscoﬁfp@si@bﬁBﬂeﬁg\forhm@in edients
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econdénprepaiaé anddispensedipntp adewels contaptdrpsrgoldseetarrhaving acongavgenurface for

vol u . i ' t,l 8 e_contact | enses
or ovitd g iedont sHERRATAR COrbRRIRE" B3 Hareacs I IR e 3B g e
cast snihet fogfamigese ras stididedfshe dnpet kieisitiabilacedempRsntits gt fefaleens
formng ingredients is prepared and di spensed onto a femal e cont act

| ens cadtpet Igusonpldpesiian tadomn a sprtacidensungld @ssepbly. f Brerdontpct leas molfhassembly
2" S5aind BEpSORAGIol g RSP SO Aol IR, AR ORA
t hen lighgoedthariforme of rddiatioheo pelyrlesizetietpahimdrizalsc tomgosigs armhfotm af or m
go(r:\? %})E&ﬁfézg& gor}%t%érsﬂ%g‘g’g}-ﬁ%@%%g; Btf é‘ila‘ Qlis??ggrla%@%%te'ﬁ%@&hﬁo heat ,
VI SI %gﬁnkér Qé] corth trléh‘é:p?écg%f bih Sitler Y mAL e ferﬁd;f?§ Hi%ld’gecfigrﬁ' Pild @fzi%ré@rized

pol y ze the polyne e conposition an orma polyner

cont aontattders grodubt ¢t them saparatdddrars slentnhly or ferbdie mokkprtion &dprodugeraovi de

t he po ri zed contact | ens oduct on either the nale or femgl e

o o BRI oAt BTGty TTE aBleBtrd FonrfRs Fipuus s pIRedin g soRBHIFaR e
fro el j i :

" orskAngeshen f AN R donsed U2 4 6 90 o) S0 IO e
cont aica coning lgmqackpeingssodiiicas Thephclsige ds then slbsad quecleribizeditogiradewa al .

In the .packa he cont a l.ens.is provided in.a contact ]ens
pack i geLEtiastIstS. SloRly. ueRicaSed istaet Gos podfi SRR s hifomove
pr 0dygRataHISFKASRE RN R eldRAB ol 1638 ?i’dd}ict el t618bSing Bt FHRRIAC tThe

| ens product can be washed to renove extractable materrals fromthe
del eneehing can eesur within fhe package pr ¢agroccur inlagsparatetwashipgstetige. Thtpackaged
washi ng can occur within.t.he package or can occur in a separgte
wns heRg=E e e o sl 8 SO RO Eataef SMehAS ok Srrfbclomg mipn
secondary package, such as a box or container, along with WO

2011/ 049642PCT/ US20101033416
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ot her packaged contact | enses. The packaged contact |enses, typically

provi ded wo 2bfim4s@agondary packagi ng, can then be provi dedri®2010/033416
accordance with the present nethods. [0059]In view of the disclosure

her ei it ,can,be understogd that the present nethods al so
corprdtiss PackRRa RGP, T eeh BSnBHAGHES, i caly Proiite i B secondary
”ﬁnUfpﬁﬁﬁd?iﬂ%%Garﬁméﬁ? b€ PFoVERIARA b&Rrdme8 Hithitheme it hdtHods of , or consi st
of anéﬁo the for;%%_lln manuf acturing steps described in the

precd®] pahagew 1scdosupmbaréincit oan bayundeestandrthatghe prssane siethade may
contag¢t | enses can be preovided.n accordance,wi th the .present .
o hath CofBge TR of P B RE e koRGRElPERs Thk matuar EriRE SERahn comprise
ot hercohgétledsentidify HRVEESnsist oPAVIrdi foreot gt SR FRturin 48 RRdrived 2onR of
the contact | enses. As used herein, the optic zone refers to a

por t ipseredingpaeagraph ddter manylactiaing thecganigst lenses, tha spntagiflensaecante provided
Typi gal | the gptic zone | | rcular and has a dianeter |less than 9
nm I“f’a‘f‘%)gda(?%%@tdﬁ%rﬁgen?%ﬁﬁg%s a toric optic zone for correcting
ast i qo@e0] s m ThéBrstl b ®iciid Rfrattive Jhiess, agiveH a9 biheh R flabiivecpodird F pé@ided,
is typically less than 11 nm The dianeter of the optic zone can be

f r omagghrgsenBinthe pptia gonemf theeontast leassso s used hereinghgoptic zonerreforsto a

and HRB 1| gF s b BEE MRG0 ot Buo D B EE Ty REANERES onl AL R0

a naghd hyd Ddiaineser lesetian,9 @m. F the confaétiens iAGINAEE 4 ©tic ApNE Eéhe fBHENTRENR
zononeter,  or is_neasurable using a power profil i_ng'pli nterferoneter,
such agligratism, ghe dipmeter plthe majesaxisd e torig optiezensis Bpically lasp thaprld yam
descrhptit ' [ 06 ' V]

tho. ekl ATENAR 2ok Shfhe 6 b it 40 455 TR g RO AR odhper
t he datiactcunesosbed by £ perigherah paiee CTletbedddr batween ¢hewptivabre fridoaths périghieral

ind efee PeivaliuERiogRe v Betbed Yo cnesra BTG of LA lons
ot r ] ; _ L .
nave ToPEHERRYRE, BEA S8 EORINGE, b kSR SEing Epvict BTLL Aoiighions.
t he awhaaserfiizeangntenfsronsatet. (Thay, iathe @hfeatof the piasentaldsoriptign, the clear visual

di scont.inuitje et ween t different, areas. A difference j he )
i roRCH G So/ORuS BRhyideravshe B i SeBaTethuGremvior mrousitd b the anic
i's subhd 6f tBOkortactd@fs! MecanbehppiRblafdlithdt¥AE 85 mdfe Rarllitfoh§t80hs urfRfes can
contact lenses. In addition, contact |enses may be provided with a

di st baprovidedaat thecbordsyiod the apdic Zone andiibs pevigheral zone or betu¢ani rogiahs hagnoihs

ot o4 Pt e B0 OFibi s AR B B, PRSI RIBR rblem e vl et

| ens garvafueyihdeslay Be bhe diffeese BtrvaRik 0L tRUIRICEMGSgidns; A flRY afd éfFdelivé in
zone and one or nore circunscribing rings surrounding the central

ci r ciRdaeingshiggontBurbesetwena thp diftezgnt aness. g differenns in e dimensionssandfpomise
oEOBbREb| Ryl g A3 b ERaCly ISupapgas o 7
PCT/ ditddéri 341 cOhtadtlle4.0In addition, contact lenses may be provided with a distinct
separate region that includes one or more additional regions that provide defocus, and can thus
be considered to have multiple defocus regions.
[0061])  Asan example, a contact lens of the contact lenses provided in the present methods
comprises a central circular zone and one or more circumscribing rings surrounding the central
circular zone. Because the optical design of the contact lens of the second set is different than

