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An eye that focuses distant objects in front of the retina is referred to as a
myopic eye. The resultant condition is referred to as myopia, and is usually
correctable with appropriate single-vision lenses. When fitted to a wearer,
conventional single-vision lenses correct myopia associated with central vision.
Meaning that, conventional single-vision lenses correct myopia associated with
vision that uses the fovea and parafovea. Central vision is often referred to as
foveal vision.
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Flitcroft ‘Ocular Shape and Myopia’ (2004) 33(1) Annals Academy of Medicine
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SUMMARY OF THE INVENTION
The present invention provides an ophthalmic lens element that
simultaneously improves focussing in the foveal region and the peripheral
region of the retina of a myope’s eye. Accordingly, the present invention is
directed to an ophthalmic lens element that compensates for a varying focal
plane of the eye so as to remove most, if not all, blur from the retina, at least for
a primary viewing position. Such compensation removes a stimulus for myopic
progression and thus corrects, or at least reduces the progression of, myopia.
More specifically, the present invention provides an ophthalmic lens
element for correcting myopia in a wearer’s eye, the lens element including:
(@) a central zone providing a first optical correction for substantially
correcting myopia associated with the foveal region of the wearer’s eye; and
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is spherical or toric.

In another embodiment, the front surface is a spherical surface and the
rear surface is aspherical or atoric.

In yet another embodiment, both the front surface and the rear surface
are aspherical or atoric. In such an embodiment, the front or back surfaces may
be formed by combining any suitable combination of surface shapes. For
example, a front (or back) aspherical or atorical surface may be formed by
combining two ellipsoidal surfaces of different curvatures.

In yet another embodiment, the front surface is a segmented bi-focal
surface and the rear surface is a spherical or toric surface. In such an

embodiment, the front surface may include, in the central zone, a round centred
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as a single value of refracting power or a set of values of refracting power.
When required the optical correction of the peripheral zone is specified
as a single value, that value may represent the optical correction required for a
particular angle of peripheral vision. For example, a single value of optical
correction for the peripheral zone may be specified as a value of a refracting
power for peripheral vision at a radius of 20mm from the optical centre of the
central zone as measured on the front surface of the lens element.
Alternatively, the single value may represent a mean optical correction required
for a range of angles of peripheral vision. For example, the single value of
optical correction for the peripheral zone may be specified as a value of
refracting power, for peripheral vision, extending over the radii between 10 mm
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the required optical correction over a range of eye-rotations so as to provide the
wearer with the ability to view objects within an angular range, by rotating the
eye over the range of eye-rotations, without inducing blur on the fovea. In other
words, it is preferred that the central zone is shaped and sized to provide an
area of substantially uniform refracting power to support clear foveal vision
(hereinafter “central vision”) throughout an angular range of eye rotations.

In an embodiment, the central zone “blends” into the peripheral zone via
a blended zone so that the mean refracting power varies gradually in a radially
outward direction from the boundary of the central zone and into the peripheral
zone. Alternatively, in another embodiment the transition between the central
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a series of lens elements, the series assomated with a particular base curve that

provides a peripheral power that provides a plus power correction, relative to

the central zone, ranging from +0.50 to +2.00 D. Sets of series may also be

provided so that a set provides plural series covering a range of base curves.

The present invention also provides a method of dispensing or designing

an ophthalmic lens element for correcting myopia in a wearer’s eye, the method

including:
(a) obtaining, for the wearer:
(i) a required value of on-axis optical correction, the on-axis optical

correction for correcting myopia associated with the foveal region of the

wearer’s eye; and
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(a) an input device for accepting or obtaining optical correction values for a
wearer, the optical correction values including:
(i) a required value of on-axis optical correction, the on-axis optical
correction for correcting myopia associated with the foveal region of the
wearer’s eye; and
(i) a required value of off-axis optical correction, the off-axis optical
correction for correcting myopia or hyperopia associated with a

peripheral region of the retina of the wearer’s eye; and



zone providing an optical correction corresponding

wWth the off-axis correction. In one enbodi nent, a
woredonodi7accor ding to the present invention nmayPETIAUR®K/001505

i nclude: (a) determ ning the hgad novenent and eye

novenent characteristics of the wearer; and (b) sizing

éo)d sbaptidmgswlef@reptdcmssk@nmeaomré'rsgomtm:al hmrmadn values to

nmovenent an venent ch acterl sti.cs of
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S Bt BLIRLoNEH, 98 BRR@IAR!IEAY RAUEH: ifELARGPPOT ti ng

ra ar r

cent V|S|on iroughout an angu ange of eye
rot at {ipns. aTdeeltnaéizboel praidohignantopdital h@rrmt@emrresponding with
invenEh on ma rfor[ﬁad by a processing system
i ncl ubisg" §E§ Qenﬁ har dwar e and sof t war e.

