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Background and Discussion Of Prior Art
Myopia (short- sightedness) is a disorder of the eye in which
accommodation of the natural lens can bring near objects but not distant
20  objects to focus on the central retina, distant objects being focused in front of
(anterior to) the retina. That is, the focusing power of the eye is too strong ‘at
distance’ for the accommodative power of the eye. The condition is corrected
by the use of lenses with negative central refractive power which enable
natural accommodation of the lens to focus both near and distant objects on
25 the fovea in the central portion of the retina. Hyperopia (long-sightedness} is a
disorder where distant but not near objects can be clearly focused, the
condition being corrected by the use of positive power lenses.
Progressive myopia, which is generally considered to be caused by
gradually increasing eye length rather than lens power, can be a serious
30 condition that leads to increasing visual impairment despite the use of
successively stronger corrective lenses. Some countries in Asia are reporting
that more than 80% of youths aged 17 years suffer from myopia and that
many are likely to have or develop the progressive condition.
It is generally agreed that normal eye development — called
35 emmetropization — is regulated by a feedback mechanism that controls eye
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US patent No. 6,752,499 to Aller teaches prescribing commercially

20 available concentric bifocal contact lenses for myopic eyes that also exhibit
near point esophoria to control the progression of myopia. Both distance-
center and near-center contact lenses were employed. These lenses, in which
both distance and near zones lie within the normal pupil diameter or ‘optic
zone' of the lens, have the disadvantage that they present two central images

25 to the retina at all times so that image quality is always degraded. In addition,
the success of such treatment methods appears to be limited and variable.

In US patent 6,045,578 to Collins et al. propose that emmetropization
is regulated by the degree and direction of spherical aberration present at the
fovea. It was proposed that young myopes have higher levels of central

30 negative spherical aberration which promotes inappropriate eye growth and
that the use of therapeutic lenses to impart positive central spherical
aberration will inhibit excessive axial growth and thus the progression of
myopia. We are not aware of the publication of any significant comparative

trial using lenses advocated by Collins et al for controlling the progression of
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| enses as they inhibit myopia progression as well as providing

cor r ec® onCetrQiling thg pregrepsien of BYepiap -enses that manipulate the peripheral

image in this way are therefore called ‘anti-myopia’ lenses as they inhibit
myopia progression as well as providing correction of central refractive error.
Smith et al noted that hypermetropia or hyperopia (impaired near vision
caused by insufficient eye length) could be addressed by manipulation of the

25 curvature of field to move the peripheral image progressively behind the
peripheral retina.

International patent application WO/2007/146673 by Holden et at
disclosed two-zone anti-myopia lenses that are more easily designed and
manufactured than those which manipulate peripheral curvature of field in the

30 manner taught by Smith et al. In such lenses, the central zone that provides
the refractive correction needed for good central vision approximates the pupil
diameter and is surrounded by a single-focus therapeutic peripheral zone
having a refractive power tailored to move at least portion of the peripheral
image in front of the retina.
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First, it is conventional to refer to a patient as, say, a ‘minus 3D myope’
meaning that the patient needs or wears -3 Diopter (“D”) corrective lenses.
This can be confusing because the patient has a +3D refractive error and
25  could — with some logic — be called ‘a +3D myope’. Since the conventional
terminology is entrenched, it will be used herein but care will be taken herein
to indicate whether the refractive error of the eye or the power of the
corrective lens is intended.
Second, a conventional bifocal lens has two central optic zones of
30 different refractive power, one enabling good central distance vision and the
other enabling good central near vision. In bifocal spectacle lenses, the near
zone is formed in the lower portion of the lens and the distance zone is
formed in the central and/or upper portions of the lens. This allows the desired
zone and image to be automatically selected by normal eye movement so a
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corrective refractlve power applied to the whole optic zone and to regard a

20 different power in the periphery to be a modification of the base power. Thus,
when the peripheral refractive power is less negative than the central power,
the corrective lens is said to have peripheral ‘myopic defocus’ and, when the
peripheral refractive power is more negative than the central power, the lens
is said to have ‘hyperopic defocus’ in the periphery. This is confusing if the

25 change in peripheral power improves focus in the periphery. On the other
hand, as the peripheral defocus of many anti-myopia lenses is increased to
ensure that the peripheral image is in front of the retina, these lenses may
cause focal error or blur in the peripheral retina. In this specification,
‘peripheral defocus’ will be used conventionally for the relative difference

30 between peripheral and central refractive power of an anti-myopia lens and
‘peripheral power' will indicate the absolute refractive power in the periphery
of the optic zone of a lens. It will be appreciated, however, that peripheral
defocus and peripheral power are essentially equivalent since one can readily
be derived from the other if the central power of the lens is known. It should
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this angl eerror was measured at approximately 30 degrees to the visual axis for the
temporal, nasal and superior quadrants of the retina. From other studies, we
also considered that —as far as the problem of progressive myopia is
concerned — the population of young myopes surveyed is generally
25  representative of —0.25D to —-6D myopes worldwide. This cohort or group can
be termed ‘normal myopes'’ to distinguish them from extreme or pathological
myopes that are significantiy worse than —8D. In short, we believe that our
strategies for inhibiting progressive myopia, as disclosed herein, can be
generally applied to normal myopes. The survey data is summarized in
30  Figures 3 — 11 but more detailed and technical publications will occur in the
scientific literature.
In summary, our survey data revealed that:
(i) Surprisingly, and in apparent conflict with the teachings of Smith et

al, almost all unaided eyes with significant myopia (greater than
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20both with and without their conventional corrective lenses in
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littlelbver about hyReropic indeg Rerinhesy Byareredne mashBryopishthatis, iheshus,
d of th
instead of the m%ﬁéulHrﬁ%bg‘ﬁgdW Pe%té&‘?cﬂﬂt&&fof%%?rﬁé& g%&ﬁpﬁﬁ' G 1N

t he periphery they were the nost “nyopi have
had t he greatest ©Snfiinbéttal.on of eye growh according to Smith et al.

The apparent conflict between our survey findings and the teachings of

20  Smith et al is readily resolved when overall refractive errors are measured on
‘aided eyes’; that is, with the subject’s habitual contact or spectacle lenses in
place. It is then found that practically all aided myopic eyes are hyperopic in
the periphery and that the greater the central refractive correction the greater
the peripheral hyperopia. In other words, by making the power of the

25  conventional lens sufficiently negative to bring the central focus onto the
retina, the peripheral focus of the aided eye is moved back behind the retina
making the periphery hyperopic and generating the stimulus for further eye
growth. Ironically, for —4D to —6D myopes (ie, at the higher end of normal),
any therapeutic benefit of their substantial (unaided) peripheral myopia is

30 swamped by the peripheral hyperopia imposed by corrective lenses of
conventional design. In short, the results of our survey strongly support the
basic hypothesis of Smith et al.



The apparent conflict between our survey findings and the teachings
of 20 Smth et aI IS readily resol ved when overall refractive errors
are neasured on 'aided eyes'; that is, vm'th t he subject's. habitual
contact or spectacle |lenses in place. is then found that
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pr obabi Iltf\; (around 95% that contact-|ens-wearing es o
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somewhat r gtlariechybsiaassesolith pratddternhifad cbﬁect%ra’dﬂ‘;%rﬁihelidl l:bbmeBat

changes with eye novenent. However, the apount of sw m can
general |y W& Q%C%Vp%ﬁﬁ Qg AsRRct 8f thisneveniion. Anether gepegids @rﬁect acl e

| enses. 155’&%!36‘%p#é'im%ﬁu%'&ﬁjrécﬂ‘@Qﬂsyklﬁgorps”tgcﬂmﬁw HeQEhsRi e Kits

or stocks of anti-myopia | enses with pre-determned corrective and
per i pher al OjgenEZes o lFEiayed feCEEingrtp Sormentivesppedtansiontducerding tonsteps.
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stocks 1 n wh enses are organi zed or "arraye cor
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R e e ST A W
can be facmb[tw efls&Y withinbaid of centrenpsliaBshafe BRI ddphe pafipipser (so
that nmultiple |lenses wthin a band of central powers share the same
per i pher al Power). In addition or alternatively, a kit with multiple anti-myopia lenses
25 having the same central corrective power but differing levels of peripheral
power enable a clinician to select a level of peripheral power, defocus or
therapeutic effect based on assessed patient propensity for progressive
myopia. Another aspect of the invention therefore relates to methods of
prescription and/or trial fitting using the anti-myopia lenses of the present
30  invention.
For contact lenses, it is preferable that the central corrective power of
the anti-myopia lenses of the set, kit or stock increases in increments of about
—-0.25 D, giving about 20 increments over —5D or about 24 increments over —

6D, but other increments may be used. A larger number lenses with smaller
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power). In addition or alternatively, a kit with nultiple anti-mnmyopia
| enses 25 having the sane central corrective power but differing
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be nore apPPopti AtRPUFB speci alist clinicians who prefer to treat

only certain clpsse®cks, setd dekilsSor dfertadloBrses 88t Hedf qlﬂité@d‘t‘férent
spectacle | enses can e,ﬂrg,[jcaqwte a different 15 character to th

i ndi cal®d grrreeter i thes P ABRYE Dk coniest lenass hegpuskItherBigya
few add- Onc&rﬁgmsecérau@edsern g'éﬂb -GMbr SRk gaﬁraw@sla%né@tdme spect acl es

used by the patient. Such on | enses have pi ano center zones

and offer srmct@q:tes geechby }h@sr@at@nt &uaheadst-en ehsee eamphayaplanp eenter
def ocus or n%?‘ta%?hﬁﬁé %F{:u%Fg?é\H 'h%lst ﬂe:%%hér%‘i‘ n-waﬁf ARaYLiCor

ef f ect and?or pa | e erance to swm neans
cont ri but i powerclgl begsdieeted at:cczrdtrigvte desired trtenamehﬂrccaﬁfebt aretiot patent Thus

add-on.| e s W t i an cent zones ran rent nticul ar

o gea 2t Coifeares b Rl PierEnblae; HRARS ORI BRIBES fracti b,
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and the sepggied, H’Feﬁr'rﬁjé‘ﬁbé"nnBQ“R@ﬁn G tHfe TRE Se M AR ratlﬁ%rstﬁan byt he

add-on lens is not as’in a clip-on lens) but is as in
a peel - offcemwlgtatcmeloﬁt% @er precerefestrg beaawise tha Dlmrsl@ﬂhedge@éa e be

more easi |y DA EH A% ah8iBn HelBSen e PRANGIME! and the selected

peripheral power can be made gradual. Also, if the add-on iens is not rigid (as
in a clip-on lens) but is floppy (as in a peel-off and stick-on sheet-like lens),
thin stick-on discs can be more easily handled than thin rings. From another
aspect, the invention also comprises add-on spectacle lenses of the type

30 indicated for converting standard spectacle lenses into anti-myopia lenses.

Alternatively, sets, kits or stocks of pre-manufactured finished anti-

myopia spectacle lenses with increments of central power and with steps
and/or levels of peripheral power (as described above for contact lenses) may
be provided or used with the advantage of precision, despite the additional
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aspect, the invention also conprises add-on spectacle | enses of the
type 30i ndicated for converting standard spectacle | enses into
anti-nyopia lenses. Alternatively, sets, kits or stocks of

pre- manuf actured finished anti- mnyopia spectacle | enses with
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enabl ed by c finished trial spectacle | enses can” 5be

of parti cubase B@%lff-'fb@uﬂeaitg@” élsorhecaprraeiatendbat hailh srefactard | i ti es
for fini Shgg&tggé?eds%%%%ushpeé‘ﬂaﬁe% midy B /d datﬁ'g;@ %ﬁnﬁ@%e&l ated that

both conta acl e Fenses envrsage
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The neggl fdiﬁeaerﬁlqiugdmn&n to nmeasure peripheral refraction of an eye,
cal cul ate the ust uired to secure the desired therapeutic
ef fect, speci fy 88@5 g??ﬁ ‘gﬂéc'%{ht? RgRE PPespbsiel @?fapgortﬂ 8Y®i ded by
the avai | abhlciale B S2HEmeRl Sie@iPs oMY RLa4IRE RBebelOpHéL: enses.

Wiile it is preferablé for 15the clinician to have a set o
ant i - nyopi 8P¢@Feeustem Igng and have if ﬁ@;pﬁawd/@tm&quldﬁdtby thataveirilityi t
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refractive error en or
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20Fr om anoPris s <tea SulfE H0e RUgRh 8 sERnL aB R InEl neieelEl °S ook of

pre- nmanuf agieties etrensestHedt opsae i the [ews &t iothEe Brderlenanti®logia eye
of a nyopic patjent, where each |lens has a central optical axis and a

central opngarith; iBR @PRIPRate %ﬁ@é&?”@@'qneﬁr}da%ﬁp@é’r%ﬁém%‘oﬂm t han

about -6. OBnéééihéla%éﬁféﬁu%&rér&%h&E@éléF optical zone |ying outside
the central zone that includes incident 25 angles of around 30

degr ee20 and t hatronagneipepaspegbtoe invepfiomeempiises a petnkit or stock of pre-

manufactured lenses for providing an anti-myopia lens for an eye of a myopic
patient, where each lens has a central optical axis and a central optical zone
with a corrective refractive power of less than about —6.0D and each lens has
a peripheral optical zone lying outside the central zone that includes incident

25 angles of around 30 degrees and that has myopic defocus of not more than
about 3.5D. The lenses may be rotationally symmetric having the same
peripheral defocus in all quadrants or they may be asymmetric in that the
peripheral defocus is concentrated in selected quadrants, the nasal and
temporal quadrants of the lenses being preferred. The lenses of the set are

30 arranged in an orderly manner so that a clinician, by selecting a lens for
central corrective power, is able to provide a lens which inhibits myopia
progression without needing to measure peripheral refractive error in the eye

and prescribe a lens with customized peripheral power.
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about 3.5D. The |l enses nay be rotationally symetric having the sane
peri pheral defocus in all quadrants or they may be asymretric in that
the peripheral defocus is concentrated in selected quadrants, the
nasal and tenporal quadrants of the | enses being preferred. The

| enses of the set are 30arranged in an orderly manner so that a
clinician, by sEfastanpijenaspacs theinvestion gomposesan eoénporier, is able
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unaccept a

blLe, , a second trial, lens is selected fro he set It or
atock ot anehiePRERIEREve i BeieEMBolferlF! G5 RlohPETbLD R thpitls
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t he met hod, may enpl oy a set, kit or stoc enses havi n i ple
| onsee. w ¢ 1§ ATAECaRABlE: 8erald (el 186 iF SEorier act MEcaboner” SRk G ¢ b
di fferent LWaN@Ssathe WOBAGeREAIrPNVIIRLLFEpORESHUttRIIBENRI el dTEN
conprising the steps of: neasuring the central refractive error of

the nydpi cPerrpsal mygaiagetores-patient’ s history to assess the
patient’s propeggit ¥ndtAbr aspect, the method may employ a set, kit or stock of

lenses having multiple lenses with the same central corrective refractive
power but with different levels of myopic peripheral defocus, the method then
comprising the steps of: measuring the central refractive error of the myopic

25 eye, taking the patient’s history to assess the patient’s propensity for
progressive myopia, and supplying, prescribing or selecting a lens having (i)
a central refractive power to correct the measured refractive error and (ii) the
level of myopic peripheral defocus corresponding to assessed propensity for
progressive myopia.