the optical design of the contact lens of the first set, the central zone diameter, the size of the
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P10020W)( REPLACEMENT SHEET) region or regions with the first
refractive power, and/or the size of the region or regions with the
RRGa/8 61635 1 v goower , or both, vary between I~en$es of the first

gg? anJ ft{enses o? the second set. It can be appreciated, as used
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Gl s Ay e p L o P e /e DK The 11 1 st
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shape(f,&“%l’m%ﬁpf\“gtgﬁ’?”e‘améﬁd’p%“ﬁlé’ﬂ%)a distanop Py o distanes Visigh oW to t he

pat i erhe fist ifsttive pever cam becfrofndi00 diogtens t e 000 dibreenc @he first Rfradivy St refracti ve
POVET BerbitBe Q0 Ricks ib P RARnddF mBt AYbASHndNni: BRIGL @@l | ens surface

curvature, an a‘ggﬁgrl cal] lens surface curvature, oOr any conbinations
t her edTEPMAE MR FETRFIIve ROPER, ip/prp Spuctyresk (pized,shaped, S BothfizeAad appear to be
an ef fskaped) Wweprogidnejtapvisienftp the patientat bahvenr andlfiaadewing distidees. Therfist ref racti ve

POWeT réifactivB SowePiTtR entak QS ean WEVREVIdIPR e ohs irtled bI-RARE & OF

foci neter s used in contact J.ens nyfacturing envifonments, may
_appear”pggkg?eé‘f f& mf“é’*"?"a?fﬂwmm ?“F%V@}E?%,he”["ﬁéh"ﬁsf st refractive
power refagtiveiboner thay appeand bauleffostivasingleseliaaive wwa Thanisahedfitst SUr f aces t hat

Pr OVi Qb Gowlet i the O6MAtIRE, WhGrnchBreP RS Ertobied R Bcifm QL RGLea lieNS, but where
the | ens St | ] ulgas.an effective si ngl e relf#ﬂgctl ve power. [0063) As
contact lens man

used FETEI RS "AUHERP e P HRret ML pREFAE S Single Rt RYYeHi HOMEYRe i n whi ch
t he t dhediest refiestivegpovdr apiealsoibs prowidsd by :8@sphaniv srfade esserfdesaint drdvide pat | ent . The

Vi eW Rgredhaf b ERCHVE Yovdt 16 Ge Bftabt @& bk Rhkrd iR 1858 stflt hbBh IRk v isdiance.
Frequepntly Rear visual acuity is neasured at about 40 cm As used
[ A TR i

her ei n, di stance refers to a view ng distance or target
di st al®¥83)i n Asfied hereim @ neapdigiance refers fa g viewieglidengedn wliichl dgasget DO cm

Exanplvizeedif abbat 60 dhi Gr\Mss WprnikhSfafeie TSe vieWsdg UidBncibinyl dRa B8l iR 1) at | east
500 c 6 C .used herei an. i nternediate view ng
di st arr%lct:aéér 5i e%e's htggé}éﬂy | _st“ésqulg(l:aec éi%gﬁtaﬁ%&o H 8"t ance and a
far vifEdiAge trfestambevingrisance griprgt distangrin whithdhetagit bring viewahidang di st ance
r ef er Seait 000Gm0 ESdnfples 6f £ VR @b distdnbld MiclGf a0Bk 100 dnf 8 Teadt BRRMARPCM  and
LBSL?Q"?%&%%W‘EW%L ei .atb?ut 8"?"“7%\5‘”]!' atgoult %%is%eb&ggegg 120 cm and
2011/ Oeyyevingdistanesaod afaryiwing distance. For example, an intermediate viewing distance

refers fo a distance greater than 60 ¢ to less than 400 cm, and includes as an example, about 80

cm, about 100 cm, about 120 cm, and about 140 cm.
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[0064] I n view of the above, it can be understood that the first

refracti wooReY®y4o6h the present contact |enses has a rebppagishyig BN
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di opters,. about -4.0 diopters, ahout -3.0 diopters, about -2.0

G on Fartive BovEr 5 s neaie D18 AL i3t VB OEHe coprotipan Eifoseeond
+1. 0 i _ . iy ; . _

bo 1 FoaelEhow B ofA0MIndc s ShEDE FhepifGioplohaiord BopF, bl FpBHE 6 ft:.
r ef r ot examnppeuktheipowabolithe Zisforodongeridorsrepionds fldghdiopters, temefriveive ipostr

f i As | t | h first
ot r L eVBY SR AT opts o dioR 6o phont 10 dRRIeE boiing O diatteTabo Y AePier
- 1. 0@bélitop D&siSpters, UMBHT JSTPABPRAS hbout S4.08RpidE aB@ﬁti-ﬁ.ﬂtdfi&Ht&xj A6k g h

the present contact |ens or contact |enses uses the first refractive
powe diopters abowt] - Ardigptess, ercboutthdiopigrs, di evenrabewt 1dddiopterawabmmiotad i on

by t i ent . th d.ref ' ' d by .t
oat i SioeRy' BOCOREE il PG RER B FORADSL) dBREE pri -LBh S e
near sstofd éfrataine povertio BB&IL Ol (BdibyteAM&isinabitReBhdromalird ostRGVe PORSEHAs

and instead, the second refractjve power is effective in providing a
def B esrmplagecontact lsas pan hava e fgstreiracive paweyofid 100 dioptessaand arsagondit

bot hréﬁ%fiv@ﬁ&wéﬁf-ﬂbﬁtd?db?&&' WO 2011/ 049642PCT/ US2010/ 033416

[0067]  Importantly, since the patient provided with the present contact lens or contact lenses

uses the first refractive power to see clearly at near and far distances (due to accommodation by
the patient's eye), the second refractive power is not used by the patient to provide clear vision at
near distances (in contrast to the near vision zone of commercially available bifocal contact
lenses) and instead, the second refractive power is effective in providing a defocused image to

the patient simultaneously with a clear image at both near and far distances.
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[ 0068] The first refractive power or the second refractive power, or
bot h, carweachvmespri se, consist essentially of, or coeerais2@abiossiis
single region, as described herein. Alternatively, the first

refr ke p ' r..or both can .
comprio481® O Ky Eesddtye Pl {sB6id BB ome or BBl o . comprise,
sub- reegsistessendiallylef of taniht bL4 sihple réQ66 Ik ederibed RaeRS AferhdtiveB fRLGN,
FIG 1 illustrates an exanple of a contact |lens that can be provided
in t Aefrantive Pawent the second drach pe pawernersbagh, vag compiass: censist essentiadiyof, a2

and a,H¥ Fﬂf%p‘iiﬁjaﬁ Sﬁﬁ%,%%%%‘%@ﬁ?e?%@? correction region 12 has a

first refractihve power a ocus region 14 has a second

ref r 4§60691e pBuwepurp@ss ofilastrdlidd, PIT. diillustrbbsd aviexBple@Palc8ffabidtnd B8t @A be
12 and the nytgpi c defocus region 14 define an optic zone 16 of the

| ens Pigyidedia the prgecat methads nliedprs 10Mas agisipr corgedion gegien 1 ansamyepibed

b OR | | { .
or | BREERGEL. PRI AEh Bor &R pddfor 1 il LES RSV FNER o8 i myppic
| ens défocu§ B@¥E 14nhdshsecandtrafractive mowdf) as Hésssbedhereini ThEMGionleoricbon