Thus, (iyhe gr erblnﬁéﬁé'mr&lrﬁ%qmtﬁé”é@?ﬁra@ Zove! eRe ffdripheral
dlspen3| ng or designing an ophthalmc |ens el ement for

cor r eg@negPreyisiiica am optigelacerrestiery ecortasposdingdenwith the off-axis

i ncl u§+'ﬁ i a) an i nput device for accepting or
obt ai g 5Pt i cal correction values for a wearer, the

opt i Chl oReEeNesddiveNYad Egstehnatesiing to inke @reeequmvedt.on further
val ue of on-axis optical correction, the on-axis

6\§{Hd@§ correcti on for correcting nyopi a associ at ed

th BH%@BT’ %"él\n roﬁcgéptﬁﬂgp?\/‘ﬁcg{tglﬁl d %@{aﬁién)t &hd eye

U|red G& "6t axi's |on
nfdvemerﬂs cbatacxbailstmerforemelmerbqrarmbrrect| ng nmyopi a or

eropi a aSSOCIated tth eri her | regio f the
%'to 8 bRl rodihing B SR Shd st & Mepicbiral zone
BEGSERY 9 Hé‘%é’%ah%ve?nﬂﬁt 1 y“eOHCWetrﬁém kB rsfcs of the
ct “or eS| gn an Opht al enS el enent accord
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BPYET dPhgSHP< gc%ﬁ b Vg JrorghPHS #h T i trﬂ”%eo cye
B correction; and (ii) a peripheral zone

surrounding the central zone, the peripheral . . .
It is envisaged that an ophthalmic lens of the present invention will

remove, or at least reduce, a possible trigger of myopia progression. Thus, the
present invention also provides a method of reducing myopia progression in a
myope, the method including providing, to the myope, spectacles bearing a pair
of ophthalmic lens elements, each lens element for a respective eye and
including:
(a) a central zone providing an optical correction corresponding with on-axis
correction for correcting myopia associated with the foveal region of a
respective eye; and
(b) a peripheral zone surrounding the central zone, the peripheral zone
providing an optical correction for correcting myopia or hyperopia associated
with the peripheral region of a respective eye.

The present invention also provides an ophthalmic lens element for
correcting myopia, or retarding myopia progression, in a wearer’s eye, the lens
element including: a central zone providing clear foveal viewing throughout an

angular range of eye rotations; and a peripheral zone surrounding the central



zone providing an optical correction corresponding

wWth the off-axis correction. In one enbodi nent, a
waymremraccordi ng to the present invention furP¢BEAU2006/001505

i ncludes: (a) an input device._ §or accepting or

obt ai ni ng head novenent and eyé novenent

zdm?e athtaqmerqmecal icme plwidiegr elativentd {he) cental aoees arplus power

di f %ft i ze apd shape of the central zone ,
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myopi a progression. Thus, the present inveniion al so

iorjovenites whengoHsd requireean optigalmpoisicion fergforeal \isionn a

Spect A8 SRRV i e AR A SPaU P fpg presen

paehtibe msaye benenhulated froheangauitdbleeiaiterizl. | Aolghéts material
(a) a central zone providing an optical correction

YRS poRfdi aemym@rmc materi dﬁ@)é@@.oé@nycﬁuﬂ@bterta@e;f@gexample
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éra I ng

ctrve e Z0one surroun
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optic correctjon for correct ia or i a ,
oo The caolianic: Reldh, Paneps TordemuBsr GosuubEaIBy Golymeric
é{ﬁmg (ftﬁnngéﬁﬁ fbma%rhp%rhsaéé&ri%e% des. ph:. wt4h9+m55 U.S.

ens or correcting nyopia, or retard
te;mftaappkug;@m@er iND. aOMéé&‘eBQE eAvastralize II&tent Applications

5@5@% @&#2@@%@38%#@@@%@@”@ Eﬁé{fﬁ&% oPaEeyné Specification

198 P89N he dMtireddBEIDSDRRY & wifieR @ré iHdopporatétdhéresh by reference.
central zone, the peripheral zone providing, relative

tot hEheemlyralerl@ gnaterial phays invee .aosve,carefe@bds_e@t poetochromic
ggé \%/HI% it 3 ¥xSRPleS Hel 908 B! tRe Fhoh¥MEF Wifiation used to

'OCl| a
produce the polymeric material.

An ophthalmic lens element according to an embodiment of the present
invention may further include standard additional coatings to the front or back
surface, including electrochromic coatings.

The front lens surface may include an anti-reflective (AR) coating, for
example of the type described in U.S. Pat. No. 5,704,692, the entire disclosure
of which is incorporated herein by reference.

The front lens surface may include an abrasion resistant coating, for
example, of the type described in U.S. Pat. No. 4,954,591, the entire disclosure
of which is incorporated herein by reference.