30 From another aspect, the invention can involve a method of providing
an anti-myopia spectacle lens having the steps of: measuring the central
refractive error of the eye, judging the propensity of the patient for progressive
myopia from the patient history, prescribing and fitting a conventional
spectacle lens for the eye to correct the error, selecting an auxiliary lens with
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progressive nyopia, and supplying, prescribing or selecting a |l ens
having (i) a central refractive power to correct the neasured
refractive error and (ii) the |evel of nyopic peripheral defocus
corresponding to assessed propensity for progressive nyopia. 30From

anot her aspgfino &dreirdl RYES biGGUrRA bwa/pbr\rﬁn@alrmqbwtrpé pBsiavé di ng an
anti-myopia spectacle |ens having the steps of: measuring the central
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i nvention provides an ophthal mc device, for exanple an ophthal mc

| ens, suchPEgressiBheBYON2REan eye, the apbthaiMicHevisesgraisingha of myopi a
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From appt hSéwéfSéléﬁg tﬁéﬂ@erwh\éﬁdnpb%r Efcﬂﬂ’é dﬂ-feranﬁﬁé Bedoricrl detsis 8% the

progr essi on of opi a of an eye, the nethod conprising placing an
opht hal m cfuﬂémfb@f’f pEeNERlRheE ﬁo‘d@rnt act lens, on an eye wherein the

devi ce 20 corrprmﬁ%?ﬁoggéﬁ%g}elﬁfmenﬁ\?er%ﬂtedr&{ﬂg&g%&hg@ upﬁ@ﬁdﬁﬂé

defi ned by an anoun a of an evi ce
i ncl udi ng progressenedimyagia peamn ph@,rthe npihed cpmpfising placingharef f ect s a

nyopi ¢ def nd_i.ncl n h f ocus of th erl her al
pover _pr of SelRE Gl R, HE S AaRCodrRetiislis. 68 Pl BhorboREeyes

bet weetn t heoragridasad pmbwrmlrwmtransbhdre ppekt pinehak dehmedey apl ong t he
peri pher al rﬁglower profile vvherezan t he er| pheral defocus is a

function ofMPHEL f dpygria ofs’ﬁ'p]gyeet %\%ylce Urthelr including a predetermined

peripheral power profile which effects a myopic defocus, and including a
peripheral defocus of the peripheral power profile, wherein the peripheral
defocus is a differential between the central sphere power and the peripheral

25 power along the peripheral power profile, wherein the peripheral defocus is a
function of the central sphere power.

From another aspect the invention provides a ophthalmic device, for
example a contact lens, for reducing the progression of myopia of an eye, the
device including a predetermined central sphero-cylindrical power which is

30 defined by an amount of myopia of an eye, a predetermined peripheral power
profile which effects a relative peripheral refraction of a corrected eye and a
peripheral defocus of the peripheral power profile, wherein the peripheral

defocus is a differential between the central sphero-cylindrical power and the
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From anot her aspect the invention provides a ophthal mc device, for
exanple a contact lens, for reducing the progression of nyopia of an
eye, the device including a predeterm ned central sphero-cylindrical
power which is 30 defined by an anmount of myopia of an eye, a
predeterm ned peripheral power profile which effects a relative
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t
opht hal ni i?}‘? @ég ’G%Haﬂyr%?c%ﬁ\éhﬁgﬁgﬁﬁggﬁi %%{j%t?ﬂo éaqpi{e/'r/hesaﬁ €aver age
peri pher al ogighgens de@:@e@rﬁﬂ}ﬁtﬁ@{)m of Q%éhé@of@ﬁﬁtlﬁ‘ﬂrrﬁ@dé\h@éfseccﬂﬁﬁﬂ
peripheral defocus and an hal m ¢ devi ce 15havi ng a bel ow aver age

peri pher al a@l@pbmagmcmémh@vmearw@ra@@pg@@hqsﬁledeéw&eﬁa@weth%wc
det er m nedyQy-angH aQSnggg%npﬁeﬂék ééﬁoﬁﬂ%aﬂ-@‘éﬁ%lpﬂ @Fcﬂf‘e;v ce

features and advant ges of the I on W e un
ref erehte bhavinge ttﬁcawamqagegn@nelserahdlefdewaiwmamidébeav@agemehammh and

L BRSNS B e BB OL BB A AT 2ot s ons
under st ood t hat Thsdleharidethbofeatiobs gnd edesrithgekestihie pivedtioand] bée
Fol I owing quéer];tood with reference to the drawing figures and detailed description
herein, and will be realized by means of the various elements and
20 combinations particularly pointed out in the appended claims. It is to be
understood that both the foregoing general description and the following brief
description of the drawings and detailed description of the invention are
exemplary and explanatory of preferred embodiments of the invention, and
are not restrictive of the invention, as claimed.
25
DESCRIPTION
Brief Description of the Drawings
Figure 1 is a diagrammatic sectional plan of a emmetropic human eye
showing various incident light rays to clarify the meaning of terms used in this
30  specification.
Figure 2 is a similar diagram to that of Figure 1 but illustrates —in an
exaggerated manner — refractive errors of a typical myopic eye.
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description of the drawings and detailed description of the invention
are exenplary and explanatory of preferred enbodinents of the
invention, and are not restrictive of the invention, as clainmed. 25
DESCRI PTI ON Bri ef Description of the Draw ngs Figure 1 is a
di agrammat i ¢ sedtigwral is@ similaf diagemis thapotFigurssd beyibustizoss the Lsardfous

i nci dent | ;%Hérrﬁéw&stf& Eé?%ﬁ{”é thﬂfr'g‘ﬁ?%g'lf:ﬁ{% of ternms used in this

30speci fication. SO agramto that of
Figure 1 but il |Rigureaties similar diagexagoeabéEgiRINBIL iHudt@hdPebi V48 of

errors of a typical nmyopic e. Figure 3 is a simlar diagram
to that of qﬂ%{ﬁ?’@yﬁp'ﬂlﬁo%iqqt rates the use of a normal lens for

correctisng cent Fadure &fis aGdimi& B5§@M to that ofFi@iH%Uz" Gut‘hli} lg?]es:‘th?}dsgrof

diagramto that of Figure 2 but Tllustrates e use of an an = myopi a
contact | erfd adgEpRylans and; anermal speetaclgilery asra tcontbired arfti-Fygpiaeerss. but

Il lustrates theg f; E I ctacle lens as
1’1 cgrsmirﬁed anti - lr@o%i%als ?(raér?gﬁgrl’—@gtuégb eﬁggae%g@%[ﬁ@%gﬁfvle&w@ﬁher| cal
equi val ent r@@ﬂe@&rinﬁeipbemrayséedimjtﬁfrmoraleretim_agarsﬂ?ﬁ&al §pﬁétfli;@a| et
t ral regi ' .central .s ri,cal eguival ent corrective

of Unar ded By NEBRBY R R o7 PBF R0 Eles Staneditor auptgeciurvey o

Aust r allDan yaotthfultAuserakamyep Ehineke Gtoped. i S a scatter plot of .
spheri cal equival ent Correctlve[\ power for the @grl pheral nasal retina

quadr ant agai nst'SEnT ISP 5§5"Itf°er_r9 e’ seericA eaHivatest perEestive powire for
POt Of SPNrLCa - wal e cord 2af againe senrel SHHEA Suadhe” <2t 1
pl ot of Spggrrnlegtﬂ/le p%%vlgr\é)%tained from the survey of Figure 6.
Figure 8 is a scatter plot of spherical equivalent corrective power for
15 the peripheral superior retina quadrant against central spherical equivalent
corrective power obtained from the survey of Figures 6 and 7.

Figure 9 is a scatter plot of central corrective power vs. mean
horizontai peripheral corrective power and central corrective power vs.
temporal peripheral corrective power, with best-fit linear regression lines

20 shown for each, obtained from the survey of Figures 6 and 7.

Figure 10 is a scatter plot of central corrective power vs. mean
horizontal corrective peripheral power and central corrective power vs. nasal
quadrant corrective power, with best-fit linear regression lines shown for each,
obtained from the survey of Figures 6 and 7.

25 Figure 11 is a scatter plot of mean horizontal corrective power against
spherical corrective central power, obtained from the survey of Figure 6.

Figure 12 is a tabulation based upon the survey results of Figures 6 —
11 relating measured central and median peripheral refractive errors to
different sets of anti-myopia lens characteristics.

30 Figure 13 is a tabulation also based upon the survey results of Figures
6 — 11 relating measured, central, nasal and temporal refractive errors to
additional different sets of anti-myopia lens characteristics.
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15t he peripheral superior retina quadrant against central spheri cal
equi val ent corrective power obtained fromthe survey of Figures 6 and
7. Figure 9 is a scatter plot of central corrective power vs. nean
hori zontal peripheral corrective power and central corrective power
VS. tenporal peripheral corrective power, with best-fit |inear
regressi on |ineEigeoe $dsva gfaph @mring periphareldiafoeus ncmﬁrwrwmfd@ur

Figures 6 gggmélar)(/gontﬁ% IEH%HES al? afe 8&%%#3&\19 Pl M‘aeﬁ:‘ V\%tlo L nd

corrective orT'd COFTEeCtive perlphera

central cor:)pﬁmof/taenamerofFagurelaQal guadrant corrective power with
best-fit |inear ggi SIO | i nes ?hownfor each btaln ;(o t he
survey of Fi gur EGUE 100 4 Sissbrgiane Fere alatata Bro prd bk fban
hori zongal |4REE 8GHANE fdm».%rbya@arareﬁﬁoﬁs@h@rrb&aboﬁr@éﬁr@cﬁnyuﬁac‘aﬂat ral
power, obtained fromthe survey of Figure 6. Figure 12 is a

t abul at i oniNbRIERY MGRHOGIRESIONIO) SYOPESIRAIERE. Fi gures 6 - 11 rel ating
measur ed centr ag; ﬁFéj1€r%dé9 REhRRET reé&fté Ibf"aetr%%ﬁc? §13§8 B%fkﬁrent

sets of anti- rryo I 'ens cﬁjgr acteristics ure l'ation
al so basedsem’rstocheofmmnmylmeal ts of Figures 6 - 11 relating

i f7orent sots BOUhTT i ARG TIEREE Moy @i §b it of Sdl 2"

i s a gnaphspéaatloerpesi pheral defocus power curves of four exenplary
contact |ens deéiigﬁns hat are consi %ra?nt with the "Ml cr| ption

option of the t rgRrgeREs e central and pegip ‘aleal{cg r@fgacéf)
di agr ammat pge %Wh% %ﬂ'ﬁrﬁét’réﬁic Qhith oWp (DRMtthé K ds did ofdet PheltgRse

suitable for use by a practitioner for” both correcting nmyopia and
i nhi bi ti ngfromethgcegiralsaisin the XAxipi a i n pati ents. Figure 16 is

2t Sgi‘gg?r@(‘;‘;{ ;Cfﬁﬁéeﬁﬁgﬁé\ké M2 Sdrighetdlstto RADCHOTBELS b whidh is RighiyP"

15 (with a subjective ceniral refraction of about -6.00D) myopic with power (D) in
the y axis and offset (in degrees) from the central axis in the x axis.

Figure 20 shows the peripheral auto refraction of an eye myopic eye
with a subjective central refraction of about -1.50D and the peripheral auto
refraction through a soft contact lens with a high peripheral defocus with

20 power (D) in the y axis and offset (in degrees) from the central axis in the x
axis.

Figure 21 shows the peripheral auto refraction of same highly myopic
eye as in Figure 19 and the peripheral auto refraction through a soft contact
lens with a high peripheral defocus with power (D) in the y axis and offset (in

25 degrees) from the central axis in the x axis.

Figure 22 shows the results of a study of Schmid in which the sphere
power in minus cylinder notation was measured centrally and at 20 degrees in
the nasal, temporal, inferior and superior retina with central sphere power (D)
in the X axis and peripheral differential power (D) in the Y axis.

30 Figure 23 shows more details on the study of Schmid and separates
the nasal, temporal, inferior and superior data with central sphere power (D) in
the X axis and peripheral differential power (D) in the Y axis.