Vi Si on,coré'ec i.on regcizger} 12 canprises a central zone 22. As described
her ef7&I0R LA aRdifhempyppiodetpeys regign 4¢ defite annptiezeng bek the bewtlPaandasne 22
is c t ] Al - . ral ne.. 22
S i 1T har O PagL THRaRone R o2 imediigl oy dhonipfiod bertbAT Ape 18 Whid
cent estendofremain duker peometee bf the wptic aonehkoe apetipheret Ripe goweReof the s 200
nmm iangter of the ntral zan 2. can be determned b .
rrea.s;wﬁ?g anﬁ’[tﬁ%f"‘g’ﬁ?"tll‘?‘ﬁ %tl PG 1’(’%@ obt %Vlélﬁp§°12ﬁ°t{°&rﬁﬁi%§? R@mprises a
peri gBitedl zoman s 8SscAbed MSeit €Al zoh8NS haca Hf%taﬂc% éﬁiﬁl | @A81ral zone
front plan view of the contact Tens. The contact S Ccan conprise a
cent 23lis eestryed gbdva thernptisaldixist 2nafsholets t@i Cendred zomar2? ia illisametieas beihgat

| east. 2..3 mm, The. ¢contact l.ens c conpti,se a central ,zone 22 havin

a di SERHESTGHbr Ry tEar, e ceqtal AMREIOT e Cqptapiaas cap Hverm lapypter greater
cont @ J.@ftn. CRe GiaRfek SE(ha ceRtidl Z8he ZDOM WR2IAMINA Hy HESLANE S sCRbIA Rl

power and a dianeter of at |east 3.3 mm The contact |ens can
conpthrgeshthe eptie axis 26 feopmwsivgperigeter bpundaniesofthe coutal panves)2 iandwa-

O B SE AD p LODEHL T, 5 B8 oA S o2

ci r chawiag hllistct bptied powal andid disthater 300 %a222.3 The. FROLbRLtNIQRIAR 26
can be a region of a _single refractive power such that it appears as

a si RYMBriss fhepnfRbrengi2e havingiadistanecioptiral ipawer indendiametsr of at leash2 SHanm.

regi j [ - i hat... annul ar ..regj on
26" e SOHbclder o Bt feAal AheRR Ml g it A p bl poRBT he¥ il
i |l usfatdessti33nmiAl Ghe kontabidemscunlcamptiegh othtA6-2GRIDY Hav iy, a ditideSdptical
essentially of, or consists of a plurality of concentrically arranged
sub- PPY liampggr grealer tige 4.0 Mk an ¢ hus” be understood then that in a

cont f’(ﬁﬁl] ensriRieNd deflukttatt G fﬁ@??%ﬁﬁ alggi:)@ﬂgéersﬁ)&ﬁocc%p&p%‘%é aJl %ﬁxlm}/ng
conprise a nyopi c defocus region that conprises, consi'sts

esserdgial 26/ciofumsoribingtiss entralodircalaf zowt 222 iThel amnulae gegton, 2$¢mfbeasre%ibﬁ ofa
26a, .adj acent.to and circunscribing the cjrcular central zone 22.

Al t ePHEETERASIVEPOVRT SifiTRat SriiPPeare B1d singlermgsvhen ineewith optical 1
CONPirsifhed, GHP¢HnHe  REloAhadh %Jlﬁ%!@@ﬁdcﬁ\r@% Was ﬁ%&lﬁhe G4 r8fion
zone 22, and the annul ar reqgi o% conprises a ?urafslty OF "Aannul ar
concéfmappeatd thyhawe & phgaldy sfitubeiingss 12 @m, exatiple illnstra?écin FIG. | ghstnmig of

t he sub-rings, such as sub-ri 6;: bei.n rt.jon_of the opi c

def oRPT ALTHPRAS, Cafed pRially dinis it et 8 BBFRIN g5 onseroaly Amanged
sub- &iEn@EIba, 264, Bfid 260k thPhu@be Ihtferdtbsd MBn ARE [ELLdnRR: [GE :pﬂ:l%i&e%-i gy
t he purpoSes of the present disclosure, a sub-ring I's a portion of

t he presend meflondscibe contastdepisanayl@naprise Aenynpipdefocisiregions thae gimpriskd, dohsists
the sub-ring has a refractive power that is simlar or the sane as
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[0072] FIGS. 2A and 2B illustrate an exanple of a set of two contact
| enses. Two 20iwv@dssbens 10d (FIG 2A) has a clear visionpeegisenodddie
having a first refractive power and a defocus region 14d having a

second dsehti@Bldfy cHMNW of aAfrstARMRASEAS] A8 HAg 26h, ¥dj&eRo G I €Cti on
region and clear visionh region are used |nterchan eably. For exanpl e,

a_pi an&iPRIERINgG dhe dickinbeen 2% itepatively eF i pddition, ¢ cprtacy leps agshown
Vi Si On i @6 qrbot.ﬁ,hse% R ahh B rediGABY élﬂc&qsd?ﬁamggﬁbe.ﬁh&ag lc%r&ﬁérrzﬁﬁé 32/ 8nd the

correction. The clear vision region ocus regron 14d
def i ne aanulajyegien gepiriseiploralitynf anmtes caBentrigaly appaged sutorings6e, 265, and

Ci rcumsgti A?feqst% thﬂgﬁlt'bhrﬁ’ﬁéscsﬂl:h Qsesi.bmg ggal, Pgﬂggger Iglb %g{aygsgé m'éusf rom

an outer perinetér o Ptic zone ge zo
20d of regien I4masd dtdehst @iervif thershlyringshgch ecobding &6k, kg a(pbiticn o Be Vi a

clear vi n i and a defocus reaqi l4e. .The cl ear, vi sion
o on e GEErER, FPE R BieRect 5 08 BscrE st syt BaretoBate « ne
| ens 1Gésionldverectfiiniregiam MEorkhemiySpi€ dofedupFeglon1@df thy sub-iiphad Rtdfiadtive

peri pher al one Eﬂge whj ch ext ds froman outer, perinmeter of the

opt i ¢ FORGr PG simiarorSie Tk & T relEGHvERGNET oiffbe VPR FRITeTERTLTegio 12 or the