The front and back surfaces may further include one or more additions
conventionally used in casting compositions such as inhibitors, dyes including
thermochromic and photochromic dyes, for example, as described above,



with a peripheral region of the retina of the wearer's
eye. In such an enbodi nent, the central zone may
wEe@viodeI@ pi ano, or substantially piano, refrBCI/ALZ06/001505

power. An enbodi nent that inC|_l116€_S a central zone
having a piano refracting power is expected to find
polprisingt agants nUvestabdises andphatepaisgcasableof inmodifying refractive
juvenil es who do not require an optical correction for

gal vision. An ophthalmic |ens el enent according to
an enbodi ment of the present invention may be
formul ated fromany suitable material. A polyneric
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I nclude standard additional coatings to the front or
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incor%orat ed herein by reference. The front |ens .
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surfaces may further jnclude one or nore additions ,

Throughout this specification, references to the term “peripheral region”
are to be understood to as a reference to a region of the retina that is outside,
and surrounds, the foveal region.

An ophthalmic lens element according of the present invention
simultaneously and substantially corrects both central and peripheral vision.
Correction of this type is expected to remove, or at least delay, a presumed
trigger of myopia progression in myopes, particularly in myopic juveniles.

Many myopic eyes appear to be of approximately prolate shape. This
implies that an ordinary single vision lens that focuses the image on the retina in
the foveal region will focus the image behind the retina in the peripheral region.
Therefore, to bring the image on the peripheral retina into focus, the present

invention adds a relative plus power in the lens periphery.



conventionally used in casting conpositions such as
i nhibitors, dyes including thernochromc and

w@b@voetivon ¢ dyes, for exanple, as descri bed PCT/AU2006/001505

above, pol ari sing agents, UV stabilisers and materials
capabl e of nodifying refractive i ndex. GENERAL
DESCRAPIct®réd ehhfoditdeaNTf GN | e etanemlr ad:clftg‘dlr@ to the invention
desciel ption of an %] i ment of the ent invention,
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sur ace rou ecific
assaniziedasith thet foeedleegiohf @fvteelwesaarg'r sreyeaaread haslzeshape and size

rstood as a reference tp a regjon of the r
e tha, beeia J8aiEnadt 61 e8ecint oRthe bsds fideqweo e haypical head

RiVE and BYeIBUEENT B sraslRpstiéd 6AfheQDearf! r ences

to the term perlp eraf region” are to be understood
t o asTheraidre; etiog poefarredglemb@dlmdm meovides t laat corgect  foveal
out si de, nds, .the f

B ot LR e fande 05  BFriensr SERE by Bl giso in the area

Fepreséntiy feekieanepuspivapede ToREbAStHTbleY tHORESG trdtation gets
both central and peripheral vision. Correction of this

eNprged expected to renove, or at |east delay, a

ST 14 0 SO AR ed ByNERED i var. iver
thepéayet scdieroh #Rpmoyopi@tripheral! @f@cﬂbﬁ@&‘ouﬁ@l@y Mutti et al.
(2000). Thus, in a series embodiment of the present invention, a number of
peripheral aspherisations are provided with the range of plus power corrections
ranging from +0.50 to +2.00 D. For example, in one series embodiment, four
different peripheral aspherisations are provided for each base curve: 0.5, 1.0,
1.50 and 2.0 D to be dispensed to people showing peripheral refractions up to

the threshold value of the correction.

DESCRIPTION OF THE DRAWINGS

The present invention will now be described in relation to various
examples illustrated in the accompanying drawings. However, it must be
appreciated that the following description is not to limit the generality of the
above description.

In the drawings:



inmplies that an ordinary single vision | ens that
focuses the image on the retina in the foveal region

wowdoz/ofioeas the i mage behind the retina in thePCT/AU2006/001505

peripheral region. Therefore, tg _bring the imge on
the peripheral retina into focus, the present
I nvenFigoh-Aaidds frant eleat ot an @iphthgdonelenisreletment eosording to a first
geri pher AT, P[‘n)r ef erred enbodi nent of a | ens el enent
ot 4l

RN ( ?IFPée$erWé?1‘ﬁ”6'ﬁ”pr ovides an ophthal nic |ens
el e”EPfgéh-msng s2cRghaIPNe f@%{‘&;l)ﬁsthaﬁrgef@ﬂé @Rsmént illustrated in

posi ti refracting power (t pl us power

Egtéction") relative to the refracting power of the

central ne. However, since ppsitive refractin 0

s not %2 2o B Rl 8hownG el TPt siecs (pS oRe? of the lens
ERveeht@holhen’ag HOR; when the eye rotates to view

objects in the periphery of the original field of

vi ew. Fipe2-Be e @y granhs shawingntiwlifigeh tsusface hestigneatism of the lens