Figure 24 is a representation of the effect of peripheral refraction in

terms of sphere refraction and sphere equivalent on rated side vision quality.
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Figure 17 is a diagranmatic representation of a small kit of add-on
10spect acl e | enses. Figure 18 represents the central and

peripheral auto refraction of an eye which is emretropic with power
(D) inthe y axis and offset (in degrees) fromthe central axis in

the x axis. Fi QF%(I'&QS%@\Q%&W@O@@Qic@h%?éph@%@ GivhIEACERABIG an eye

which is highly W th a subjective central refraction of about

- 6.000) ny@PREShinerTefiadive diffgrence bavapnpeniaband 8@ dsatecmrpsabypties)
fromthe ceptfata@iphs, fopbﬁmﬁﬁﬁe?é(h%ridian and sdﬂegé'éﬁ’tfiﬁgeﬁ@f)w.s t he

peri pheral "auto refraction of an eye nyopic eye w a subjective
central refract Fgure6 ibagraphiplsitidg aediralhephpes equiealant ratractioref r act i on

t hrough_ a soft ntact lens.wth hi.gh per.i al defocus, wi 20
bover (B 2RaPRERS Bfpeh B e ol alGieBAT bR RRYRLA 20 0xi <
i][l t he xhan'ﬁlgree nasa_nyoﬁt@tﬂuﬁnré&ag_@@fdﬂ{\goltwébtpﬁﬂéad:n@uth o rlefra;:tion
or Ssane nignly opl eye as I n I gure an e per| eral auto
refraction thr O%Hp%ggg? r%ﬁ?%@t'qrb‘hfsaw)ﬁm@eI'ﬁ’l?r&ﬁé'ﬁ%ﬁfﬁ?hﬁmedef ocus
Wi th power nglhg '“Eb\k'beAg?(riégé’sarﬁﬂmi@ﬁ”‘;:t?géet ChRedrMeRES) fromthe

central axis ih the x ure 22 shows the results of a
study of Schmid in which the sphere power in mnus cylinder notation

vas meggured copilol Yo ARkl oMY RS ARl o ERP R Bl

i nferior and supérior rtetina cen ere the X
axi s and pfiipmesabyelil 0heviegta edrnpaier irig D}, lenstiBeretinaxidsand3dgigur e 23
shows nore_detail,s on the stu of,, Schm d _and, separ at t he nasal,,
Compor al | PHEED: B Sk DRBE HETIedLE SHe {oQa St B PENSINDEoE i n
the X axi saepfl Rémaptekaivided hes @na icahtr@i®rtior( 2D (sofld bk Y thaXisSused,
Figure 24 is a representation of the effect of perjpheral refraction

in terms ofor&gREalyisien pae indieg e ipma hegasiaansive prrtio&idhei de

Vi si onjgualdiing; and (i) an ar’r:'ub%‘r'b%riﬁﬁer‘aﬁp&tigﬁ QQQhQﬂcH?&)‘Wﬁcﬁ%ﬁhéﬁ |Fg&er €
equi valent refraction against the refractive difference between
central anth Beadleayr eentreapartion 22 pigds lesatseneitiveadn iaorgmat or erboeirogisher e

rer i di an aﬁﬁer @ﬂﬁ%rsqraigﬂwa[\ﬁ%rlaggaﬁe t(grjl 915201 Qirbcied aPLRRINCR! 94 hkidp

central sphefe equivalen raction
central beam 26 from a distant object will be brought to focus at f on the fovea

in the middle of central region 22 of retina 18 providing good visual acuity. At

20 the same time, a peripheral or off-axis beam 28 from a distant object will be
brought to focus at point p on peripheral retina 24, it being assumed that the
central ray 28a of peripheral beam 28 intersects visual axis 20 at the axial
center n of pupil 14 (sometimes referred to as the nodal point of eye 10).
When the gaze is directed at a near on-axis object, the lens 16 changes

25 shape and optical power in a process called ‘accommodation’ to (ideally) also
bring beam 26 from the near object to focus at point f. Similarly, beam 28 from
a near off-axis object ideally will be brought to focus at point p on peripheral
retina 24. In fact, an emmetropic eye will normally exhibit astigmatism for
peripheral off-axis objects so that there will be two slightly different foci near p

30 on the peripheral retina for both near and distance images.

it will be noted by inspection of Figure 1 that peripheral beam 28 enters

eye 10 from the temporal side or quadrant of the eye (and head) and is
focused on the nasal side or quadrant of peripheral retina 24. Conversely,
though not shown, peripheral rays entering eye 10 from the nasal quadrant
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5against the refractive difference (sphere equival ent) between
central and 30 degree nasally offset autorefractions, for two test
popul ati ons. Fi gure 27 i S a representation of an exanple |ens
provi sion schene having "Low', "Average" and "Hi gh" target correction
series. 10Figure Us a greatly sinplified diagrammtic sectional plan
of a nor mawill Ie‘rnmgmmﬁﬂeet@mppoalwﬁrﬂj\t@f@@rﬂmallrgtma 2450f1GDUF$%ns 16,
retina 18 or

m d- vi sual ggﬂﬁ)ﬁs/ rﬁlgr%&s %éh %H%Qwéegy ﬁg@%egh?. na% | it Zéﬁlﬁ}?’g o (i)
a central mﬁerﬁormaﬂ%r(mmm\d) bl ack) t hat |s used for central Vi si on

and i ncl udes th f ovea Si ortlon of the 15reti na,
and (ii) an ann %P’Voﬁéﬁ%'ﬁg?gf %%’f“ létt@cf{gw WH9ER 9" ?H?ruch
| arger n aéﬁﬁmérala@tlﬁ@mrp%wwéﬁ I.rﬁpori’a%ttwmum foPERe regoIBtibh bEeyd N a
normal or enmetropic eye with a straltght ahead gaze (on_axis 20)

di r ect ed agr%NtBt%‘Fﬁ%deW e rapasusament oijba retsartive sowgr af besve albj ect
will be brgg%% é@lés‘)@%v@éoﬁ iddted Wend evem.danmﬁd@taﬁbg%r%wecwnt ral

regi on 22 reti providing good visual acuity. At 20 the sanme
time, a pepigshdbind lersesfformydpesoptiaring ffono pragressstcamyord] ladhiswi | | be

nat the carga ket Bhy RS bl BEWRER BAFEoy 28y gt efidnelal ol 27T

20 at tfhe miérabcte @xise20 at mfmtpu;sl the péripiserabangie sorraff-axis edgled obithat he

dal t of i s di d_ at - axi
by act Tt hiavi e eaty Haranse o SRR AEhe o it S et T arde s
called acmmﬁébhféageﬁt%eﬁtrale@érlpﬁbraIréyazsts hidkeb aam opfic kR ad WehiRear

object to focus at pornt f. Simlarly, beam 28 froma near off-axis
obj jt ect Egem 9% Vi leps Brang au@m dlﬁ@uﬂ&dgteizlq?dn NtVOﬁN'ghn%"ét?hﬁ”ﬁdher al
retina ”‘"‘???*

astigmati sz?lla %g@ﬁrp eral tl% ?&Sglt@g& ect Iséﬁgi(‘ga'ﬁ?% t her elevt?ﬁnlt I'IOF

slight 1y dsdifanesftcofnes 1head the @eoe of e der Dtbemreierre@to a@trfeoantbmm

Fraure 1 ¢ WG dgE Rl gneiiaren)d oBG> FRETIITREREL X i e
or quadr anidenfifidches AC® indfigureedd) 3and is aséditirneaswingtthe padstadraki de or

quadrant of erlcghe .al retina 24. Conversely, though not shown,
peri pher al PPY§'S @RETHP'2FESED from t he nasal quadrant

Our research suggests that an incident angle a of 30 degrees in any
20 meridian will place point p far enough into the peripheral retina to provide the
desired stimulus for eye growth but is not so oblique as to be excessively
difficult to use. Effectively, angle a can be regarded as a solid angle.
Accordingly, in our extensive surveys of myopic youth in Australia and China
we used an incident peripheral angle a of 30 degrees when measuring the
25 peripheral refraction of aided and unaided eyes. The findings of these surveys
have therefore been used to design and test corrective symmetrical and
asymmetrical anti-myopia lenses for myopic patients generally.
Figure 2 is essentially the same diagram as that of Figure 1 but shows
(very much exaggerated) a myopic eye 10a that is also prone to progressive
30 myopia. (The same reference numerals are used for the same parts as in eye
10 of Figure 1.) The axial length of eye 10a is too long for accommodation to
focus on-axis beam 26 from a distant object onto central retina 22. Instead, it
is focused at point £ in front of central retina 22 and distant images will

therefore be out-of-focus. For convenience, this problem is commonly
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wi |l inpinge on the tenporal quadrant of peripheral retina 24. O
course, peripheral rays can enter the eye fromthe superior quadrant
(above) or the inferior quadrant (below). The work of Smth et al has
shown that out-of-focus inages on the 5peripheral retina 24 provide

an i nport agér%azééd;?!; ‘f‘%fré&fv}gté?ﬁ)r’rﬁ&:‘éhgé LN bgfcoﬁééﬁte@r tff‘ndgr @ﬁ%géﬁi}e"gl Y

t he neasur e refractive power O I's angl es
i S now congoder lkedst{gedkigofe 3). i—toweabr wmme’saaoéyploallyo‘ocwsemar;on axis

i bi | f fr
R 8 T g L T N S Ly
peri pheral ab@tﬁ@‘r 28irddive teiod ainmen IrSm?@plaTeyQQI-rﬂenphe&I hﬁﬁar@@bl pher al
angle (or off-axis ang[:;l eg of  t hat or m Because of refraction
at the ¢or ABRCYS—dnuh -§s bepm %{?hél 89‘13\? W P‘P\"é)i@ﬁ%rfﬁ@?ﬁ &t r al
peri pheral por &nigBbr AIMHeGE s%\tvh tORHyPeRpiSdeBoyd ﬁn@!’é?as%%e@urh@ub €S

than a and is difficult to determne in vivo wth normal Iy avail abl e
i nst r unent excassiveLyeqrewt #rd cenmEbuErs &0 PWIgsEIBMSEMPeRIReen the anteri or
15surface of cornea 12 and the plane of iris 14 - often referred to
as the anterior chanber depth, or ACD - is generally taken to be
3.5mMm Thi s di skignee3 showslemjopfd eyé 0= fAEd with Eiognveiﬁiohal-ccﬁrmdei S

resear U Stape i ebEe AR E el S fistaten B s EBhdee B S apY

20mer i di antd/\d:driveﬁh@feﬁ cbAizdt lefsé LB COFsirdgativd gower theheicaly retina
to provide the desired stinmulus for eye growth but is not so oblique

as to be exQEads aniyalyision et ageemig atmcé@@wa lens A6 Hripg KNeas be
regarded ag é}n%‘ﬁcﬂn ét%m &@é&&étr&msyon t'h@ a%ﬁgwevsr fsvRys of

myopi ¢ yout in Aust Chi na we use .an i ncident peri pheral
angl e a of sigfs d‘@gfloé@sof/\hféﬁxmm2&g)@|ﬁ>@nf£9 flathepivehiad pegipherel i on of

21 ded 2410 1BAE R0 gENERd U LRHA8S: SlniDERE BHINRAERAYBUANSES! O ¢

been used st’ ' ¢o synmmet nmetrical
anti - myopi prolgeemsa& rheopiay Ejguce paﬂuserates tgereé‘eai dfyan anti- myop|E| gure 2 is

essenti al | ne di agram as at f ure much
exagger at eé} 'Hﬁg‘?ﬂs on, JHOR G £YEH tﬂ i ¢ acl:qgerﬂﬁ,ggvl\%g%\f@ﬁ
myopi a. (Tﬁﬁeﬁt@élﬁaph@fz@hémﬁ dﬁﬁﬁﬁuté}il.ﬁ)ll%r& mﬁﬁﬁlaﬁym —tSemRdrBeiepfdrs as
in eye 10 of Figure 1.) The axial length of eye 10a is too |ong for

accomodat Y&#h$ Bnéeycsiandaid 42918 !'safa?a)é@atfqoesrmcéﬁ ‘Eﬁ"%"tahWﬁ'OBB? &t onto
Centra:% reéédb?nragdatldh% ral lbné%fb?iﬁ%%ﬁi ﬁ(;] &é’Htr%"l fcfcus'oﬂtcf&é?‘?Fal of

central retina 22 and di stant 1 nmages erefore be out -focus.
For conveniedina@?2 atipoint brldyisedd has aoanmuilyperipheral therapeutic optic zone

32b surrounding central zone 32a with sufficient myopic defocus to bring
peripheral beam 28 to focus at point p in front of peripheral retina 24, thereby
generating a stimulus to inhibit eye growth and progression of myopia in eye
25  10a. However, the out-of-focus peripheral image can cause peripheral blur.
Contact lens 32 has a non-optic zone 32¢ surrounding peripheral zone 32b to
enhance fitting and comfort.
Figure 5 shows the conversion of conventional spectacle lens 30 in
Figure 3 to an anti-myopia lens with the same effect as contact lens 32 by the
30 addition of an add-on lens 34. Lens 34 has a plano central optic zone 36 that
does not affect the central refractive power of base spectacle lens 30 so that
central beam 26 can still be brought to focus at point f on the fovea of central
retina 22. However, add-on lens 34 has an annular a peripheral refractive

zone 38 with positive power that, despite the negative power of lens 30,
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regarded as 'refractive error' because can be corrected by fitting a
negati ve power |lens (see Figure 3). However, nyopes can typically
focus near on-axis objects on central the retina 22 achi eve good near
vision. Eye 10a illustrates another 'refractive error' common in
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conventional contact |enses. Lens has negative power that nicely
correct® cewiatig adhesivh to | et accommdatlon of natural lens 16 bring

on- axi s beam 2 f.
ovever, | ons. 3b'e P AT E R Spbrebpie Bt atafnadYaBShn, - .
further behhitth the rrefpmmwalpowérsaoi the déeretervacaof nyiltarorey erifigetlatses
stimulus for continued, ey row h and progressiyv opiia. Fiqure 4
1 Ust r at o6 FE Raqdhtite Bidactert b iga e broeY e ettt opi ¢
eye 10a, IaerhtFH|$oc§aa§eunas@m@@dzhncﬂaﬁ%lcﬁe’ﬁe}te%r@naa’é@@térrmn@entral optic
zone 32a of about pupil size er faor

h
G er 28 anlneaateaiBien APl ioRE N QIEZDPEL 62 TGN BE TIALzdsRlods sl 2o
acconmodat p Ermambvén%sb@dme Qi Mdé&eéﬁﬁ&@&cfﬁrﬁ%ﬁm@ thEQEHSctRet 0

central retina 22 at point Ii%'ens has an annul ar peri pheral
t her apeut i BOWBE ﬁdeelZSﬂiieafBiZ‘lbleﬁYﬁraiLﬁfge lﬁ’grll@@fﬁf&'ﬁglﬁ%ne 32a with

suf 1 cient myopie SEEAGYS vl bPgolAiy BStals SEPENRE et RS,

point pmin front o peri p generating a
stinmul us t condutidd in vehieh greanedsuaed ppnpﬂwelsafreotn@ferrgrcmlw dagresse