[ 0073] Irbfrdckiee piter of the WopiRAbREEs r’e@@ﬁlﬂ%p&ﬂ%lgoﬂs hsl.ehﬂﬁtefnafh@gerﬂnn FI GS.
2A and 2B, the clear vision regions e each npri ses

cent r al“SililaReRopresngpdso oreserhlespand cambe wssesicon écubfhléwéwﬂ exmtﬁr ofinor h e
pri mar WifFQaRes, 4l 28 0¢arkA®n @Pﬁlu@oﬂhﬁﬁ@l@ﬁ’ BerCat bORhiR 9‘.’2’?5 b<C hlrr].%t

the sane as or different fromthat of ano?ﬁer cont act ns

set . Alifustratad pxasple ofddEnl. gt lpmﬁelomommw sytoriegs2 G2 2ehighn i az@mooapﬁtuqave a
near Oﬁﬁz\}o?ﬁldcﬁfaﬁ\@{e gh can be the same as or different fromthat of
21 WO 1/ 049642 E’CTfUSZOlO/ 033416 anot her contact lens in the set.
Pri mar J09iBhe F29Si%A awiitbeillosiratdmiexample obpset oftivoaritact 2etesofThe Kiest leams

10
ens QTR BRNGs<Ral P RRRRA% RN o bR RBLE Bond s RGP o
bei ng ditd bading a morsixbﬁamme pa#dryAs undewdtand. hetein, b RBioprcoganivn Fegidnaes cleirhe

D A 8F o s inl SRS U eI SR iR R b b

zones cuhdetri:teochmbs amteanﬂmbmmgloiﬁé‘dﬁeﬁﬁn&rteeqhh‘iﬁg@@blbbérll:zﬂﬁéﬁaﬁ:ﬂ‘ﬁfboﬁb&iéh 9.0
1 I mum ri r e an

The pr HEP S tERd e ol e 44 deltan a0 7 Ao B i

7. 0 mMThéepteszond a6k Sircniberikyd by isn HpfR ﬁér@ﬁaﬁﬂonm \blﬂclgéﬁé}{fd?ﬁ'oﬂn}}ﬁn
3.0 mm and | ess tg n 6.0 rrmEO@4 ] At | east one_contact lens in

set cafUiEbRsIRaLe of the optiz.zane 15d 10 aerinharal sdeezone 20d0feke lensti Oéasmpbﬂé,rthe
and a dineleas 10 (FRE. JB5a8d 2 dead vi¥itn réglod BR%hd £ BEHGRMAGE 14%6'1*]% &18art e

set can. conprise a prinmary zone 22 having a distance optical power

and a dISERIPEPT b1e s edlscupregiophde defing aentiogaee ke thetens s The optie
set CaRogOrgRNd @n%uﬁsd?fbbdir@i? ¥ n@rp 1c312peh?ﬂér-eﬂ orft 18k ShitH %ﬁtef?d%tq'o%n Siger

and a dianeter of at | east east one contact lens 1n the
set caReEBHpTidke @tlszmwﬁlﬁyt%mphqalwm zrge 20¢iofshalenellept i cal power

and a Ge¥8P! €'y BeS@lPtwd Qidfichtell Bfand 10e illustrated in FIGS. 2A and 2B, the clear

vision regions 12d and 12e each comprises central primary zones 22d and 22e. As described
herein, each of the primary zones 22d and 22e has a distance optical power which can be the same
as or different from that of another contact lens in the set. Alternatively, each of the primary

zones 22d and 22e can have a near optical power which can be the same as or different from that
of
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[ 0075] At | east one contact lens in the set can conprise a primary

zone 22 hggibas/@sdagar optical power and a dianmeter of apcressd10833die
mm At | east one contact lens in the set can corrprl se a primary zone

d a di 2.
s AOEr S lond BLinE et TEArg B0 2 T BFGT-E B B oS i 2B
havi nghsal eepdimatota R2dRWwehterdhboutdh@oFiRl ::a8 244 of thé@Rhs 303(FIG! 2BY. Both

| east one contact lens in _the set can conprise a prinmary zone 22
havi mpgimary setesdgd ﬁ@@\?%@rﬁeﬂum@das bclagﬁtreulalmresabmnttaﬂmlrmﬂ@r rimthe

be. ogtioe i BERES PR A L MBS ol et R e 2

t he Qidreétbrogreser it ¥, Ozlﬁﬁie FBirkdhedigmaRe of fﬁB %pﬂ@%ﬂe@ bf ﬁk%@éseﬁtﬁﬁn&bt Rages
can be an area of a single refractive power such that it ap ears as a

si nglaee ypirgllyieshthan ahew 3 mm, e maximunhdiemgies af the paimary zqus o
R b AR eS8 R b

il usekmpledtherpnlﬁia@zo%@ﬁ&eﬁﬁay b@gféaieeﬂﬁﬁs Ol 4ridl163s tR4P) @06hrd 0d
(FIG r| se | enses W|th annul ar areas 26d and 26e, where_the

an nu |[&¢7‘2rlr ea l!’eﬁi onR Gontget lensip theswel can qoenige 8 priswis zane2duxmg distagee

26t , “BHSABING S afinlolhPud il 2 "3RI G Cotal RIS S Bad b0fee
and hQElmziry EbAE22 RAdPa disi:mceoﬂhcal rahé a didvwiertod ableyst 208 iber Lnlkast

di ameters and/or, areas. |t can thus be understood then that in a 22
WO 2619 cORag oS { 433Y EPIYNIPE 8 PEHRFRENS 2Zrhavingta distagpqeopieal poper and a

| nverRidQfer dat le%?tsj 3 Rﬂx‘? &f 1ehi%né Q&tgnftg%liesgﬁ #eSsel Snlddprist a PRthaliPIINE!22C

a defocus region that conprises,
having a distance optical power and a diameter greater than 4.0 mm.

[0075] At least one contact lens in the set can comprise a primary zone 22 having a near
optical power and a diameter of at least 2.3 mm. At least one contact lens in the set can comprise
a primary zone 22 having a near optical power and a diameter of at least 2.5 mm. At least one
contact lens in the set can comprise a primary zone 22 having a near optical power and a
diameter of at least 3.3 mm. At least one contact lens in the set can comprise a primary zone 22
having a near optical power and a diameter greater than 4.0 mm.