' [ row.des,a central zone that is sized and
é%ﬁ%ﬁ Sﬁ@“@r'ﬁtﬁ@@%ﬁ optical correction that provides
the WeRy.2/C W &lyrapeaholvirvg e Yarjeptiapded sagiteideutfate power of

that corresponds with the wearer's typical eye
V&'Qﬂﬁ&memtrﬁhﬁ\’ﬁém '\:Al_€r1d§\;' the central zone provides a
firstpppsical acf?g)ﬁfe%év@%fféﬂ 0 ﬂ[ﬁa‘?ﬁd [l%s”lé%%@nt, according to a
assocli ated wth e foveal region o € Wwearer's eye,
agcbrithsmaodimagre citlde present raientias; been mat ched, or

sel ected_qn. the basis of, a wearer's typical head . .
TovenEik3Ehis ByeGiR0eh B Oh AP RRIEPFIENE denpelament ilustrated in
X Therefore, the preferred enbodi ment provides a

correct foveal correction, not just in the centre of
t he | Bigs4-# ésmangrapbusheawing ihe froet sudace epeas @owengof the lens

tlhe eﬁgﬁnt af Igé% ical eye rotations before the head

P& _Olﬁ'@t'g _'gaé’ed. The I evel of the plus power

COr I eFig. 1B L Q@UGFRth BMOWRRY Bie Wont strfate Sdtigpatidhe of the lens
| arge scatter in the nyopic peripheral refractions

elementippomm iniFigd-Al . (2000). Thus, in a series

per i phirac Bpidfedefoilia i B RaLtuf 8 S iage power of
tfe lehs ®lgreet siowm BCrigda,; rangi ng from +0. 50 to +2.00
D. For. exanple, in one series enbodi nent, four

di f f eFishd-Apira [iABY WEWARTAT: PPBIRGITISeRs €lGsment arcardipg to a third
gﬁ%dﬁﬁé@ cff%é(g)'re minver@onl- 50 and 2.0 D to be

I spense o people show ng’ peripheral refractions up
to Fig.5-B is a sectional view of an ophthalmic lens element illustrated in

Fig.5-A,;

Fig.6-A is a graph showing the front surface mean power of the lens
element shown in Fig.5-A,;

Fig.6-B is a graph showing the front surface astigmatism of the lens
element shown in Fig.5-A,;

Fig.6-C is a graph showing the tangential and sagittal surface power of
the lens element shown in Fig.5-A;

Fig.7-A is a front view of an ophthalmic lens element according to a
fourth embodiment of the present invention;



the threshold value of the correction. DESCRI PTI ON OF
THE DRAW NGS The present invention will now be

walemcroited in relation to various exanples il |PGI/AHR®6/001505

in the acconpanyi ng draw ngs. _kewever, it nust be
appreci ated that the foll ow ng description is not to
I'i m t Fighe-Byenarsddtibpalofiewhef ahooshtidalstic ilghs efemémt illbstrated in
lgravvi ngs:Fig.1 -Ais a front view of an ophthal mc
936l ement  accor di ng to a first enbodi nent of the

prese h DV [ i - B j i | vi t
opit halghr 2 FomsS2PT Sndwng, 1%, FORESHRBEmEAF Hgler!diethe lons
ElegentAhpwnandrigghAshowi ng the front surface nean

7o GRHE EnGuPipt RBOTIont & (e sur BF: GfiamaGior the lens
bleendritihoRineRENg. 7sRown in Fig.1 -A; Fig.2-Cis a graph

show ng the tangential and sagittal surface_{oower of
t he | Eigs8-6} inargraphshewing ey fangentiaFpgd sagitiad sarfeeemower of

| € f h ¢ lens el enent according to a
ﬁ{eeclgﬂg eé%ﬁ%@f%@ ﬁ"g'ghﬁ'ﬁ‘pr esent invention; Fig.3-Bis
a secFigs iyiewedibsadf ephiobalpibe f@ntheebphiialimic lens element

illustrated in Fig.3-A; Fig.4-Ais a graph show ng
depictadoftFigufhace mean power of the |ens el enent shown

in Fi g 304 icFl A r ' ; :
L0 P LRk ol PEAIRIE 4 Btsl Bforaing to a i
Empodintentrofghd peesent dnvgmdiph; showi ng t he tangential and
sagitl:al urface power of tPe Ier}g el enent shown ir] :
Fi 9. 35898 § 8-3eqtiengl Yiewnet gnepripalgnc dpms giament lggigated in
|?egnp_ |t according to a third enbodi nent of the present

F vent'i on;

Fig.10-A is a graph showing the front surface mean power of the lens
element shown in Fig.9-A,;

Fig.10-B is a graph showing the front surface astigmatism of the lens
element shown in Fig.9-A,;

Fig.10-C is a graph showing the tangential and sagittal surface power of
the lens element shown in Fig.9-A;

Fig.11 is a series of contour plots for an embodiment of an ophthalmic
lens element having an asymmetrical cental zone;

Fig.12 is a simplified flow diagram of a method embodiment of the
present invention; and

Fig.13 is a simplified block diagram of a system embodiment of the

present invention.