2510a. he out - of - f ocus | phe

por | phét ol THsneent) B Ress iarthors) L SPerh aupPOR GRESSY TRy masindi ng
peri pher al (s@R6t ARMybPed 2B EEpEidpid defodits] beietHedrhount was notlisgitest 5
shows the conversion of conventi onal spectacle lens 30 in Figure 3 to

an ant i - ny®pPalgiR#ed weiliqd Aet iBgiease pp SraMalicaly /e LxPesierdoIdgby t he 30

addition o I tic zone
26t h " domyBPeRiSaaon®he o 800 LARA iR TRs8NONERBIES besh

spect acl e t@rdenged §do thegrapbaor atattasoheds ot higusas 6 +— Wdnwrueipyie t o
focus p%f:%‘ctwe énh& ArPY s%eé}%?éci 'teF { bPhe heggé(}ee‘ﬁt%[yale‘h‘i’d on

| ens 324" has an an ar ap her rac Ive Zo positive
power t hat ancdies\phmb atllmenplegat mesmvmnt@Wefeemad@@i 30 degrees (incident)

in various quadrants. These graphs can be summarized as follows.
Figure 6 plots peripheral corrective refractive power (as spherical
equivalent) of the surveyed eyes at 30 degrees in the temporal quadrant
25 against central (on-axis) corrective refractive power (also as spherical
equivalent), indicating a generally linear relationship. It will be seen that there
is a 3D spread in peripheral focus for mild myopes (better than -2D), with
most eyes exhibiting hyperopic (relative) defocus in the periphery. Those
exhibiting hyperopic defocus would be considered to be a much greater risk
30 for progressive myopia than those with myopic defocus. Similar results are
evident for measurements of corrective peripheral powers in the nasal and
superior guadrants — Figures 7 and 8 respectively — but with a significantly
greater spread of corrective peripheral powers, especially in the superior

quadrant.
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generates sufficient peripheral nyopic defocus to bring off-axis beam
28 to focus at point p" in front of peripheral retina 24 (as in the
case of contact lens 32, Figure 4). Add-on lens 34 can be attached by
mechani cal clips 40 to base lens 30 (or to a spectacle frane, not

shown), or it be attached b 5sui t abl e _adhesi ve. Those
SKi11%d n the hlaures PendT0erdaidng e e T RRPET RS ARSalRRYer dn ch
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did not ingnepsR Afvél somlatad fall wihireX BBWpeshd or hi gh nyopes. Data
fromthe nyopic eyes included in these surveys has been condensed

into t A& graphsClearlycthis ¢stashaperds e asiueidse gresent invanijgn; damehs

20refracti : ' 1 ' f | cal
equi val ent ﬁaéng g%”ﬁﬁr%ﬂ’o%%géﬁ phe Lqelgﬂgéaés{?r?@@@sm rés maﬁ:(;aé at 30
degrees (i prE-sefreccording tr ¢anirel poraer aithaut pEhipiserabdeiphiss excecdang 3D,

summari zed,as follows. Figure 6 plots.peripheral corrective

e act | ve o e it el bandis ot SinVE P and e 30

degr ees i nptdeeribe opstonlizegladsanto Lbiagairastcene sl refrbctiv@nereor @i to

corrective refractive oYverZ;éal sogfs spheri cal e(‘i],ui val ent),
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there i s arghhspictadinbiaReEamberedudeaas SiskRr 0Bkl BYRReY riiBsbler than

-20), with nost eges exhi bi trﬁé‘% hyperopic (relative) defocus in the
en

peri phery. thigshageerrelpts theg spheredidffesencs heiwegnwentrahzictier ed to
be a much gretLr) Sdwdf for rotationally symmetrical lenses (as in Figure 12) or for
rotationally asymmetric lenses having different temporal and nasal powers (as
20 in Figure 13).
Referring more specifically to Figure 12, the left hand column [Central
Refractive Error (D)] lists measured central refractive error in increasing
increments of +0.25 D up to +6.00 D for the unaided eyes of the surveyed
population. The second column from the left [Median Peripheral Refractive
25  Error (D)] reports the measured median peripheral refractive error at 30
degrees (incident). Thus, —0.25 D myopes (those with a central refractive
error of +0.25 D) were found, on average, to be —-0.71D hyperopic periphery
and —5D myopes of the population (those with a central refractive error of
+5.00 D) were found, on average, to be +2.83D myopic in the periphery. The
30  third column [Median Script (Survey) Cent / Periph.] of the table of Figure 12
indicates the absolute central and the peripheral defocus (respectively) of a
customized prescription lens appropriate, on average, for the part of the
surveyed population having the corresponding central and peripheral
refractive errors indicated in the first two columns of Figure 12. Thus a —0.25
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30 for progressive nyopia than those with myopi c defocus. Siml ar
results are evident for neasurenents of corrective peripheral powers
I n the nasal and superior quadrants - Figures 7 and 8 respectively -
but with a significantly greater spread of corrective peripheral
powers, especially in the superior quadrant. Figures 9 and 10
present thé& mwmfeemth/@weaﬁmeawrad@enﬁglaﬂrrq;bmwIra&aéera.ﬁrwrth Ngures 6 and
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basi s of tHe present 1nvention; ‘nane e per eral power of
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Contr ol DO oM B S BABEE S P gy © 7
hnd ¢ 5“?Eamﬁm??%ah%ﬁfa?abﬁf?m?”‘?“ fEaction for therapaut ¢
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tables or fail &) of tHewble 6f|ﬁéur6q72r|ﬁbl§ét%strﬁﬁi é'f&ﬂlhlgﬁ reRhBER aptibhgr ence

bet ween central and peri pheral ower for rotationally synmetrical
| enses (as(erﬁlfF:PbB@r@hPZ?' Qﬁm%ﬂ hedaay iused oM OWAB CPITESPRMEME havi ng

mor o spoci 1oaT g et BeE of BOME el Bl R R AR T 19
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T e e LRl el B Rt PRt ool el R S
Peri pher al mitifnatrbaneert Srrseerof (12 fhirdepfunts of Rigureetd wiid thedughﬂ
peri pher al Ieve{ rd’;‘dcstjﬂvgo %r r+3r00315 +§50 D and +3.00 D in four steps of peripheral
defocus. The use of steps in peripheral defocus (ie, where multiple lenses
20  with the same central power have difference peripheral powers}) is intended to
simplify understanding and prescription by patients, clinicians and
manufacturers. The ienses of the two-part fourth column of Figure 12 are also
conveniently rotationally asymmetric.
Referring more particularly to Figure 13, the table of this Figure
25  provides information useful in the case of manufacturing rotationally
asymmetric lenses having different temporal and nasal powers. The left hand
column [Central Refractive Error (D)] again lists increments of measured
central refractive error in increasing increments of +0.25D up to +6.00 D (for —
0.25D to —6.0D myopes). The second column from the left [Median Temporal
30 Refractive Error (D)] reports the median measured temporal refractive error
for those of the surveyed population having the corresponding increment of
measured central refractive error listed in the left hand column of Figure 13.
The third column from the left [Median Nasal Refractive Peripheral Error (D)}

reports the measured median nasal refractive error for subjects having the
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degrees (incident). Thus, -0.25 D nyopes (those with a central
refractive error of +0.25 D) were found, on average, to be -0.71D
hyperopi ¢ periphery and -5D nyopes of the population (those with a
central refractive error of +5.00 D) were found, on average, to be
+2.83D nyopic in the periphery. The 30third colum [Median Scri pt
(Survey) csaresmandingncgntigd rafrastivespirer gtegtingiiedeftmasherleenned is Reted
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steps oF pemlummem@haueﬁh;e:n@'lphﬂnalmetsraw@ed tohtweirdempor quedredistoover

the m nim hethlrd colum of Figure 12, while
the ' hi gh' gﬁéﬁgﬁéﬁgﬁréﬁ{%gaiﬁ% D, +2.50 D and +3.00 D in four

?teps Wﬁf peri ph‘émabplfiebmmuelumﬁtﬁdde@S@éppﬁd@mdh&rmérdmmpmfahedmj!@cus

i e, ere | en he s tral power, have

i £1 er onccOlBPSh T o isEhs PLbANSral o e S s s SHALP a S ng

and prescr p@ﬁpr@ﬂamefmtsl ke set@ldfnbr@,bamt@ﬂ@uﬁn@haamh%ﬁrrﬁns The

| enses_of the two-part fourth colum of Figure 12 are also

conven?@nt pRownithg pglhlgm g,ntglgg meppeal Chosen Power/Defocus” applles the
peripheral defocus to the lenses of the ‘temporal set’ in four discrete steps,

+1.58D, +2.0D, +2.5D and +3.0D to the temporal corrective power, while the
“Nasal Chosen Power/Defocus” (right hand column) applies the peripheral
defocus to the lenses of the ‘nasal set’ in three distinct steps, +1.0D, +1.5D
25 and +2.0D. Again, It should be noted again that, when considering lens
design, it is the nasal and temporal quadrants (respectively) of the lenses to
which the peripheral defocus is applied to effect the desired changes in the
peripheral temporal and nasal quadrants of the retina. The lenses of the two-
part fourth column of Figure 13 [Add Stepped Peripheral Power] are, of
30 course, rotationally asymmetric.
Figure 14 illustrates the relative power curves for each of the four steps
of peripheral defocus of the contact lenses designed according to the ‘Mild’
option of Figure 12 (fourth column). The maximum peripheral defocus of the
lenses of this subset or option is set at 2.5D. The reference numerals (60a,
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Referring nore particularly to Figure 13, the table of this Figure
25provides information useful in the case of manufacturing

rotationally asymretric | enses having different tenporal and nasal
powers. The left hand colum [Central Refractive Error (D)] again

lists increnments of neasured central refractive error in_increasing
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(Sur vey) CHio™ e bera pewe'rc&@w Hhortba et f%tﬁ 52 3. R a set
of asymret g&i5(ARAd ddMIRHR MBIGHEH NirhberBilérgek 1287808 Wk cevdrmeer
applied to the nasal quadrant of the retina. Again, it is tobe noted

that the | ©9g88 HYoRes: UB & —B00tMdn this exampies thgienses F8® ane SBhare
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e, BovecrREREREsi e RRel i G0 aoR PR BRI P02 B BB The
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peri pheral defocus to the es of the ' set' in
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col urm) applies the peripheral defocus to the |enses nasal
set' in thakevedessensla gt past52 ag inglivated bgbracket 59a and the central

powers of lenses 58b of part 54 are similarly indicated at 53b. The peripheral
defocus of lenses 58a are collectively indicated by bracket 57a and the

25 peripheral defocus of lenses 58b are collectively indicated by brackets 57b.
Containers 56a and 58a can be differently color-coded, for example container
56a may be yellow and 58a may be red, and all the lens sachets of each
container are similarly differentiated using the same color codes — as well as
bearing both the central power and the peripheral defocus of the enclosed

30 lens(es), to minimize the chance of a lens sachet being place in the wrong
part of kit 50 or the chance of the wrong sachet/lens being selected for trial or
use. For convenience of use, lenses 58a and 58b are arrayed in their
respective containers 56a and 56b according to their increments of central
power, though this need not be done in the linear féshion shown in Figure 15.
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25and +2.0D. Again, It should be noted again that, when considering
| ens design, it is the nasal and tenporal quadrants (respectively) of
the I enses to which the peripheral defocus is applied to effect the
desired changes in the peripheral tenporal and nasal quadrants of the
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single level, or it can be vie as a diagramatic
el evat i on stfib-getsdifibon & b, 16206 @nd i9db haxingt tweed eight rfsunandtivet lensss 58l 54,
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| enses of mmpecthehconformto those set out in the 'Hi gh' peripheral

power (far right) of the bul ati on of Figure 12. Thus, kit or set 50
has doubl e the Wﬁm%%ﬂ&@niﬁ yseddrdhe Bllgwingmanngr The Pradtifigner
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tried. If a patient who is trial-fitted with a lens from part 54 finds the peripheral
blur excessive, the lens with the same central power in part 52 of the kit can
25 be substituted. [n either case, the clinician can be highly confident that the
selected lens will act to inhibit the progression of myopia in the patient to
some degree by bringing the peripheral focus onto or in front of the peripheral
retina o provide the desired stimulus for inhibiting further eye growth. Where
kit 50 is one of contact lenses, it can be used to dispense finished lenses to
30 the patient or to make the appropriate order for supply from a wholesaler or
manufacturer. Where kit 50 is one of finished trial spectacle lenses and the
clinic has its own lens finishing grinding and/or polishing facility, it may supply
finished lenses to the patient; otherwise, orders for such lenses are placed

with manufacturers in the conventional manner.
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Cont ai ners 56a and 58a can be differently col or-coded, for exanple
cont ai ner 56a may be yellow and 58a nmay be red, and all the |ens
sachets of each container are simlarly differentiated using the sane
col or codes - as well as bearing both the central power and the

peri pheral defocus of the enclosed 30l ens(es), to mnimze the chance
of a | ens sacheTwbdumergypescof sets, kis ar sivgkpfarmedfin eccorgoneg withée
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havi ng thrggye Blettime E&WFal BFef biEndRBESaRrRDMphBrNPoWeRaRA is dgEOoCcus
steps marked +1.50, +2.00, +2.5D and +3.0D respectively. Lens kit or
set 50 canlepees geepahrcarpeartraentaie identigalrier thatrihey seacents @mer 15nmakes
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appropri at goddf (fercdAavieolé enichrr) PAMRIv that they belong to one consistent series
or kit type. The peripheral powers of the lenses in the compartments conform
to the median power of the surveyed population for the respective central

20  corrective powers according to the third column of Figure 12. That is, no two
lenses of the stock or kit 70a with different central powers have the same
peripheral power; conversely, each central power is associated with a unique
peripheral power. The lenses of kit or stock 70a therefore have the minimum
positive therapeutic effect.