[6076] The lenses 10d and 10e illustrated in FIGS. 2A and 2B can also be understood to
comprise annular areas 26d and 26e circumscribing the circular primary zones 22d and 22e.
The annular areas 26d or 26¢ can be an area of a single refractive power such that it appears as a
single ring when viewed with optical instruments, or it can be an area having multiple refractive
powers such that the annular area 26d or 26e appears to have a plurality of sub-rings. In the
example illustrated in FIGS. 2A and 2B, both lenses 10e (FIG. 2B)and 10d (FIG. 2A) comprise
lenses with annular areas 26d and 26e, where the annular areas 26d and 26e comprises, includes,
consists essentially of, or consists of a plurality of concentrically arranged sub-rings 26f, 26g,
and 26h; and 26i, 26j, and 26k, respectively. In lenses 10d and 10e of FIGS. 2A-2B, the sub-

rings are shown to have different diameters and/or areas. It can thus be understood then that in a
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23 SUBSTI TUTE SHEET (RULE 26) consists essentially of, or consists
of a secopdabmm@eqae Which is a annul ar area, such as ri parasboro/033416
adj acent to and circunscribing the circular primary zone 22

Al ternat i vel r.hn_addition, at |east o contact |lens of the set as
ShowsonpekBedse? et aBisSie ibtihieR s A3 Pue bt ClenssB it trsel e P
the Rrdefdvuy repddtfthdPebmpinds, iltgudnul ar area conprises a plurality of
concentrically arranged sub-rings 26f, 26g, and 26h, with sub-ring
26f, conprising the secondary zone of the |ens, sub-ring 26g
conprising the tertiary zone of the lens, and sub-ring 26h conprising
the quaternary zone of the lens In the illustrated exanple of FIGS
2A and 2B, the secondary zone of lens 10d (FIG 2A) conprises
sub-ring 26h, which is a portion of the myopi c defocus region I4d.
[0077] FIGS. 3A-3D are illustrations of other exanples of sets of
contact | enses according to the present lens sets and as used in the
present nethods. In FIGS. 3A-3D, ten individual |enses are
illustrated: lens 10f, lens 10g, lens 10h (FIG 3A), lens 101, lens
10j, lens 10k (FIG 3B), lens 101, lens 10m (FIG 3C), and |l ens 10n,
lens 100 (FIG 3D). In these illustrations, each of the | enses 10f,
10g, and 10h (FIG 3A), 10i, 10j and 10k (FIG 3B) conprise an optic
zone conprised of a prinmary zone, a secondary zone, a tertiary zone
and a quaternary zone, wherein the optic zone is circunscribed by a
peri pheral zone. Lens 101 and lens 10m (FIG 3C) do not have a
quaternary zone. Lens 10n and lens 100 (FIG 3D) do not have a
tertiary zone or a quaternary zone. In this illustration, the shape,
size, dinension, and |ocation of the primary, secondary, tertiary and
guat ernary zones of lenses I O, 10g, and 10h (FIG 3A) are
substantially the sane (e.g., the contact |enses 10f, 10g, and 10h
have zones that are of simlar shape and dinensions). Simlarly, in
this illustration, the shape, size, dinension, and |ocation of the
primary, secondary, tertiary and quaternary zones of |enses 101, 10j,
and 10k (FIG 38) are substantially the sane (e.g., the contact

| enses 10i, 10j, and 10k have zones that are of simlar shape and

di mensi ons). The |enses 10f, 10g, and 10h (FIG 3A) define a first
set of contact |enses, and the |lenses 10i, 10j, and 10k (FI G 3B)
define a second set of contact |enses, wherein the contact |enses of
t he second set of contact |enses have a different optical design
conpared to the contact |lenses of the first set. In particular, as
illustrated, the dianeter of the central zone is greater in the
contact | enses of the second set. In addition, the width of the

i ndi vidual rings of the | enses of the second set differ fromthe

wi dth of the corresponding rings of the |enses of the first set.
Simlarly, lenses 101 and 10m (FIG 3C), and 10n and I OCo (FIG 3D)
can represent another set of contact |enses having a different nunber
of rings conpared to the | enses descri bed above, and different
optical zone dinension. By changing the nunber of rings in the
contact lens, as illustrated, it is possible 24 SUBSTI TUTE SHEET
(RULE 26)
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to generate different contrast inages anong the different |ens sets

to and prWwidf/dasedsber vision inprovenent to the patient pcRis2010/033416
SUBSI TFUTE SHEET (RULE 26) WD 2011/ 049642PCT/ US2010/ 033416 [0078] I n

anot her c%ﬁﬁﬁpéssemlmhf &, BF&HQ% of LockdMalySBRERhibH Is ‘d%ﬁlﬁﬁrea?eahﬁcfhscﬁl

3A-3D, a set east [ enses 1 accordance wth resent
i nvent i &6f, @ancmmndgecumsbsg thefcirewlar priowery zong 2. 6Hemmely@n§7es each

wth diff e t E}p@ nses
wherein atdﬁélgs’e% le SQ%P%&“&%%@(%: S@Zhﬁ %ﬁ%ggé&r@%éﬁg %?n%z erdinlens | Qg
is a sutmhwlartarwJGYcMumlscmlangthbpﬁma@rfzonMddaﬂit@mmﬁlat gescabiftisessnd | ens
10] is a s bst ntiall. licate len f 10i. In
Thi's oxditay ofeneitdauy Hameshyoraes 2608 o AfghaBpb ipechtt

subst antdoﬁllphmngltm Is$da>|aaa@§s zoﬂe%?ﬁéﬂérﬁpdhd 1gﬂrln§26g3md i ri}élngftlﬁt‘éﬂtlﬁfyﬁoﬁmﬁféhe
quaternary zones of |enses an g, an e i mar seconda
tertiar 3en5aﬁts‘s Préing 2P heamprisigg di qyptemaryeee Gighe lgwﬁgrﬂbf israjed ABRlen e
functi onfFIGS 24 £USB] théisedoRry SHe @P RS miqi:m: A b&gpﬁyaé subﬁ«mgazﬁﬁur t her
exanpl e of the lenses illustrated in wherein the

pri miry,W@@b@ﬁ(ﬂgﬁlpnOf@pmygpydgfqg]sq-%@é}%ry zones of | enses 10f and
199, an F9A- y nes of
0. (ANahPE IR YA 3B ORAtond FlHALmpROGr QUANEERAA knd

| enses serve t er ent trons (i1.e., clear vision
r egi on cccatding totbe pmginoha)ls setspad seusedin thepns-lt héthods1 Gy FIGR BA&A1Y tellO j

co rlse A. . different. S W t d|f

vt anothiyioB R pn BRI RERR I el oh WET s LEAS ACTPIY 1,

of four IIOEIQEI& 3Bhdaemelml tehel@h 64G. m)sarmrierrsdgndens lau(FIf.ih&D}:IeIhdm
regions . | enses 10 d 1 in the
e s oriBlstfiocan pre Boses 10t 10 pa | ortPl. A, 00 B4 0k BRLED,  Done.
tertiar co#@ries anCU'ptlél aicRbMPrised 201 BrimbrytzofQ eecdndaipicﬁzeta teibrfyaohd e a