DETAILED DESCRIPTION OF THE DRAWINGS

Example 1
Fig.1-A illustrates an ophthalmic lens element 100 in accordance with an

embodiment of the present invention having a central power of -3.00 D and a
diameter of 60 mm. Fig.1-B depicts a side view of the lens element 100 along



Fig.5-B is a sectional view of an ophthalmc |ens
element illustrated in Fig.5-A; Fig.6-Ais a graph

WG b@riosgos he front surface nean povver of the |BPCHFAU2006/001505

el ement shown in Fig.5-A Fig.6;,B is a graph show ng
the front surface astigmatism o? the | ens el enent
sdm:twm ARAT It S5s Ahokirg frain€afesl ® grdipmetdronf B tine for fitting to a
%ﬁ%&tl al and sagittal surface power of the |lens
€ %N in Fig.5-A; Fig.7-Ais a front view of

an opfth B dpi (fﬁteb edg%tﬁélﬁﬂ@r@nsa%%%é’rﬁtn@ % []]CB%HQ%EIC single vision

enbodi nent resent invention; i
Iﬁe@stmﬂmcludlrw\racﬁeml aphe HARrmnd Bmlphleea‘rmne 104. As is shown

il d Fi.g. 5-A.. Fi Q.
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[0,- 293 bﬂbm)@t’lﬁﬁm el ement depicted in Fig. 7A; Fig.9-A
Is a front view of an_ophthal m c | ens el enen

accor Bl Hp eentaalizanen184nbe: iﬁ@aﬁswfa%éO%rpé@@ﬁes a central crown
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of 30 mm.

In this respect, where used throughout this specification, references to
the term “marginal mean curvature” are to be understood as a reference to the
curvature of the part of the peripheral zone that lies outside of the blended
zone.

As is illustrated, the ophthalmic lens element 100 also includes a
“‘blended zone” 106 (shown as shaded region), which is shown located in the
peripheral zone 104 and which provides a gradual transition in refracting power
from the refracting power at the outer boundary of the central zone 102 to an
intermediate radius (Rg) in the peripheral zone 104. In the illustrated example,
the blended zone is bounded by an inner 0.5 D contour of surface astigmatism
at a radius (Rps) of about 11mm from the optical centre of the lens element 100,
and an outer 0.5 D contour of surface astigmatism at a radius (Rg) of about
17mm from the optical centre of the les element 100.

Thus, in the illustrated example the blended zone has a radial extent of
Rg - Rps. As depicted in Fig.1-A, the radial extent of the blended zone is less
than the radius (Rps) of the central zone 102.

In the example depicted in Fig.1-A and Fig.1-B, the front surface 108 of

the ophthalmic les element 100 has a shape that has been constructed by



the lens elenent shown in Fig.9-A; Fig. 11 is a series

of contour plots for an enbodi nent of an ophthal mc
wo eng/oel7edrent havi ng an asymmetrical cental zoPel/ABRays/001505

12 is a sinplified fl ow di agragof a nmethod enbodi nent

of the present invention; and Frg. 13 is a sinplified

bdbroblnint dgo @ifipsbdidas wysdesnofaditferdinirentvatdret wigh prwesighting function
I pventjon .DETAILED SCRI PT1 ON OF THE DRAW NGS
EAnds defingd by taeistiriase Nikd Tupetiopht hal mi ¢ 1 ens
el ement 100 in accordance with an enbodi ment of the
present invention having a central power of -3.00 D
and a zj(awet & (M, B +ritn MHIry)glB depicts a side view
of the Iens elenent 100 al ongsection A-A", but is
shown truncated to a dianmeter of 50 mmfor fitting to
a spectacle frame. The depicted ophthalmc | ens

Pgﬁ%nt 100 is an aspheric single vision I ens 100
i ncludin ntral zone 102 and a peripheral zone
104. ASY& SHown in Fig.1 -B, the lens 100 al so
i ncl udes a—L?QnL—gurface 108 and a back surface 110 .
In thé $ N @df rdbpB ,exanpl e, the central zone 102 is a
zone that is bounded by a 0.5 D contour or surface
astigmatism In the present case, the central zone 102
Eﬁaends radially outwardly to an outer boundary

ocated at a radius (RPI ) of about 11mm In the
central zongs#02, the front surface 108 provides a
centréﬂOGFﬁgg—qprvature of 3.00 D (in a lens materi al
having a 1. f'ndex of refraction) that extends out to

n
a radius. (R o{—zarbgpt 5 mm That radius corresponds
to an% T%%é R~ 6f > around 10. The front surface 108
al so provi desg/_i_n_une peri pheral zone 104, a margi nal
mean @th)at Bra/Rf-afound 3.5 D at around a radius (Rp

of 30 M In this respect, where used throughout
this $pe®fli-dakion, references to the term "narginal
mean curvature" are to be understood as a reference to
t he

with the parameters R,, R >0,and a, b, m,n, p,t=0. If r=0, then M(r)

=1 and z, = go(A) which is an ellipsoidal surface with centre (0, 0, R,) and semi-

axes %, % and R, in the x, y and z directions respectively. A similar

argument can apply for large values of r. Here M(r) = 0 and hence z, = g+(4) a
second ellipsoidal surface. For rvalues in between the M(r) function blends the
two ellipsoidal surfaces together. M(r) can be any suitable weighting function.

In the present example, the shape of the lens surfaces is controlled by

the following parameters:

* R,: The radius of curvature at the centre of the lens (hereinafter the “crown

radius”).