25 In kit, set or stock 70b, lenses with multiple therapeutic levels but the
same central power are housed in each compartment 74, the label 78 of the
compartment indentifying the respective central power of the lenses therein.
Each sachet 76 of each compartment is coded to indicate the level of
therapeutic effect and preferably has written identification of central power,

30 peripheral power and treatment level. In this example, sachets 76 with four
different levels of treatment are contained in each compartment 74, the lowest
being that of kit 70a described above and taken from the third column of
Figure 12, second lowest being taken from the second last column of Figure

12, the second highest being taken from the second last column of Figure 13
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20sel ected and tried; if so, alens frompart 54 is selected and
tried. If the patient is not satisfied with the acuity of central

vi sion provided by the selected lens, the lens with the next adjacent
central power fromthe sane part of the kit is tried. 1f a pati ent
who is trial-fitted with a lens frompart 54 finds the peripheral
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78. |1t 1 | bddenderaestdZel ltlthﬁﬂ waprohill pavea commaoebase ¢wre.ay atlerges

from-0.25 r. st ock
70m 1 ne- o8 e sl SeS of AL He i tiferant base, cufdbs by bsedli 2
central pow&lrbdocrﬁndeamtfdmhsba"ee pm/emiﬁeaeh aod)mrlens focite identifidte | enses
in each co e | ica at they can, ser\v

contynat | ARREOT by etk ST HaREver et DreriolSExaRIes L SeBR, 1

i denti fi edduditdblelfo Bk BeNMMsds drAdieSadhess ﬂm@t‘ndéﬂﬂto inetifg tiene

peri pheral power need not be included in this exanple, it is

pr ef er 8b| ePerferal|Roverandpabpse 6¥vehe kit are coded (for exanple by
color) to show Tﬁ@haﬁﬁ@yoﬁ%% it s%FSO‘ﬁ?élﬁhlﬁF Wﬁa?@ééc‘ﬁﬁeé’%r‘ﬂt’[ortype

The peripheral powers of enses in e conpartnents conformto
t he nedi anS@(ﬁﬁk&):lgﬁreﬂﬁé wsnraytetquopmdﬁmtrabnefmn@fe erspefithe e

central 20 cor dj j i gure
To hat i B SEEY UGN S RERAPChRBNG R Pl e Y ek
central popatremt hist@ry; belectamn gquekorplees alithpolseel, orqunipeesz Hgfocaach
central _power ciated with a_ uni epri era wer. The
enseatd RPoOBReE S die e MsRbritt SR Ve SRS ATES lensa the
t her apeut i gatﬁrft'ewab.teéls@elsﬂaue I88% 06N étgéﬁiﬁ-ﬂ?ﬁ%hed 5 $R8e Vi witiite pl e
t herapeutic levels but the

appropriate central power. If the patient finds the peripheral blur excessive, an

add-on lens with the next lower level of peripheral defocus is tried until patient

acceptance is obtained. A final spectacle lens may then be ordered or finished

30 using an in-house grinding and polishing facility. The ability to provide so
many levels of peripheral defocus from a small set or kit of lenses is an
obvious advantage.
Turning more specifically to the anti-myopia ophthalmic devices

themselves, and more specifically to ophthalmic lenses such as contact
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sanme central power are housed in each conpartnent 74, the | abel 78 of
the conpartnent indentifying the respective central power of the

| enses therein. Each sachet 76 of each conpartnent is coded to

i ndicate the | evel of therapeutic effect and preferably has witten
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propensity to.progressive oplafromthe patient history - which, of
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exanpl e of the Agin@dntidRéd @bowlfé tthé §eﬁpl‘$eﬁ‘ﬁﬁib‘fbﬁfssoftthe @énsﬁ@ﬁe@rm‘ﬁ‘léd 80
of add-on | enses 82 for spect acl es di agranmat i cal ustrated by

Fi gurel@7, by éfﬂe glﬁemmla@@ﬁtwsﬁaﬁh%pwraé ppa!@kf%www%al@aw jesgsansk the

t roughs 86 NSES | apowner
and di ffer t ste s/ %Vagié err%&;;herahggj\é'v\gge%! B@Q?ﬁ?ggrealpﬁrpthl
case, sect pphibaBacldaviee) m@ngao the predéntanenting, istoepiangvateddd added

P et B o A RN o B8y RS e s FrdRls 4Lani 2ot
g: gg(ra e 1<29 ngmnerp?g ?@rceeﬂr?gel §pheee pOW2b Hbwpser, oértlsliérlabbg\r;auk/gdgg%igrs] )
AR R ik ot e e A IV Y1 el

di fferent Bps@vedaMRAgHRIN BRIMSEEHNd aHuNS bf cSprapaRheal refrattiidhe base
curve of each add-on l'ens to be identified additionally by |abels 90.

However, aStafys. p‘?‘s'e% iCetRC@ICARPI teg usptofiag aéfﬂszYQﬂé@ ppﬁ%‘ﬁ@“'@f?f’ﬁﬁ%‘-"ﬂeﬂﬁe
I h I
enses of Ll SRAR! Sigld pRBHAAPob s tERIEY chE oy Rkl Pher &

power and t rve nner Or use It O set
simlar tooveraorrd@§be pbephdrarrekina irosorem®pet Aiunded®)rectte

P L 5 By RORE A kc 5o ek fhe B B8 P bePBhe By oo
hi story, seéfecn§o’a@ padiduian eyensrhwqohca dffexelor andgregorprtioamaletfeoaus
residual amount of hyperopic defocus in the peripheral retina, which wouid
also create a stimulus for axial eye growth and worsening myopia. On the
other hand, the optical effect for severe overcorrection of the peripheral retina
25  may be an excessive amount of myopic, peripheral defocus, which not only
could hamper peripheral vision but also cause peripheral form vision
deprivation resulting in further axial eye growth and myopia progression.
Using an anti-myopia contact lens with an above-average, single, peripheral
defocus/differential lens power such that in most progressing myopes
30 peripheral hyperopia is converted to peripheral myopia would prevent under-
correction in some myopes, but create severe over-correction in other myopes
with the above-mentioned consequences.
In a series of lenses according to the present invention, each lens has
a differential lens power (amount of peripheral defocus) targeted at the
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25 appropriate to the judged propensity and tries the sel ected add-on
|l ens on the patient's habitual spectacle lens or on a sem -finished
trial base lens wth the appropriate central power. If the patient
finds the peripheral blur excessive, an add-on lens with the next

| ower | evel of peripheral defocus is tried until patient acceptance
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30usi ng an_i.n-hous rinding and .polishing facilit The ability to
orovi do so"ilAFRRSTATEVdes PPl HRTadncH| B Podunel st o kit
of |enses iAematiodly] ®lsmsadionisager thinavergeiEriphe e defocaslchy beo the

anti-nyopi a ophthalm c devices thensel ves, and nore SE’&SI fical I

opht hal ni cPrasveed. dhisrmaansihat wetle thaéﬁgggheragdqugl&jfoa lgng gan e
peri pheﬁa Féé‘f@rrorWelbﬁaﬁrtﬁéé%ﬁﬁldeﬁ FePYe, m(}@érﬂb eriBR&fal |
wherein t eri pheral power changes with radi al |st nce, such that
t he peri phée%puwmes #% affinclion hihs particker pritighBeere neweEsSoRsitaes

| ocated at sly
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10by the differential between the central power for the op hthalmc

| ens and t AGOPE} PIRREIPAErah dREcUs/difiereniial I%IP&W%O(FW"’BE‘?@IQB“E@ rT"}Qheral
power pr of Iéngeséfbﬂﬁﬁf.uﬁ%{df‘é@ devi ce, according to the present

i nvention, Is conte ated to have a differential |ens power

(peri pher al deme:seI@thHSh@ b@weyn chalralipower fand ¢eripherat defbeus ehiheal

3??1?;&'2& Hﬁrac f%rqﬁﬁperl pé}j]ﬁl'g ﬁrdr%Pﬂ nea@q%tatléﬁ%/}ﬁégg%er{gtrtﬁ/ho served

anong bt hperthedalehafm inchebtes aé aconpianaiineticeot thalcenerbirsptiere e

tatus. As f ti-. .
opht hai f cPRYS BEEHBRE S Hfe TieatreBBordin aRRE sBcoyrrer gerractive
def ocus/ di Fé‘l@cf&%hipadet\lvééﬁtﬁ@c\!@ﬂram%d PURPISSTEN RFbclidiR, BRS togmal retina
in sone myopes, but undercorrect the 20peripheral retina in other

myopes, o BeReR NG POTHAUIPRAQIBP VRT3 FRiIaNSAiSB 4o BEOGICE More
par i cul ar rdfkgq ndRFindRt tefRlonhlbe e Eult RUET MERIESREdPpNERY dBRcEs

resi dual anmount o yperopi c focus In the perip retina,
woul d 20 sofremeaminimust atnawusydma (-x35ht) teyaengxmfwrmabmgh WepoPEN(-ng

over cor r cc?p S8 bF 5 LR iy oafic Resie ecs ARty Bl BINEKS othar il n
of nyopic, cqneechphesad:h deboasbgopra'rwhé?em Imabﬁacmrhmiobahimeus noéer i pher al

vi sion but 8 cause era‘: %rm Vi
re ate to amoun o m opta. Fort ecorrec 10n of presbyopia there is no

increase in additional power as a function of the refractive myopia.

23 This relationship provides a more precise induced peripheral refractive
change than using a fixed peripheral defocus for the lens. This relationship is
based on the experimental finding that an eye’s central to peripheral refraction
may increase with the amount of myopia. When applied to a power range of
inventoried anti-myopia lenses the experimentally determined mean central to

30 peripheral refraction would be used as the function to design the lens’s optical
peripheral defocus for each lens sphere power.

In additional study results on the peripheral refraction of the eye which were
obtained in the CIBA Vision Research Clinic, it was shown that the most

hyperopic refractive foci (the sphere meridian) of a myopic eye can vary from
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deprivation resulting in further axial eye growh and nyopi a
progression. Using an anti-nyopia contact lens with an above-average,
single, peripheral defocus/differential |ens power such that in nost
progressinq nyopes 30peri pheral hyperopia is converted to peripheral
nyopi a woull8SpH@netweerl epproxionatelytd. 250 iand odaD (atep.eoD, bod eoseat e
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\éﬁiralogl Irrgnt 'r@frécﬁﬁﬁéﬁgnﬁg eIng nrgg{fdﬁﬁ ué%%bin’i*?‘é@"%’a%%‘he gefRfiarelcul ar
i ndi vi d0al defad:e‘s elesignebrhemedn efe With DOTEE @Heﬂé?ﬂxﬁf%%&ﬂu&ﬂove%orfé&@
S nee amount

| di vi d
er | phor a1 RpeHher e Paionans brognges RS Rarbherdl Bl fophe etare
| enses are WﬁnuF@@E@ﬂS@epr&@té ﬁ%é‘éérgfé? bhe p@ﬁ@r‘l‘{@r‘éﬂa%%#’rﬁt@ﬂf&?‘%ﬁ da”d

peripheral defocus of the |lens can
(1inear) r@V%WhW§ﬁ|eﬁ@%@Dl@ h&beretie V@B’déﬂe reatival pad@helahsypmp@ases as

a const ant ('éwwah@5mfaigg#ﬁﬁ%f&n&%ﬁdo%]’—géﬁﬁ ‘fffi?"\r‘? a{ ns. Wile

a linear relationshi eOVerE Ynshi p
bet weehd t h@emmﬁralahypampn@er -Opi2e(ab BO defreastdfbads) rinus oegbctab@entral

ext ended t Ddlfd non-pol ynomi al rel ationships to produce a
nore refi ngdgjh%? h% [?el ationship. The result is an increasing

peri pheral def o€igsre2(d feppesentdnial gatiphatal lagw r@!r‘é@h&h éth é’)’i_t?»)vgfcﬂ i
maxi mum at hh%ﬂ]ggo |aH§- 30.00D) or as limted opticC esi gn

const r ai nt &9 '$ R%S%Wﬁé'fmg)ﬁtCPB&q?“t@@ﬁP%”t ¢Q)'ﬁ@0téem?rlfoas
pr esbyOpl amebsurenidne plipvse®{vith GHoATR fartd A8t I Fhd?@ls ﬁ'iﬁ!:l@hﬁ)qe t&g npunt

of nyopia. For the correction of presbyopia t erels no Se in
addi t i Shal PgRREral yparopism@remar 5AN(2:000 of Baclegreesofiopis). and in this
particular case the relative peripheral hyperopia is 2.75D (at 30 degrees off
axis) minus 0.37D (at ten degrees off axis), which is 2.37D.
Figure 20 represents a myopic eye with a subjective central refraction
of about -1.50D. The relative peripheral hyperopia in this particular case is
25  low at-0.25D (at 30 degrees off axis) minus -1.00D (at ten degrees off axis),
which is 0.75D. The additional refractive data was taken through a soft
contact lens designed to correct high levels of relative peripheral hyperopia.
The effect of this lens correcting the eye is now relative peripheral myopia and
in this particular case the relative peripheral myopia is -3.25D (at 30 degrees
30 off axis) minus -2.50D (at ten degrees off axis), which is -0.75D. Along with
the overall myopic shift of the auto refraction, this change in peripheral auto
refraction was too much and caused subjective distortion of peripheral vision.
Figure 21 represents the peripheral auto refraction of the same highly
myopic eye as in Figure 19, in this case -6.00D imaged through a -4.00D
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25 This relationship provides a nore precise induced peri pheral
refractive change than using a fixed peripheral defocus for the |ens.
This relationship is based on the experinental finding that an eye's
central to peripheral refraction may increase with the anount of
myopi a. When applied to a power range of inventoried anti-nyopia
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at 30 degrgaypofiio h tﬁ@?es%@ﬂ?ferﬁl@ﬂt\xgﬁlcw ShEBILE ?’éf*é%t:ﬁﬁ%ﬁlso ZgD

and 3.00, and even desirab approxi mately O 250 an
2.5D. Bet melaangﬂentpeaphacai sutarrdfracilozme\gase@s ehfl-cansed no Isabjedtl\ter erence

I ncreases Qﬂﬁnrﬁ&ro@ﬁ?r Fsﬁ)tx'is'm't ely between 0.500 and 6. 00D.