powers. For exa t he def ocus region C rise the secopdar
zone of UBRERY 2P T’ thffdf‘ thy gRticzoRe I B'C“'W‘f’é br9("7’t Hphezal zane | Bﬂ of

t he def qedssl OREEI®IE) @b nbEHAS €S quidlimaat Sonk O Uerds! 1@n dhd fefy ﬂl’(bt(FfG gm) gaah
other, and the refractive power of the defocus regiar of, | enses 10i

and 10j Da¥ea HHarerOnREr # AVATBALE Ronsy Hethis ikystrations the s S‘%@F@FW"@ Awd

functi Orlééanf)ﬁgftﬁé‘ﬁmﬁ&ly%fvoﬁﬂhl%ﬂ Qﬁlahﬁﬁ'd%ﬁat@rﬂgy‘%@ﬁég%Fﬁ:n&a%‘gbf) 'T'%g aﬁchﬁ)h
refractive power s (C ear vision region refractive power an def ocus

regi on rEIG-3éy presubiantially the samsfets. theconiaetderisemldl, Iﬁwédgh haye zones
fract f E 3A),
ind 201 8 gRSH1LabE ind iRsh). MR ARy, B nis Ml R md Hldph S 5

i ndi vi dutinensimsay la@fion althe pramcry,liaton(iﬁwmrtlam)a,ndamlermﬂw,zonﬁsjof leasesl 10k

( FI G 381)01 1#)_99,?@!023?@ 63%29,'3 shostn 1alﬁ?(tﬁmp1% (eghﬁeggn%c??ensesqla 16) ]: t he

first set ’of”’con
10k have zones that are of similar shape and dimensions). The lenses 10f, 10g, and 10h (FIG.

3A) define a first set of contact lenses, and the lenses 10i, 10j, and 10k (FIG. 3B) define a
second set of contact lenses, wherein the contact lenses of the second set of contact lenses
have a different optical design compared to the contact lenses of the first set. In particular, as
illustrated, the diameter of the central zone is greater in the contact lenses of the second set.
In addition, the width of the individual rings of the lenses of the second set differ from the
width of the corresponding rings of the lenses of the first set. Similarly, lenses 101 and 10m
(FIG. 3C), and 10n and 100 (FIG. 3D) can represent another set of contact lenses having a
different number of rings compared to the lenses described above, and different optical zone

dimension. By changing the number of rings in the contact lens, as illustrated, it is possible
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aspheric power profile, and the contact |enses of the second set of

contact |woeess/daee a second aspheric power profile thapcrgstiibhsiaent
than the first aspheric power profile. [0080] As anot her exanple, the

cont act tb?&?e‘?ﬁe Ehgre %Fantrﬁs? ima“g%é‘ thEMFrert il leR ks Ed%diﬁ&f?dkdoe& QG
| ens set cCan be | erent inTe nce to a transition region(s

bet ween ﬁmmpwmmﬁMéodwﬂmnﬂﬁractlve pomer zones. As one exanpl e, contact
| enses of the first set and contact |enses of the second set have
different optical designs by have simlar area ratios of the

di fferent zones. 26 SUBSTI TUTE SHEET (RULE 26) PCT./US1Q 33416
04-11- 2010 P10020W)[ REPLACEMENT SHEET] What is clained is: 1. A
nmet hod for sl ow ng progression of nyopia or hyperopia of a human
patient, conpri sing:

25
SUBSTITUTE SHEET (RULE 26)



provi di ng contact |enses, the contact |enses conprising a first set

of cont aocyohenarsssand a second set of contact |enses, sectthgbko1d/o33416
practitioner can select a contact |lens fromthe second set of contact

| enses [0aF83d O adbthecth@ple DAitRREIeE! to tHe 16365 iN@traR B in FIGS. 853M) g 6et@f att he
patientI to a Icont act lens of the first set of contact Ieﬁges, or an
ocul ar FEHER EfrEn " FHIO fvER ﬂ“ﬁ;?ﬁ?ﬁ&l‘?ﬁ"&“@é‘ﬁ%f’%ﬂﬂss s&d ‘Pﬂalt"b&ﬁst of
t her eofpwolléhsy Avh With aiffetdiPleRY®GigHd. SARExaRDIcf @h BRASR of SvoderdtedRRbrélA tHee Nt
wearing the second set of contact | enses conpared to the visual

per f or igh@eberingleds lenselPepad | Gnwheseis lana dee iy sebstantiallystuplicate lows of dht act
| enses; desitgn of lens 10f, eWﬂ%n@'lUj it Reutilahdi 5h c‘ﬂ{c &8 B&"ﬁ%a&i%&;@ﬂ% %Iﬁéa S

i
at least Two contact |enses, each co_tac'z ens conpri L firs

r ef r actexgmplsoasdensemiff and Hlgoand 10&andaldl, iacesubstantinlly dupdicatesc tha @rimefys act i ve
power el f refl ' nat. bot h
near aﬁ%a%ﬁg?ﬁycﬁg%%”ﬁ% d&%‘?@%@é@%&ﬁ\m%ﬁggﬁ%ﬁ? g tan{llgeﬁgg M p?%cré%iydn t he
eye of taﬂhieryharrdaqmaman@rg mbnes afildnses 10i and 10j sewh thieaame fuhetisgCances eisionf

contact__|.enses .conpri ses, at .l east two nt act .l ense tact .
Cone. CaPTEr TRl BE A Ef puBBahtiR PP IS i1 SBRET p FIB5 LD, Berein
pover , thdﬂﬁrilﬂa?,w&d)rﬁa_fy[ aﬂhfw&gmﬂﬁmwrzﬁuésgf ?ﬂse@ ldﬁnﬁQUg,?ﬂd ﬁﬁtpi‘iﬂﬁl'y\,m

image to a human, patient at both near an ar . view n i stances when
the confterigdanydtialys ang qhateapyzangsof, %cﬁ)lfmi"fﬁ’elohﬁﬁ%h?)giﬁ?@ﬂftﬁl&ﬁ@"s (ie.