* Ry The radius of curvature towards the temporal edge of the lens

(hereinafter the “marginal radius”).
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t heswifasR)ed zone has a radial extent of RB - RPl - As
depicted in Fig.1 -A the radial extent of the bl ended

zone is less than the radius (RPI ) of the central
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, Wth the paraneters RO, Ri and a, b, m n, p, t
O. Ifr =20, then Mr)
» ¢t parameter to allow a gradual increase in the curvature of the peripheral

zone as rincreases.

The values of the parameters used for the above example are listed in
table 1.

Parameter Value
Ro 176.6mm
R4 161mm
t 0.001
m 0
n 0.0000003
p 5.5
a 1.0
b 1.0
Table 1

Fig.2-A to Fig.2-C shows various characteristics of the front surface 108
of the lens 100 (ref. Fig.1) having the parameters listed in table 1. The back
surface of the lens is a sphere with surface power of -8.3 D in 1.53 index.
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i ncreases. The val ues of the paraneters used for the

above exanple are listed in table 1. Table 1

Parameter Value
Ro 176.6 mm
R4 139.5 mm
t 0.001
m 0
n 0.0000003
p 5.5
a 1.0
b 1.0
Table 2

Fig.4-A to Fig.4-C show various characteristics of the front surface 108 of
the lens 200.

Example 3
Fig.5-A illustrates an example of an ophthalmic lens element 300 in the

1.6 refractive index material including a front surface 108 having a marginal
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Fig.6-A to Fig.6-C show various characteristics of the front surface 108 of

the ophthalmic lens element 300.

As can be seen from the tangential and sagittal power profiles in Figure
6-C (and is also shown approximately in Fig. 5-A), the ophthalmic lens element
300 has a larger blended region 106, as compared with ophthalmic lens

element 100 (ref. Fig.1A) and ophthalmic lens element 200 (ref. Fig.3A).

As depicted in Fig.6B, a larger blended region 106 helps to keep the
peak value of astigmatism on the front surface 108 to around 0.75 D as

compared to over 2.00 D in Example 2.

of astigmatism will make the ophthalmic lens element 300 easier for the wearer

to adapt to.

Example 4

It is envisaged that a lower peak value



paraneter values are as listed in table 3. Table 3
Fig.6-A to Fig.6-C show various characteristics of the
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profiles in Figure 6-C (and is al so shown
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el enent 300 easier for the wearer to adapt to. Exarrpl e

petigheralzong 14 pawes relativenter thexcanilak zome 402 gehteial m c

pr osetPENRUEAPORTE FROCHAE el EEPRECORRIAG) of %0uRs and 2

rlezmentrgh®dl dusvatersibea.peedt hrradiue of 26 rmef. racti ve
i ndex material and includes a front surface 108 havin
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PR PLRRAT IR SURALS RoHBEIP SHaFE PONGEODADIE & a0ghs of 20
ﬁﬂﬁlf,%nqrﬁ%me rc%hﬂf@' curvature of 4.28 D at a radius of

200 mm In this exanple, unlike the previous exanpl es,

the f Wbeﬂolmm@oecureanahween &hd radiitef 1dl mmeand ®OIhm.

T

FiMifrAses Basirfade %u%t@e%é\hatﬁ)rpﬁbhphﬁit%f tﬁ@f‘rﬂétg?rﬁ’él curvature,
surface having a surface power of 4.28 D at a radius

bas Reemmseedencelrsiiatersssuéane profitnefl thieriendg lowdlibe appreciated
%%ﬁ%%nnéthgsgewia th%ft alkﬂT&t%Bjolthor{ng]gorithm be used as any other

suitable extrapolation algorithm may also be suitable.

Fig.8-A to Fig.8-C show various characteristics of the front surface 108 of
the lens element 300. As can be seen from the tangential and sagittal power
profiles depicted in Fig.8-C, the ophthalmic lens element 400 has a larger and
nearly perfect spherical central region as compared to the previous examples.
In this example, the larger and nearly perfect spherical central region helps to
provide a clearer foveal vision to the wearer up to moderate values of eye
rotation.

Fig.8-D illustrates contour plots 402, 404, 406 for the surface tangential
402, and sagittal powers 404 as well as the surface astigmatism 406 (cylinder)

of the front surface of the ophthalmic lens element 400.

Example 5
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In the present case, the first centred round
yisipme ﬁOUHaQiS@ beameds‘oveaily for glosgwvann suthcas prasingles
clear foveal vision up to the eye rotations of around
30. It is to be appreciated that a different radius

ERympte 6sed wi t hout departing fromthe scope of the
! nven}::g 11 illustrates contour plot diagrams 602 (tangential), 604 (sagittal),
606 (cylinder) of an example of an ophthalmic lens element including a central
zone 102 having an asymmetric shape.

The contour plots 602, 604, 606, illustrate the surface tangential and
sagittal powers as well as surface astigmatism (cylinder) of the front surface of
an ophthalmic lens element in 1.6 refractive index material.

In the present case, the surface characterised by the contour plots 602,
604, 606 have be derived as a new optimisation for the original surface
characterised by the contour plots 402, 404, 406 (ref. Fig.8-D) of the front
surface of the ophthalmic lens element 400 with the symmetrical central zone
102 of Example 4.