Eval uation esigns of soft contact | enses where the

peri phegal def olélgsre/\Wremearm@metreseltdtafsa stndwef Sbamichingthit2 tHeO D)
differential, refractions can

b corrected (se i.gur 0). ver,
t he sane pﬁPﬁ%ﬂé’Pa’Pf tbmawm gt %tpn\,w@#r@ﬁsgrﬁdgc@?aﬁx 1)%”‘6 F%@
di fferenti gégrees il rﬁsl%ap‘ﬂ@rhg@rrai ef@feﬁortétﬁj a83dridP estinla wief & &pid RIppaAd
produces ObVIOUS per.i pher al for the wearer. Figure 18 represents

the centr aK59%IOB%ﬁ‘ figlicauip-reflacioreter itbothieyss ORRXMPENGIRCER i s
eMTet 1 0pi Cyqy, gﬁ‘s atﬁm\geés)géldg é}é ﬁp{oﬁr@ﬂné%@ﬁ% gQﬁ;Sr?éraméﬁgérﬁ?ﬂ @r (1 ess

t han 0.500 at degr particul ar ‘case t el ative
15per i pher spherg powepireripherad reauy eent@d spleeneawsvenj for &Rl jocatiouys - 0 62D

t t
bor i phor ar calieh Sphg it g dlian jveren e it SPgS Rl ERARba A", o
case weari wﬁ seauhieddort the][raéarsotfall gonpamhelranecdt@hs mfeaf.blut?trent
t u rerr . e IS C m)r. el at]. Vv,
et pheral hypdrBHie2Y REGRANS Tiose gtegpaom MeCAe Byf Q) and
in this paq@ad?aht@rsh@a@a th& 8afme! trlridust nﬁ@éaéthgtaéu\twarmra h'yéer%p?a'SO

(at 30 degrees off axis) mnus 0.370 (at ten degrees off axis), ch
i s 2. 370. withinceeaming ey anopian 'ﬁ?tytﬁu@”b)ﬁéﬁtﬁ“?ﬁ[ Ség@mﬂnéetwaﬁe central

refracti onrgached for the inferior and superior quadrants where the change is slightly
larger.
Correlation analysis between subjective vision quality and objective
auto-refraction in the retinal periphery of patients who reported differences in
25  vision quality between lenses of various peripheral defocus powers revealed
that over-correction limits exist, beyond which vision quality is not acceptable.
Turning to Figure 24, there is shown a representation of the effect of
peripheral refraction on the rating of side vision quality for the lenses, using a
scale from 0-10. Symbols indicate those patients subjects who answered “no”
30 (circles) or “yes” (friangles) to the question whether vision quality is sufficient
to wear the lens all the time.
The plot as shown in Figure 24 is in terms of sphere refraction (*Sph”;
left side of plot) and sphere equivalent refraction (*M”; right side of plot) as

measured at 30 degrees in the temporal retina (nasal field) (“T30") by auto-
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of about -1.50D. The relative peripheral hyperopia in this particular
case is 25low at -0.25D (at 30 degrees off axis) mnus -1.00D (at ten
degrees off axis), which is 0.750. The additional refractive data was
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rel ative peripheral hyperopia isS - 25D (at 30 degrees off axis)
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open- aut o-refract onet er oth eye

Vot unt kr sPaRRTere e 68 egpeed BrGrtRhgSERe e e Bt fier o
refracti ongpglicalids BhdlesSe RO¥RECH &EbH Hﬁhﬁt‘s@ﬂubﬂaﬂﬂéll;ﬁ@ﬂﬂ;fe@és gRhese pover)
for each logcation vs. central sphere power reveal ed an inverse

correl at i oftlingPERGesire ANddieles feduen ¥ oRdearadatinaBnOdens FRiSFHoAbYof al |
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For tnid1nferi ofraRg AT PRt Eh ks b & b SBRE Ry B ERE
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diopters) between central and 30 degree nasally offset autorefractions. These
data were obtained from a largely adult population made up of Caucasian
25 subjects. As can be seen in Figure 25, for central sphere equivalent (SEQ)
refractive errors between +0.50 and -5.00D, there is a significant increase the
peripheral refractive differential with increase in myopia. The rate of increase
or slope of a best fit line for these data is 0.14D/D for sphere meridian and
0.18D/D for the SEQ. The intercepts (x=0 or plano refractive error) are
30  +0.53D for sphere meridian and 0.05D for the SEQ. Therefore, targeting
correction or reduction of peripheral refractive differentials for either the
sphere meridian or SEQ requires an increase at about the same rate with

cenfral SEQ refractions.
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25vi sion quality between | enses of various peripheral defocus powers
reveal ed that over-correction limts exist, beyond which vision
quality is not acceptable. Turning to Figure 24, there is shown a
representation of the effect of peripheral refraction on the rating

of side vision gualit the enses sin scale from 0-10.
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as shown i Rlotegyyid @atauoéth%cq@ﬁahﬁpmrewhyﬁl@nﬁé‘?pE@&fef@@tI@ngghﬁameldeft
side of plgh) é‘ggpﬁl?ﬁ%ﬁ}?ﬁ@% V@f QL@{IH&% én%doregggﬁasapﬁﬁtso“

pI ot) as neasur eqgr ees te ora retina I el d)
(" T30") 5 by Thesedatarare pinttegnagainst trne splieve equaatelnérétacﬁ@e diffgreres in t he

t enpor al fiel roduces re refraction
bel ow aboufé] %&&%ﬁ)get‘%ﬁgﬁ R%rEtFaggpﬁgiﬁocfeglr%e P?%ﬂ%‘é’ %lg Fhe retina),
then vi si oautpreftadtipns.s Conperieph abCauessiamdne Asizdl fopultibnpaliteSER
answering "no" to the guestion whether_ visjon quality is bsufficient

to wear théefaé?ﬁgeﬁfrprstwwﬁfﬂﬂéo SPrng - Q05h sfpws & Sgnifigan difierenqedn
shaded | ef {neSiheiRa8E tﬁé‘gerlﬁ%i’aI$Bﬂact%rdlﬁ<9@ntla$'v§ﬂﬂ |ﬁérleésefrpﬁ1y6p®9hﬁfee

equi val ent refraction bel ow about -2. (r.e. further front of
t he rei® narataghincpeasemy slanesefonbegidit ling far sheseadaie j 4ol %D/storﬂm cat ed

I
L Sut 1 oi SRCqat Balpfth rRReu R SN NReb e ltbotyatal 3°0;
the "T30 I\/t‘naaeurcedonTWereﬂﬁIErtfafgetl?g cofrectim dlreedmﬂnﬂtdﬁ@’erlﬂlz@zt: l;msilfractlve
ractio
vi'si on. 1 noperdil faEEhanduiERes Rl oaRE SRR 1 hEENatPre o

| ess than with28dperntb FigarssRole hewedsh it Gitked®e ey ahar élmdirfg%h
- 2. 500, Th correl ati on anal ysis al so indicated that |ens rejection

is chi&f| y t@%‘(ﬁ pepulgtien é%@u@%&nWW%taW@T‘%\raﬁg'%pposed to
central vision. |yTheaifeRbbliflid, % rlp%%FdI%BLd%qutf h sphere

over-correction limts substantially a itates t |tt|ng
procedur e, pawer $idlirpay n@may@rm%fuﬁmameg@faremtwaﬁeamerabrreﬁac‘@qn@ct|on by

D bt cohetEoarl A% ARELE e BREARNS FRATBATLABblA Bl
shown a scalimMIplscgnif'cdanbotrér amhmcbrrmerredtlcmnna;omalpdmcmaisqm\tlalbent
(SEQ 9(? t acase (fhh %ré)étscog"r%%tigrﬁa 8 trhglop%Pna?mm lens can be matched to the
change in peripheral refractive differential and an additional variation such as
providing an average, a lower than average and a higher than average central
to peripheral differential lens power {peripheral defocus) may be needed for
each sphere power. While varying the peripheral defocus with central sphere
25  power allows for the change in the average relative peripheral hyperopic
defocus, the wide range in the population may need a higher and lower optical
design factor to further avoid clinically significant over or under correction of
individual patients’ relative peripheral refraction. In the example shown in
Figure 27, the target correction or “Average SEQ" correction is to correct the
30  peripheral refractive SEQ differential to +0.75 diopters, and to account for a
wide range in the population further higher and lower peripheral refractive
SEQ differential targets are shown by the dashed lines designated "High
SEQ" and “Low SEQ". In this combination the average central to peripheral

differential power will still increase with the minus sphere power to correct for
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equi val ent refraction (in diopters) against the refractive difference
(also in diopters) between central and 30 degree nasally offset
autorefractions. These data were obtained froma |argely adult
popul ation made up of Caucasi an 25subjects. As can be seen in Figure

for ce Lvecerrors. between
+0 50 and ﬂg%ﬁﬁ?[}ﬁ[—%es%q@ Céméﬁgﬁ D%"FE%{? ﬁhggeg;gge{rﬁgtl%\cvltlaher al
refracti vewdréefﬁngemy_bpla with increase in nyopia. The rate of increase
mer i di an and 0. 1500 B14TBRING BBRATERe: bHaRURH By baiaanSERAE o
refracti venggse pdd @@eréﬂhé’?%@pf&fdél@ﬁ%’r@pn%éfd@h@% @fédc&tr%gm or the

SEQ Therefore, targeti ngz correction or reduction of peripheral
ref ract § verelingt @@r@heirm' m@stn@utaﬁ@n of pakepeegrewtie in RPEFORIE eBER) In a

Fefract; onwrer sRERER otimedlt SHRC BhE eNechibahita siiklos,
t he cent r acylswhealecendral pmwexrfbr (:tSE@)tlngea‘stlgmtlsm diathds case, either theown i n

Fi 25, which i lotted with ft t.I
Caotval ont ShapePartyhe 3Bt uhiett: FRbrect polr R MBS or
Asi an (Chi pestedl poliiek & astdl fledrest epherdaiweeE fér ddiifiteSBe dRbiredr ©

pl otted agai nst the sghere equi valent refractive difference (also in

di opt et®) pefRmssAl dafp fhatenso Abyines aleraalivys emppdigtent of the

aut or ef r achiRAt intERRA Wsaa uﬂf!u@b'&ééﬂngﬁe@é?g:tl&% b@ﬂ]eqsmyh%l%%cuw th
SEQ refractive errors between -0.50 an shows ni f1 cant
di f f er encebased o theneatisate lrtdmedtpai roephialrtalperleherabtefwtlm pf ‘é\eam al

with incre f t
fit 1ne fosuidugeesl &ad bR freh, Rt ndbo Rty bt
measur ed amdenidridd@pprdaches he afs dascripedwbatyeon nmeasur ed. Ther ef ore,
targeting corregti.on or red of per ral f ive

it Par bt b+ ol SEpfepiti el iy Rrcifieiin ok6s sdfbonsiohe (s
not ed aboveetdj kits dr%c&ﬂ@toﬂ&s@sgelﬁ@to?léhseé1mﬁ§bomEBﬁént‘s'ﬁ)@?@@se may
change dependl ng on 15 the tar gtet popul ation's ma

envi ronmn@%crﬁéﬁ%F@pﬁwle or'to theiy meghgdsHf Nsén‘ﬁﬁmbﬁmﬂ@ bRBPSE ng
the peri phggipdd ﬂ%@%ﬁwrﬂfutegﬁ&mﬁﬁtﬁﬁtr@% e O td inUBidAOes SQ ek ir he

full range of relative periphera actlo needed to fit

myopi ¢ pat iherfoiowingctaiinge peri pheral hyperopi c defocus mnthout
clinically significant over and under correction in sonme individuals.
In this 20 case, the target correction of the ophthalmc | ens can be
mat ched to the change in peripheral refractive differential and an
additional variation such as providing an average, a |ower than
average and a higher than average central to peripheral differential
| ens power (peripheral defocus) may be needed for each sphere power.
Whi | e varying the peripheral defocus with central sphere
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25power allows for the change in the average rel ative peripheral

hyper opi ¢ defocus, the wi de range in the popul ation may need a hi gher
and | ower optical design factor to further avoid clinically
significant over or under correction of individual patients' relative
peri pheral refraction. In the exanple shown in Figure 27, the target
correction or "Average SEQ' correction is to correct the 30peripheral
refractive SEQ differential to +0.75 diopters, and to account for a
wi de ranggLA he popul ati on further higher and | ower peri pheral

refractive SE% ﬁélgk%ﬁ?gfggﬁloigaég%gﬁf&ft&ea hénesyr Ldeindfs 'b;?ﬂgéibﬁ of

desi gnated " n thi's conblnation aver age
central tan peli-Mopicalendifdria eye dfad myopisrpabient, vdteréin: i ncrease with the

m nus sphere power_to rrect .for., the overall, increase in central to
per i pherar i fRep sy af Rpapr dite siods o ¥ RERta oplEa T i = REMIG

al t er nat i ofgticand@d sERsundihgcatd meludirgsaidrayisbe designed with a

negati ve power differential to provide Eg%pero i ¢ defocus in the

central and 5rs8i] sRMr3leplicH @ppengs a sruradiivaieltacliyg Powes PSS e
growt h i %IQH@EHG’%.@OWGS- In a further alternative enbodinent, a
contact l'ens I's designed with a spherocylindrical central power for
correcting astdaghdenshas aperipherataptical epndeurrodraling baideeptat zane, t he

coner s ucad S EepHeRR R 0Bl ndderu ol i asBbatBtngs ™
10per i phajpaicaldefivcfisbait 30dedresss. A further alternative enbodi ment of
the present invention would include custom Erescrlgtl on of the

€ h
peri pheral defSSLRSTIRASER Zoneth &apRIENSHAsa PRBIIVE REAPNSBHEMAPYS

peri pher dovetireGhé RNtH refragtiy SowditfShdREhialB8na of Uedt ®Rs fRde to
order' correction and not the nore comon inventoried approaches as

are descrthersbyanovde mydpic periphend defgousci at ed that many nodi fications
of or addi t1 ot 6. kie. Sictock! i) ARSR Bl LERRSH s ARGr}GhdeBnoeS

or | ens conponen r~se, descri e exanple,” or
met hods d$ nosgreatathdne abeuwte3. 689, dritbse skilled in the art w thout _
departing from B 38 WP theSet! K of Ak b Arrangedin an-ardefly manner, | O™ N9
whereby a clinician is enabled, by selecting a lens for corrective power
to provide or procure a lens to inhibit progression of myopia in the patient's
eye without needing to first measure peripheral refractive error in the eye and

to order a lens with customized peripheral power;