ef f ect i dler ¥i9iof reRIonSrAGFoESSre£Bn)Pthe Bt @R lefsedN Of) YRE | Gikind 105 colripAsed U #ferent
patient, and the contact |enses of the second set have a different

opt i callensessagh with aiffarent degmdeign. |l et @sothar example phthe lenses illustrated inFIGShe

met hod 3§30 BdefbAfouVBReeivRertin ehadiQY Vidioh geg‘?d?ngﬁxﬁd RE SefBER Y Hid 31 fehi&s 10F
contact | enses froma contact | ens nanufacturer to a contact |ens

di st ri bwd dPg. and el ard 10 cwelopatedinithe same ongn indynth lenses (irgr ait the privaBZoNG
any Conpidaahry 28, teheh £ 2ne, or quatemgryz ﬁk? bllEd bggiﬁ%ifenﬂ%%ao%{ﬁg g\gérgl.glt’cﬁl arm
further conpiising providing sald contact ﬁ enses to a huhan pat1 ent
for thexpnpafhpdapen region qah geraprise shesgenndery zpusrd densesrl 0f, H8g,dPeanddfj,t he

huren Bkt TG0 Bhor B 0 O SR s
5. The atheriaod thefrefzdctiverpawer nhitse defacustregionsmf lases L irmd fl pjome dilffereatitam dach
o e
- TEA/ W8fractive powers (clear vision region refractive power and defocus region refractive power), or
both the functional regions and refractive powers differ between lenses 10f, 10g, and 10h (FIG.
3A), and 10i, 10j, and 10k (FIG. 3B), the set comprises a set of six individual lenses 10f, 10g, and
10h (FIG. 3A), and 10i, 10j, and 10k (FIG. 3B).
[0079]  Asan additional example, the contact lens of the first set of contact lenses have a first
aspheric power profile, and the contact lenses of the second set of contact lenses have a second
aspheric power profile that is different than the first aspheric power profile.
[0080] As another example, the contact lenses of the first contact lens set and the second
contact lens set can be different in reference to a transition region(s) between the different
refractive power zones. As one example, contact lenses of the first set and contact lenses of the

second set have different optical designs by have similar area ratios of the different zones.
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PCT/ US10/ 33416 04-11-2010 P10020W)[ REPLACEMENT SHEET' of the human
patient, visual acuity of the human patient, accommmodative |ag of th%

Pﬁﬁ@@l%‘l@@l—ll Hopgation disparity of the human patient, a phoria of
t he human patient, an ocul ar wavefront aberration profl | e of the

human Reedvent , or a | ens fREPLACEMENDSHEETE hunan patient, or any

conbi nati ons thereof. 6. The nmethod of claiml, wherein the

| mpr oved Wg . ifs,ormance provi ded by the second set of contact

| enses conprises I'nproved vision, inproved visual. acuity, inproved
visual quality, inproved slow ng of progression of mnyopia or

hyper opi a I n phukthodifer siuhiog pegrassien obmiwpls ot hyperepia bf 4 hyingrpetient, owi g of
progrq,&ﬁﬁgrgﬁ .of rryopl a or hyperopia when wearing the first set of
contact 1enses, r ved vvavefront aber.ratj on tgrofl | es provi ded by

t he conbi nati o‘ﬁ"" g SfEontactignses omprisings Spshist o FUIBFtAREES | ocat ed
t her emﬂamondiwyofmlm,lsmﬁisapﬂam:wcansclectaoonﬂct lehfrniie shwold of ¢l ai m 6,

mGrelsaomﬁmaMoymmme}&mmr 're%&ﬁse%fﬁ;@;gﬂ&%gn in ,

ghosting, an % crease, i n contrast visual acuth@@l reduction in

glare F\‘H"‘S@él‘ﬁ‘ °B‘Pm5’h'§"5?§o‘?‘rﬁ'i‘?‘f‘éﬁ'|"5ﬁ§m??'i‘b an opbthalmicg  The gt hod

of cl agnmpot anymmmqns thhef, cqmivide in impmred sisvak perfqrnowd tol eilmapatidnat a

pr act 'vﬁe%;& s&eﬂaséeic%&%a@ns&qsm&hmm?mi L3Eofa e set of contact
e patlent,

| enses [ anet er and the ocul ar

an ocu
par an@Eept PF%”“‘HQ byt fEryshE FI9E IS%Sir i ng a contact | ens of the first set,
or after wear|wlgmmﬂmmamfcdnwknaicohms‘atksttwsammlenses,eac]&) The net hod

of cl g lobens W51 ABRGEAN Bk b ASE Qul e that a

pr actltloner can sgl ect Sont act lens rom he’ second set of contact

I ensef%@é&""ﬁm"‘q"@§ defpraesd grfinaf mace ton huppp petiegt abbotigrr 31| ens of t he
first vﬁ@tngdrstmmme@mmlaﬂ@emat eYeofid humbopatien éhdmi nut es of

wearing the Cqmeﬁﬁntﬂués@cﬂéls&faf&ﬂﬁctfe&s&%mp?ﬁéa@éestw&ﬁ&herls&nses ,
10. The_nethod of cl.a g wherein the res nse of the tient is a

respor?%"é"?f’é”é%‘ﬁﬂsg?f‘l’ﬁf’ ’%’E"W’E‘&ﬁ"’%”ﬁﬂm IERIP TR $998% cont act | ens

of t hecffaitive poverproviding a defocused retinal image to a human patient at both near and far .
viewing distances when the contact lens is placed on the eye of the human patient and effective
to slow progression of myopia or hyperopia of the human patient, and the contact lenses of the
second set have a different optical design than the contact lenses of the first set.

2. The method of claim 1, wherein the providing comprises providing the contact
lenses from a contact lens manufacturer to a contact lens distributor, a contact lens retailer, or an
eye care practitioner, or any combinations thereof,

3. The method of any preceding claim, further comprising providing said contact

L lenses to a human patient for the human patient to place the contact lenses on the eyes of the
human patient.

4, The method of ¢laim 1, further comprising prescribing the second set of contact
Yenses to the human patient.

5. The method of claim 1, wherein the contact lens from the second set of contact
lenses is selected based on a degree of distance refractive error of the human patient, a pupil size
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11. The method of claim9 or claim 10, wherein the response of the
patient conprises an accomodative response, an axial ocul ar

SLPRAH A cBRISYGRTENt, a refractive error correction progression

- hmeasurenment, or a peripheral refraction nmeasurenent, or any
conbi rraeoeayves t her eof . [REPLAREMENM @HEREY hod of claim |, wherein the
response is neasured in only one eye, is neasured in both eyes, or is

measur | - ' . thod of claim
1, vvhe"?@fir'luﬂlaﬁgag’%é%%@ﬁ%@&%%ﬁe@%%%&?@g? ens of the first
set ofpeticatnfxgtian dispasityof themeppetient, a phoriaef thy bymise plient. @B PYle and t he second

r ef r aGiabafiontabunetion Piofile oA hidvin PR, SohlleEsTHitting biftkeAvitnlin patiRai]dr@s1 0/ 33416
04-11-c2m]i0'|:1)%802(}v\0[ REPLACEMENT SHEET] contact |ens of the second set
of cofPAeTERERY defines a second def ocus regi on, and the second

def ocus r egi onlhamsthed of pleimd,wdymein the impravest yisusd peformmece prayided pyte g
di f f erseiBhd ssfppeditact fenédh SobPrisey HnproWe@Akibr, BnplodddWidual Rbitydimphote OF@Nt nunber of

def ocus .regions, ., or conbl hati.ons t heregof, c ar ed the first
def oo Pueing Greersoving 8 ogs iR o o B et B SMARRT B, 1 1 1 o0
r ef r acisifficienpshowing of progressionnf myapiajophyperepia whenowepding die firstspt ofgonieeint act | enses

def i NG&sed, of infpRilvedithaSdniaRt abertitlof FrbAleD:ovAGH b Bre BMMinkldS oftRGRRAYsT ef ract i ve
power he cor}ﬁact the f.i.rst set _of contact |enses defines

of | eps of .
a fi rsefeaﬂé'%%"ﬁ?"‘ e@b‘f’%ﬁaﬁlﬁ"ﬂ’?ﬂn@?’?"r‘?@% fctive power of a contact
| ens of tHe sckhomethedof claim 6cvhvreinthe inkpevedavisua galitn eompaseseecond vi si on