In this example, however, and as is depicted in contour plot 606, the

central zone 102 is asymmetrical and provides a low level of astigmatism in an
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region of the retina of the wearer’s eye.

The off-axis optical correction may be obtained using conventional
measurement techniques and devices known in the art, such as a Shin-Nippon
autorefractor configured to measure peripheral refraction in a wearer’s eye for a
measurement axis aligned with a direction different to that of the wearer’s
primary direction of gaze. One suitable technique is described in David A.
Atchison et al, ‘Peripheral Refraction along the Horizontal and Vertical Visual
Fields in Myopia’ (2006) 46 Vision Research 1450, the entire disclosures of
which is incorporated herein by reference solely for the purpose of providing a
skilled reader with an example a suitable device.

At step 1206, an ophthalmic lens element is selected or designed in
accordance with the measured values so as to include a central zone providing

an optical correction corresponding with the on-axis correction; and a peripheral
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preferred retinal location. Another suitable device is an open-field autorefractor,
such as, for example, an autorefractor sold under the brand Shin-Nippon SRW-
5000 or Shin Nippon NVision K5001.

The system 1300 also includes a processor 1304 for accepting and
processing the wearer's optical correction values to select or design an
ophthalmic lens element according to the required values of on-axis and off-axis
correction. In the illustrated example, the processor 1304 is a programmed
computer equipped with suitable computer software. Examples of suitable
computers include a desktop computer, a hand-held computer, a lap top
computer, or a personal digital assistant.
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idarences i dweehce easguithederecessii 43@ptwilladlso include additional

RIHEHLT o (TBG oAt B0k Bl Ylled BY il ol Qo BAR AL ARg to the

head meovemeriianid éyesimovarignt enafdcgstistids o theeasdrer so that central
peri pheral wave front aberrations in a wearer's

FQe Rrovges aenwee Alxsupsianta¥diiiorn rei@cking Sowes opsupporting
Eé‘&{éﬂ%ﬁﬁ trﬁoﬂgﬁf)@tr énegn%lﬂ!art %ﬁ‘lgle d&f“eyte tighgot her
- ore

abl e de IS an o ractor such
as, f®heeaboys eexammplast desdrivectios $s8 dbfuspecific h@arbrrmhelrs and

Shl n- Ni on SRW 5000 or Shin sion K

SHROES sPBSca Joomelis | Howaues %IS;JB@&@@W@C@%%%the invention
RCEGPH Msén%lﬁ@‘:?ﬁé'd‘}ﬁ)hwﬁt éﬁg& esSthaR ot r(ac_e geometries
correction values to s gn an op almec
aeo\satreeremmeiertsomb/rqjso bet teed queslgd oradlswe@‘a lens element
on-aisaﬁo |scrrej§ | ustrat ed h oth
a%ehigIng to %pﬁ? 3680 W%%P8Br£‘?#’r%%eé%’ﬁ‘r9 SeucCh other

patdnReees Mial/hin@udéabl e conputer software. Exanpl es of
sui tabl e _conputers include a desktop conputer,

hand- mel @hswnglic aberrationipor epacpipsieee the p@rlpbe@oﬁbthe fovea

o1 nel JES IR 1R GobieR RTHR Bk L R 4% RS ppptant o

i s mat chigsbg @ paeicweanedveteriorthi inafocnst trersnthef deyign of the lens
rotation, the input devices 1302-A, 1302-B may further
i ncl ude flemant Jaay daka cipih acREUDY parameters that provide selective

focussing of that wavelength. It may also be necessary to have low
chromatic aberration materials.

= Sagittal (S) vs tangential (T) power error: for example, it may prove
necessary to maintain quite radically different S v T optimisation
weights.

= Clinical measures to lens relationship: for example, it is anticipated a
wave-front abberometer may be used to sample optical errors from a
foveal through to a peripheral location to more fully characterise the
off-axis errors of the eye. Once the wavefront aberrations have been
characterised, the desired blur spot minimisation is applied to deliver
appropriate corrections to the entire field of view of the eye. Those



obt ai ni ng head novenent and eye novenent
characteristics for the wearer, such as, for exanple,
wW@eoepervé acki ng system of the type descri bed PCI/AUR06/001505

Pat. No. 6,827,443, the entireogisclosures of which is

i ncorporated herein by reference. In such a case, the

pr ocessosarfhﬁl@é may Ibeai’mlziatedl usiegaaptrdprietel relationships, so as to

function to nDdl g the size and sha e of

central é f&&'é%rt 80 @%aﬂﬂé’rﬁ’ RKIPB0E ”/%F? HI%/%YG

nvvenﬁmkughﬁf@mi%éléﬁa 1 Mﬁﬁ? %hﬁﬁe@%ﬁﬁéﬁ%ns and

zone provides an area of su stantla ni form

meldifiationg tpot}ver ctbmﬁgwathcpm Ueaglmmmlnvﬁhat @ne also within the

througﬂﬁut an a r range of eye rotations. The
SPFESTEETHPe the use of specific paraneters