2. A set, kit or stock of pre-manufactured lenses according to claim 1,
wherein:

said central optical zone has a negative refractive power for correcting
the positive central refractive error of a myopic eye,

said negative refractive power varies in increments of central refractive
power within the set, kit or stock of lenses,

said peripheral refractive power increases with increase of central
refractive power within the set, kit or stock of lenses, and

the lenses of the set, kit or stock of [enses are arranged in an orderly
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CLAIMS 1 .A set, kit or stock of pre-manufactured |enses for use in
the provision of an anti-myopia lens for an eye of a myopic patient,
wher ei n: each lens of the set, kit or stock has a central
optical axis and a central optical zone surrounding and i ncl uding
said axis, said central optical zone has a corrective
refractive power between piano and -6. 00, each lens has a

peri pheral optical zong surroundi said central  zqne, said

beri pher MUK GCEANHOCN VHiFLKe PAGR SPPR EFEHYS PBWehe

optical a&fidfordferipherd] défbctsgr ees, sai d peripheral zone of each
| ens has a positive peripheral refractive power relative to the

refractive power of the central zone of that lens to thereby provide

nmyopi ¢ peyi phe f _ i Nl any |ens
W ehi o (R Serh oph RSPSHRE of promartBuRRNLRE Ao B0 2ET:
3. 50, andvhdreint enses of the set, kit or stock are arranged in an

orderly manner,; . reby a clinician i.s enabl by selecting a
lens for corr & |'\95?r5%% CFB%%IFS_&P%VGOQO%?"&GEBS}EOr s to inhibit
progressi on ofthd¥&ittal réfadtie pedicr£ bt the I@YResVfall A heedhd@of sbdutr st
measure peri Bheral refractive error in the eye and to order a |lens

with custBmdPda apent$HE #ndpower; 2. A set, kit or stock of .
pr e- manuf act Urtl?éjg%rﬁie}%‘ﬁél E6QIHbe Té?ms%% @bﬂ%&su%ﬁﬁﬁll@?roponionaﬁ@; idng

central optical as a negative refractirve power “for corre

t he posi withevariation af theederdial refeacive powefs af thy dgriseseyithin the rangs aif d
negative 4 eidfclé ég power varies in increments of central refractive
power vvitlgr “he’set, kit or stock of Ienses, sai d peri pheral
refractive power increases with increase of central refractive power

within the set, kit or stock of lenses, and the | enses of the set,
kit or sthock 6fsateit@sstasieobpredngrifarivrethiepsgeapgording to claim 2or 3,

wherein:
the peripheral defocus of the lenses of the set, kit or stock of lenses
increases in steps with increasing central power such that multiple lenses with
adjacent increments of central power have the same peripheral defocus,
whereby understanding or use of the set, kit or stock of lenses is

facilitated by the clinician, manufacturer and/or the patient.

5. A set, kit or stock of pre-manufactured lenses according to anyone of
claims 2 - 4, wherein:

there are multiple subsets of lenses such that each subset comprises a
plurality of lenses having the same central refractive power but different levels
of peripheral defocus;

whereby, a clinician who knows the positive central refractive error of
the myopic eye is enabled to conveniently (i) select the subset of lenses
having the central refractive power judged to best correct said measured
central error, (i) select the lens from within the selected subset judged to have
the level of peripheral power most appropriate to the patient's propensity for

progressive myopia having regard to patient history, and (iii} try the selected
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manner according to central refractive power, peripheral refractive
power and/or peripheral defocus. 3. A set, kit or stock of
pre- manuf actured | enses according to claim2, wherein: the increnent

of central refractive power is about -0.250, the central
refractive powers of the lenses fall within the range of about -0.250
to about -6.00, and t he peripheral defocus of the |enses

vari es sybstanti al | ro onal |y, th variati.on of, the cent.ral
ot ot T e o (P fRRE Bt s e tniE ka RptiShr Bl pbga A oo
4. A set th&kbletfeddtgsk of pre-nmanufactured | enses according to claim

2 or 3, wherein: the peripheral defocus of the Ienses of the
set, kit or stock of lenses increases in steps with increasing

central |%°Wer ét&hkuiﬁlaétogk'bf%e“ hera &Ee@%@&%%tbmﬁggts of

central power have the sane ocus
under st avehanginor udbersf arehbr&edeyelk of pemplmralcpovmér ih easke saidssubset of

facilitated by the. cI|n|C|an f.act nd/.o atlent 5 A
sot. ki ¢ 1gseRegobrisne, Pl RRnapd B (SR eBbet figBRlbanyone of
claims 2 -4, vwhek€hythe clinician Wh@h@s%uﬁ‘ndﬁhbté@bl@cﬁé@h&ﬁé Radhg! enses
such t hat each subset conprises a plurality of |enses havi ngi t he sane

central rmegdiggqriighylsxel o npﬂpreﬂée@wsu%v@n%ccsptq@@t%am def ocus;
wher eby, e%aﬁ‘e'd’}b%é}?séﬂ@gtb%(féﬂ‘é@mfﬁ‘lﬁe%%ﬁiébé’rffra@?ﬁ%v% tr§cf 40ep of T T OF

of the myopic eye I's en ed to convenien ect e subset of
| enses haeripbertchdefoens.ral refractive power judged to best correct
said neasured central error, (ii) select the lens fromwthin the
sel ect ed subset judged to have the |level of peripheral power nost

appropri gte t @ ddiekipa $todit obprerrapeuraciuyed Rhses agesaRigte amyond af havi ng
regard to patient history, and (H) try the selected Ilens on the eye
to asses$ldAME 2R VWA t ol erance to peripheral blur caused by the

sel ect ed | ens e finsés 8fthe ek kitr ﬁé&&&eqa‘onmwmgffa%ar&d | enses
according to claim5, wherein:there are three levels of peripheral

power i ndigpensiwgi d subset of
there are about 24 increments of central refractive power,

said central refractive power of the lenses in the set, kit or stock ranges
from -0.250 to about -6.00,

each increment of central power is about -0.250,

each lens of the set, kit or stock of lenses has a unique peripheral
defocus, and

the amount of peripheral defocus of the lenses in the set, kit or stock of
lenses increases substantially proportionally with increasing central refractive

power of the lenses in the set, kit or stock of lenses.

8. A set, kit or stock of pre-manufactured lenses according to anyone of
claims 2 - 6, wherein:

the lenses of the set, kit or stock are contact lenses for trial or
dispensing,

there are about 24 increments of central refractive power,

said central refractive power of the lenses in the set, kit or stock ranges
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| enses conprising |ow, nedium and high | evels of peripheral defocus;
whereby the clinician who has found that a selected | ens having
medi um or high | evel of peripheral defocus is not acceptable to a
patient is enabled to then select a lens with the sanme central power
but a | ower |evel of peripheral defocus. 7. A set, kit or stock of
pre- manufactured | enses according to anyone of clains 2 - 6, wherein:
the | ens of se ki.t..or stock are contact |lenses for trial or
dispensiﬁﬁ’ f%gggt%ﬁbbgﬁgd¥h24 increments of central refractive

power, edh Gnér8Mehabf é&ftfa@ﬁb\ivéﬁisw{ -mps@ he Ie_nses in the set,
kit or stock ranges from-0.250 to about -6.00, each increnent of

central pboksraregtigastthree speps, of peripherab gafractivp power phdefoses, kit or
st ock of ses has a uni que peripheral defocus, and t he
anount of peripheral defocus of the lenses in the set, kit or stock
of | enses i ncrozabed ssidEépnisiatduy +pEéportional ly with increasing
central refractive power of the lenses in the set, kit or stock of

| enses. 8. A set, kit or stock of pre-manufactured |enses according

to anyoney of CA@efikitdrstdok ofpReLhdliufactured lehds A@dB@Rg @ clalig 15et, kit
or stock are contact, |l enses for trial or dispensing, there are about

24 i ncr erdifrginghe pafientiseset hakitual lens dherhassanegativrtrPiRCHVENRANATi ve
bout - 6. Qo EARRSTshPatfeehle okbiindfe SRR 3R L [0 250, there
are at | east tihe Emsss epsetpkit pesiopharatriat epeciatlevensesvier use togefterus,
and with the patient's habitual lens,

each lens of the set, kit or stock has plano central refractive power and
a different peripheral power from other lenses of the set, kit or stock,

each lens of the set, kit or stock is adapted for location in juxtaposed
axial alignment with the habitual lens when fitted to the eye, and

the lenses of the set, kit or stock are arranged in an orderly manner
according to peripheral power,

whereby a clinician is enabled to conveniently (i} select a lens from the
set, kit or stock judged to have the level of peripheral power most appropriate
to the patient's propensity for progressive myopia having regard to patient
history, and (ii) try the selected lens in conjunction with the habitual lens on

the eye to assess the patient's tolerance to peripheral blur.

10. A set, kit or stock of pre-manufactured lenses according to claim 9,
wherein:

the peripheral defocus of the lenses ranges between about +0.50 and
about +2.00, and

the peripheral power of the lenses of the set, kit or stock of lenses

varies in increments not greater than about +0.50.

11. A set, kit or stock of pre-manufactured lenses according to any
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each of said steps is about +0.50. 9. A set, kit or stock of
pre- manufactured | enses according to claim1, wherein the patient
uses a habitual lens that has a negative refractive power for

correcting central refractive error in the nyopic eye: t he
| enses of set, kit or stock are trial spectacle |enses for use
together with the patient's habitual |ens, each lens of the

set, kit or stock, has .pi anq, central refractive r and a djff.erent
per | pher ATeREUIY B HTRBNE Baiises ags Stbdentally RiicRipipetic in
each | enghafthkhRripRéral Hefocas _i§§mﬁsantﬁllgﬁﬁo§.@ﬁeff@fedcﬁqﬁri @erd|n

j uxt aposed axial alignnment with the habitual |lens when fitted to the

eye, and quadrantof fke leefises of the set, kit or stock are arranged in
an orderly manner according to peripheral power, wher eby a
clinician is enabled to conveniently (i) select a lens fromthe set,
kit or stik jAdegtdkittar steokeoftpne-manudsctofeddensgshaccardipg e anywst of
appropriate to t ati.ent's propensity for progressive nyopia having
regard tdgi%g'tsﬂeh?gﬁ‘}l%?f%?y, and (ii) try the selected lens in

conj unction withdpéshdrabddfo@ls bRE Ieckt tify Setf Rit 8P 518K of kpspatient’ s
tol erance tqQ peripheral blur. 10. it or stock of

A set, k
pre- manu et e Ehthﬁélﬁékq%ﬂfaﬂmrﬁa the temperal @;adm@fr@‘ithe lens so that, he
peri pher%c]-.é#é RS Uhe Egl?kft%%ﬁ)%kro?@%%s?seﬁ"l"\’?s"e'bf?g%lfien?‘tpt 0 and about
n th I the 1 enses of t

+2.00, a e peripheral power o e set, kit
or st ock ro¢adused peripkarabdefoous ofcthernens affents thgrtentporaltdrdine absalt +0. 50.
11. A set, kit rﬁ]rof tocl&. of, RLE- manufeaﬁtéired | enses according to any

pr ecedi né’u@PEﬁ 25 H‘e”ltﬁé M Se 5 ¢ubst ant i al | y rotationally
symmetric in that the peripheral defocus is substantially the sanme
for each peripheral quadrant of the lens. 12. A set, kit or stock of
pr e- manufizet uPERNERYERIAPEEIaH SIgNE forh FyRRICAYeAf & Patiedt. 10 wherei n:
the peri phgjmisifdef ocus of the lenses of the set, kit or stock of

| enses applies to the nasal quadrant or to the tenporal quadrant of
the | ens so tladhasedpeshavingas aptictaxis, eatentril eptipal zensaf Aflegsdnses is

inuse b i . i.phe - . ns
7y oot BB S ATTRUEEH OGRS AR IR BBl BT
respect i vefryctive idwekiwithivi saithoeptral specoacheedtdncanttl mefiactypd erreye  of
a patient, - -
of the eye and providing good central vision to the eye, and

a therapeutic lens attached to said base lens, said therapeutic lens
having a plano central zone of at least normal pupil diameter that is
substantially coaxial with said optic axis and having an annular peripheral
zone surrounding said planc zone, said peripheral zone including an incident
angle of 30 degrees relative to said axis and said peripheral zone having a
peripheral refractive power that is more positive than said central refractive

power so that the anti-myopia spectacle lens has peripheral defocus.

14.  An anti-myopia spectacle lens according to claim 13 wherein:

said therapeutic lens is adhered to the surface of the base lens.