OF I' € Giduion n@AYsEHY, Adrehsd & cHREN Achall2Eith, AEL dedtBiioh RMYBFe 20 ndilighs, cONt act | ens
f the secor],da et of .contact | enses defines a second defocus region,

and t Re*ESHTEC onfthegnls"f'of t he se_cond set of contact |enses has a
di f f er ent %r edbe mpthest of¢laim howvharsin g contpitddossparcimovided withete r egi on to t he
S €C ONGhraditiofks tha se1REH ftact IBIEHRn B sdcéhdlsdd 6f ciifiRBlerkd basl dabin dclier f ast vi si on

corre %Eaja:gger E,ﬁﬂé p%enl, Qndm%cuiak ]I;agmetgtelg Réatlifed E)S'glc %ﬁng a contact lens of
the first set, or after wearing a contact lens of the first set.

9, The method of ¢laim 1, wherein the contact lenses are provided so that a
practitioner can select a contact lens from the second set of contact lenses based on a response of
the patient to a contact lens of the first set of contact lenses after at least about 10 minutes of
weating the contact lens of the first set of contact lenses.

10.  The method of claim 9, wherein the response of the patient is a response
measured after at least 6 months of wearing the contact lens of the first set,

11.  The method of claim 9 or claim 10, wherein the response of the patient comprises
an accomumnodative response, an axial ocular elongation measurement, a refractive error

{ cotrection progression measurement, or a periphéral refraction measurernent, or any
combinations thereof.

12.  The method of claim 1, wherein the response is measured in only one eye, is
measured in both eyes, or is measured in both eyes simultaneously.

13.  The method of claim 1, wherein the second refractive power of 2 contact lens of
the first set of contact lenses defines a first defocus region and the second refractive power of a
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15. The method of claim1l, wherein a contact lens of the first set of
contact |enses and a contact |ens of the second set of contact |enses
ﬁ@ﬁﬁsﬂﬁ%4ﬁ@oﬂ?ft@m' axis and the contact lens conprises (i) a centra
zone I ncluding t optical axis, the central zone providing the first
r ef r a@tdoxowCpower and havi RGPIACENENT 8REETIzone di aneter, and (ii) an
annul ar zone adj acent to and circunscribing the central zone, t he

annul e%doﬂ'd J&%f%agﬁrh A ?Jefoﬁ@éef M"%ﬁdﬂa the

central zone | anet er e contact |ens e secon set is | ess
t han ﬁﬁ@%@ﬁmwadz%n@tla@mdéfferw%neﬁ“mﬂe@taq%tt@ﬂptmhe first set.
16. ThaudSitalifkesnubcpéfideidous tfiens, ot diy dRdinitiofisiXercsDéomPiredaolt act | enses
corrprﬁFe %é st two identical contact |enses, the second set of
cont ac ense c rises at least two identical contact |enses, or

bot h. 14. 1 7The mpteod oflgim & whereip the firgh refractiyppopenofia ¢optaet epspf et | ens from
t he Sﬁfsﬂééﬁbfs&tact@nsegﬂéﬁhéﬁ‘ﬁrsl\ﬁﬁbﬁeﬁw&%n&gb@ﬁ&ﬂi@iseaﬂ&ﬂﬁiacﬁﬂp&ﬂ@hange of

hi gh c al. _acu a low ¢ r.ast visu cuity of the
pat i eﬁ awta e"a?lhs!l hﬁt §¥?oxm%°ﬁﬁ&&ma£§&§ m?#%ﬁof claim1l,
wher em&%ﬂh@mmﬁa@pmt@soféﬁsemésqwfrce%actéesesoqﬁn@emcepwmenses or the
cont a%mb&ﬁ?egi@ﬁa&hﬂs&&ﬂ%@ctﬁﬁhw&%fﬁ%h@&fm'o@ﬂ&ﬁ&nd R oreplEltl Nati ons

ther ept, prOVl de. dalocus el ong 8 equlr ol dioual axis ofthe eve of

t he pa |en & i the cont act
| ens bﬁsatdff@mﬁtuarestahe@ﬂheeﬁw:@onmwm}otbarseqohedefwnmu | ens of the

(6 €CONGonsified DitheGREFIAEH tHe GREAn o@fecﬂa@ngbﬂathb aRSicblte@ed., provide

defocus at.a lLocatian.peripher.a ovea.of the retipa of the
pENe 3 L : L L L oy S

eye of the patler
04- 11 asgnteet lens of the second set of contact Icnsa each hnsanophcal axis and the contact lens

5O

comprises (i) a central zone including the optical axis, the central zone providing the first
refractive power and having a central zone diameter, and (ii) an annular zone adjacent to and
circumscribing the central zone, the annular zone providing the second refractive power, and

the central zone diameter of the contact lens of the second set is less than the central zone
diameter of the contact lens of the first set.

16.  The method of claim 1, wherein the first set of contact lenses comprises at least
two identical coniact lenses, the second set of contact lenses comprises at least two identical
contact lenses, or both,

17.  The method of claim 1, wherein the contact lens from the second set of contact
lenses is selected based on a change of high contrast visual acuity or a low contrast visual acuity

_ of the patient of at least 0.05 logMAR.

{ I8,  Themethod of claim 1, wherein the contact lens of the first set of contact lenses,
or the contact lens of the second set of contact lenses, or combinations thereof, provide defocus
along a central visual axis of the eye of the patient.

19.  The method of claim 18, wherein the contact lens of the first set of contact lenses,
or the contact lens of the second set of contact lenses, or combinations thereof, provide defocus
at a location peripheral to the fovea of the retina of the eye of the patient.
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P10020W)[ REPLACEMENT SHEET] 20. The nethod of claim 1, wherein at
| east one contact lens of the first set of contact | enses, the second

ESuofo/3908 @cil-dmapses, or both, conprises a single effective
refractive power providing visual acuity. 30 AMENDED SHEET - | PEA/ US
P10020WO {REPLACEMENT SHEET]

20,  The method of claim 1, whercin at least one contact lens of the first set of contact
lenses, the second set of contact lenses, or both, comprises a single effective refractive power
providing visual acuity.
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