15. An anti-myopia spectacle lens according to claim 13 or 14, wherein:

the therapeutic lens is ring-like, being formed from transparent material
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conpri si ng: a base lens having an optic axis, a central optical
zone of at |east normal pupil diameter around said optic axis and
havi ng a negative central refractive power within said central zone
for correcting central refractive error of the eye and providi ng good
central vision to the eye, and a therapeutic lens attached to
sai d base lens, said therapeutic |lens having a piano central zone of
at | east ,por nal pihg@La er ,that i.s substantially coaxial wth

sai d optﬁ63g§%?'§ﬁﬁx NHEF%ﬁF%ﬂﬂh?%ﬁ“ﬂé??%heral zone surroundi ng
sai d piano zone, said peripheral zone including an incident angle of

30 degrees relative to said axis and said peripheral zone having a
peri pher al6.r ef A&eethod op s\wRRIYing aRreperibipg er pelsrtina an aRtipnyoRialleds it al

refracti qumﬁgwgeﬁfbf%wiehh%owiﬁ tﬂBis?esp%O&’Ct acl e Il ens has

peri phera 14." Al ‘antl -myopl a speciacle lens according to
cl ai m 13 wher engasusiag dhe hentsgleefradtivieearooricf tredingopid eye, t he surface of

the base lens. 15. nt i, vopi a ect,acl e. |l eps according to.claim
1350r 34, wherssassing helRuerdlbiheh oA RSP Hient R PRESr ek A frboBidred

f rom t r ansianail reiaietd ik pdtdratthistegs not extend into the piano
central zone. 16. A nethod of suPpI ying, prescribing or selecting an

anti - nyopi a | SR¥CHRg ey a1 Kitey stagk of phermanvfactysapensasRyfitshe st eps
of : meas Usre'le{]kgecf E}@g l‘h%g&@g!) d @éﬁt?a@%bn‘f%ctﬁfer fralfve : AR Get Wiatches

assessing t opensity of the patie or progressive
myopi a byhémeaasyradecpntidl refradtive paoe and lfii)st levgl, of peripheradelyeptd ng from
a set, Ki for Z[hocé:l S?f eﬁre- rr&l\r‘%uf act uegfced | ens s]c a first .selected | ens
havi ng (i“ﬁe QU IRT RS AP IGS NG S EP TSR POENYBIRT PIISLe S YRR hess
the measured egig sdid fist saleticddens bath@Agopid dyetardedetbrmaininefromher al
nyopi ¢ defocus that best matches the assessed propensity for )

pr ogr essitV@ reapepsa of the patient phieker oanat perirherallwassgc wish sgide

nyopic e : F 4R, t he patient whether
or not pgﬁ%ﬂggg@%ﬁﬁﬁg@gﬂ%ﬂ%ﬁﬁ'ﬁr{s??g?%ﬁaﬁ%biC def ocus of the

first sel ect edf thetsyvel of myepiptdsitays is determined tolie aaeeptabld, thgpi c
defocus i i t lvi r ri bi ng
an ant: - BEPLE dERatha s RS TRER Prss R HE et Fe

Idef 0f:usf @eripheral geff)t:usef &Ff&ﬁt é?@@teﬁ dxrnstfoetl'@(’ojroa}tiént,, _ i f tge

evel of nyopic ocus of the first selected lens is determned to
be unaccept abl'fét'ef‘?’(_@ © '@V@B‘Pi%&o‘)&'sf%rﬂﬁ%hrﬁ%P%'ﬁgtefjﬁ%?ﬁ @éfeg?@@t‘?dmt or
stock of yeajiReehavie) thdi i8Ry 4 RRheREhsTRIM Sald SO ies dt¥& sover  as
the first selected |l ens but having a reduced | evel of peripheral

myopi ¢ dégrsegdavingdhs sgpig/iheganie perisal copeelivef raweras hatfireint an
anti - nyopi i . rect| ctl r and
the reousget B Kt BavhaR eaRbalex RO ErphY R Eobrpryid phE

sel ect ed supplying drpregeribiighiod thod patigy layi ardi-mpogia deristhaudngthesedntel | ng
for a ny%glrr%ct?\yeere?rfacﬁlve power and the reduced level of peripheral myopic

defocus of said further selected lens.

17. A method of supplying, prescribing or selecting for a myopic eye of a
patient an anti-myopia lens from a pre-manufactured set, kit or stock of
lenses, the set, kit or stock of lenses having multiple lenses with the same
central corrective refractive power but with different ievels of myopic
peripheral defocus, the method comprising the steps of:

measuring the central refractive error of the myopic eye,
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patient an anti-nyopia |lens froma pre-nmanufactured set, kit or stock
of lenses, the set, kit or stock of |enses having nmultiple |enses
with the sanme central corrective refractive power but with different
| evel s of myopic peripheral defocus, the nmethod conprising the steps
of : measuring the central refractive error of the nyopic eye,

taking the patient's history to assess the patient's propensity for
pr ogressi ve ia, and. . .. supplyin prescribing q el ecting a
ens from saf 49084 thepatients bisserk R Bovers e Paloibe erRinab Phcr | ve
power to egressive gﬂgqmured refractive error and (ii) the level of
myopi ¢ peripheral defocus corresponding to assessed propensity for
progr essi ve mpopPiingl Bresaribingpsgelecting ailens fremciaid AetLbit 6F storkwher ei n;
sai d set, ki r . ' j ' ; ims 1
2212, *®1 el (e SRS ritoc BT o Bt TRlba I ARERRENR, oo

ant i - myopind (lipthe [&wsl ch myppju peripheral fdefoquatdoenespovidingwnasseasabd t ual
spect acl es, the ?Ethod conprising the steps of: neasuring the central
refract i PEORRIEY ?ﬁ‘prpﬂ'@sﬁ%ﬁp%o%%e, ‘ taking the patient's
history to assess the patient's propensity for progressive myopi a,
and suppl yi ng, prescribing or selecting a lens fromsaid set,
kit or stlSek HeveHpdgocordiegtn ¢laim A6forddtwhereliower to correct the
measur ed refr agy éééf &t %Pétoé\(‘&'f léh%és s dl&)ﬁﬁd iﬁfan%ﬁé’b?claﬁﬁé phgpal
def ocus corresponding to assessed propensity for  progressive myopi a.
20. A nmethod of providing an anti-nyopia spectacle lens for a nyopic
eye of a.,patient, the nmethod conpr.j.sing the,.steps af: neasuri t he
cont ral 8 r achPneds sDBPUG, REFRRgRGS? solkenio R astmudtie Sin il  "or
the pati eivhybgit eyt @@ agitiedewny Miats RabilRY specthees! tletnfetpadi ent

hi story, .. prescribing and fitting a conventional spectacle |ens
for the EPBRNI§INGIhestaPsfid refractive error and to provi de good
central visiofeciliflg SRI¥SH PERACHVE RPN BY IHUImGBHIERYEC ax! s,
selecting an auxiliary lens having a piano central zone of at | east
normal pupi | dakimetherpatiedt s history i@ aseansrthe pakiest's prapangitydoo zone
being surrounded %é a peaipheral zone having a positive peripheral
power apﬁ?%ﬂ?FﬂY%"f P&, R j udged propensity of the patient for
progressi ve mgapplging@péscribing or selecting a lens from said set, kit or stock

having (i) a central refractive power to correct the measured refractive error
and (ii) the level of myopic peripheral defocus corresponding to assessed

propensity for progressive myopia.

20. A method of providing an anti-myopia spectacle lens for a myopic eye
of a patient, the method comprising the steps of:

measuring the central refractive error of the eye,

judging the propensity of the patient for progressive myopia by having
regard to patient history,

prescribing and fitting a conventional spectacle lens for the eye to
correct said refractive error and to provide good central vision, said
conventional lens having an optic axis,

selecting an auxiliary lens having a plano central zone of at least

normal pupil diameter and having a central axis, said plano zone being
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adhering said auxiliary lens to the conventional |ens so that the
central axis of the auxiliary lens is substantially coaxial with said
optic axis, whereby the conbination of the conventional and auxiliary
| ens generates a peripheral defocus for inhibiting the progression of
nyopia in the eye. 21. An ophthal mi c device for reducing the
progression of myopia of an eye, said device conprising: a

redeterm ned central spher ower,. wherei.p the. central sphere power
s def | neUBYNGRE BYGARRTHE ShyopF SoYndnP g e Peripheral syt er mi ned
per i pher adppp@Mhite 6 94itlj@dgetphrdpBRsitydTana batieVigor plogfddsfreahgsibs 2

idlj
relative peripheral reTJr action of a corrected eye, the peripheral
power prdd e defining a peripheral defocus; and wherein, said

per i pher al deféﬂ%%ﬁn%%ai% SdileRy RAL!BinEIMRANOALTefe O] Ik rRDOSH R PONer

and the peripheral power alomng e peri pheral "power p erein
sai d per ipieoithedekiiansiens isasdhstaritiaip cofxiaheithe saiti rogkic spiser e power .

22. An ophthal m,c device.for_ reducing. th rogression of nyopia of an
ove, sai dMEOPLlTe GBbREoror GRGBUERISTA Al SRR B 4TS

spher o- cyjdnRettes al papipheral deRRUS fdr ihRBitBENhE plodtBESH® of dybpidih Gl

power is defined by an amount of myopia of an eye; a prédeterm ned
peri pher &8Yepower profile, wherein the peripheral power profile
effects a relative peripheral refraction of a corrected eye; and a
peri pheral defocus of the peripheral power profile; wherein said

peri pher &1. def Ao wphirmlnaicdievicerfentadaicingaheeergrebsion eh tryapiapafveer eyend

t he peri phec{jgl .s$here. ower along the peripheral power profile, and
wherein & %\@? B‘P\'@Pﬂ Mdef ocus is a function of the central power .

23. The opht hal grege@avired ceagar shiitge powel avierdih 1At cehitbinphiére Wher ei n
t he peripheral defocus is defined by the average anount of relative

peri pher Rowesfs definesPy an ﬁn}S’é'ﬂ_EPfa'inN%ﬂ? Ofﬁﬂ.eWhe. opht hal m ¢ devi ce
Gevi ce 1o par t Hpogeh BB R PRLRY PRl PRt rRl oSt TR BroIE
effects a relative peripheral refraction of a corrected eye, the peripheral power
profile defining a peripheral defocus; and
wherein, said peripheral defocus is a differential between the central
sphere power and the peripheral power along the peripheral power profile,

wherein said peripheral defocus is a function of the central sphere power.

22, An ophthalmic device for reducing the progression of myopia of an eye,
said device comprising:

a predetermined central sphero-cylindrical power, wherein the central
sphero-cylindrical power is defined by an amount of myopia of an eye;

a predetermined peripheral power profile, wherein the peripheral power
profile effects a relative peripheral refraction of a corrected eye; and

a peripheral defocus of the peripheral power profile;
wherein said peripheral defocus is a differential between the central
power and the peripheral sphere power along the peripheral power profile,

and wherein said peripheral defocus is a function of the central power.
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an ophthal m ¢ device having an average peripheral defocus, an

opht hal m ¢ devi ce having an above average peripheral defocus and an
opht hal m ¢ devi ce having a bel ow average peri pheral defocus;

sai d average peripheral defocus is determ ned by a nean from a
defined popul ation. 25. The ophthal m ¢ device according to any of

t he preceding clainms, wherein the peripheral defocus is approxi mately

first ord stant fu of the cent pher e
bower A3 ThihggRRRER R SOl COIGPAG 23 S FBr A% Mran afe 24,
wher ei n th&Qiph erarmﬁro@ls |§|Géﬂr¢étﬁbyﬁé%égé‘Qﬁfouﬁﬁoﬁreféiﬁétpeﬂﬂhafalthe
central sphere power. 27. The ophthal mic device according to claim

26, wher deffagtien lrﬂeﬁfP(pFPi-éﬁ%ﬂn def ocus increases non-linearly or
decreases non-linearly as a function of the central sphere power.

28. The ophthal m ¢ device according to any of the preceding clains,
wher ei n t2% peThebphthaldiefdavice agotdin@® degokibe p‘re@edrmgrelamtral axi s

i's approxiatel 250 and 4.000. . 29. A for reducing
the pr ogr%@?ﬁ%%SfOpﬁ?ﬁmé{: %V'%'Sé))%t Ofsaa%l"er?e‘?flﬂ?@t &%‘W’F’g‘? pl aci ng
an opht hadgmgrisitRyi ce on an eye, said device conprising: a

predeterm ned central sphere gower wherein the central sphere power
i s defined by 3rCRRBRIAC deving 6pYIAYg N auerageeperipheral dea’O@-lﬁeQéterm ned

peri pher gl pONE: r

effects gdprryopr cC ée‘?c(t')échgvm%ﬁ %098%%@%%@?@%%%?@ peri pher al
power pr afphtieglmic device hb‘engrarbeému@vpmgremmiphbrajabms is a
differential between the ¢ %&‘E fsE er e, power &ﬁd a erh’gheral power
val ue al ong t R&'9R Y?rﬁﬂ%Psf'&b defpPit s deteiipedRé AN RAR JPR Ber i pher al
def ocus |(ﬁaf|aeatp@pg|aqanof t he central sphere power. 30. The nethod

according to claim 30, wherein the ophthalnmc device is part of a
series conprising: an ophthal m ¢ device having an average

per pherea\% defﬁ%@ht@aﬂg@@@é\h@%t &fr‘gfﬁéltgg\l}l é%‘ef‘trﬁ]@; r%'&eémb ifeer age

peri pheral defoc an o el ow' aver age
peri pher arlrhaiemdbm)enaheral defocus whapmoxinsdély fras/telrdgdrrper apher al

def ocus ic%ng%tn?funpicp oP }f're cen?ra'l spaﬁj rgop%ldxlre?t' on.

26. The ophthalmic device according to any of claims 21-24, wherein the

peripheral defocus is non-linear as a function of the central sphere power.

27.  The ophthalmic device according to claim 26, wherein the peripheral
defocus increases non-linearly or decreases non-linearly as a function of the

central sphere power.

28. The ophthalmic device according to any of the preceding claims,
wherein the peripheral defocus up to 30 degrees from the central axis is

approximately between 0.250 and 4.000.
29. A method for reducing the progression of myopia of an eye, said

method comprising:

placing an ophthalmic device on an eye, said device comprising:
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31. The nethod according to claim30 or claim31, wherein the

peri pheral defocus is approximately first order |linear as a constant
function of the central sphere power. 32. The nethod according to
claim30 or claim31l, wherein the peripheral defocus is non- |inear
as a function of the central sphere power. 33. The nethod according
to claim 33, wherein the peripheral defocus increases non-linearly or

4. The net nod BEEBI gz St SbbSdum S0SH aed i sEhge™"
peri pher apovwsfig elefingtPby @n3Insled o 6$/0 rao@ném%é:;ent ral axis is

approxi mately between 0.250 and 4.000. 35.The nethod according to
any of cl ai ns &pegeterpirgdtpernhasalawssmseiie, Weershuhenserirberd PORSF ees

fromthe &%ﬂferé#ec?é(é %Joﬁi%%.%;jel y between 0.50 and 6. 000.
a peripheral defocus of the peripheral power profile;
wherein said peripheral defocus is a differential between the central
sphere power and a peripheral power value along the peripheral power
profile, and wherein said peripheral defocus is a function of the central sphere

power.

30. The method according to claim 30, wherein the ophthalmic device is
part of a series comprising:
an ophthalmic device having an average peripheral defocus, an
ophthalmic device having an above average peripheral defocus, and an
ophthalmic device having a below average peripheral defocus; and
wherein said average peripheral defocus is determined by a defined

population.

31.  The method according to claim 30 or claim 31, wherein the peripheral
defocus is approximately first order linear as a constant function of the central

sphere power.

32. The method according to claim 30 or claim 31, wherein the peripheral

defocus is non- linear as a function of the central sphere power.
33. The method according to claim 33, wherein the peripheral defocus
increases non-linearly or decreases non-linearly as a function of the central

sphere power.

34. The method according to any of claims 30-34, wherein the peripheral

defocus up to 30 degrees from the central axis is approximately between
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0.250 and 4.000.
35. The method according to any of claims 30-34, wherein the peripheral

defocus up to 40 degrees from the central axis is approximately between 0.50
and 6.000.
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