and specific surface geonetries. However, it is to be

appreci ated that the invention is not to be so

limted. The applicant envisages that other surface

geonetries and other paraneters may al so be used to

desi gn or dispense a lens elenent according to the

present invention. By way of non-limting exanples,

such other paraneters may include: Chromatic

aberration: for exanple, since the periphery of the

fovea has relatively fewer cones and nore rods it nay

be nore inportant to keep a particular wavel ength in

focus, thus the design of the |ens el enent nay take

into account paraneters that provide selective

focussing of that wavelength. It may al so be necessary

to have | ow chromatic aberration materials. Sagittal

(S) vs tangential (T) power error: for exanple, it nmay

prove necessary to maintain quite radically different

Sv T optimsation weights. dinical neasures to |ens

rel ati onship: for exanple, it is anticipated a

wave-front abberoneter may be used to sanple optica

errors froma foveal through to a peripheral |ocation

to nore fully characterise the off-axis errors of the

eye. Once the wavefront aberrations have been

characterised, the desired blur spot mnimsation is

applied to deliver



appropriate corrections to the entire field of view of
the eye. Thosesanples may be transl ated, using
wapproprd@t e rel ati onshi ps, so as to charact erPGEAUL®G6/001505
shape and or off-axis correcti_gs/_s of the eye.
Finally, it will be understood tThat there may be ot her
ChAIMSE ons and nodifications to the configurations
descri bed herein that are also within the scope of the
present invention.CLAIMS 1. An ophthalmc |ens el enent
o1 CARTGIHhAEIEYHH &lehierR f&‘ﬁéér‘?éétﬁlﬁeﬁﬁgopfahiﬁ_é @e3rer's eye, the
el ement i'ncluding: (a) a central zore providing a
fensstlempnt naludiwg:r ecti on for substantially correcting
opi a assocli ated with the foveal [g%i on_of .thef bstantiall
ar ef' §6RVE: 2QR8 PRYVIANgep 8‘ r QPG EOURPHYUNEN nHostantially
Ebee STy ﬁ]?bp%oét%octa% ARhitRE ¢6\’al Z8416n BF MY WeBEerd eye; and
second opfical correction for substantially correct’ing
tBlopi a periphgsar apna sgsBHIdNGdhei eenteal peaneshideaperipheral zone

) 0 efina o . rer’ 2 : :
BiERidite ot SRERE BpiRLorteR Bl G oSyt corrGiins yopia o
hirserbplasdsgoridte@withod peapheral tegicrpetinki retinasf thd weaier's eye.
refracting power and the second optical correction is
specified as a second refracting power and wherein the

econgr ; 0 S RO ; : ;
Zorr oor Sh A RrE e eRE S SheRo My FriRerein the grst optica
éorregtitrhad nspecifimas agl emérgt sefaetidg ngower cdrad ih@ second optical

wherein the first refracti ower is |ocated at th
BN Sospralich Bona SSORTHAETAE e ROWSF cifshivherein tag second
f%ﬁéﬁcﬁ@g :Pd\?/\ée%rﬁg%v Rl Blu saﬁ&\%tdb(?rgeétfbnclle?étmeztov‘m%r st refracting

of the second refracting power Is a
pewear.refracti ng power at a radius of 20mm fromthe
optical centre of the ophthalmc Iens elenent, as
measured on the front surface of the |lens el ement, and

gnscr pResphit@irarRr i|éﬁserea>éméﬁm%c@mnn§rtoaéiawt balvherdignthe first
of at |east 270 degrees. 5 . An ophthalmc |ens

eafeanting pavesnsllasgtedatihgiapticabeertrapkingi aphthrimie emsdelement.
refracting power is in the range of +0.50 Dto +2.0 D.
6 . An ophthalmc |ens elenment according to claim1 or

2, whanejphtiidimic Rinsasiemedt poy@dingntotd@nt2miierbinzbeenéan value
in the range frompiano to -6.00 D. | ,

of the secondrefracting power is a mean refracting power at a radius of 20mm
from the optical centre of the ophthalmic lens element, as measured on the front
surface of the lens element, and inscribes the peripheral zone over an

azimuthal extent of at least 270 degrees.

5. An ophthalmic lens element according to claim 1 or 2 wherein the second
refracting power is in the range of +0.50 D to +2.0 D.

6. An ophthalmic lens element according to claim 1 or 2, wherein the

refracting power in the central zone is in the range from plano to -6.00 D.

7. An ophthalmic lens element according to claim 6, wherein the refracting
power in the central zone is in the range from plano to -4.00 D.



7 . An ophthalmc | ens elenment according to claim®6,
wherein the refracting power in the central zone is in
wo b@7natge from piano to -4.00 D.8 . An opht haben/avkmne01505
el ement according to any one ofgthe preceding clains,
wherein the central zone is a zone bounded by a 0.5 D
contour of front surface astigmatism 9 . An
pht hal m c IeP , enen} accordi ng to any one of

| ai nfn10pRthalm i BlamRNtcaReIraING, &henys ogezgf]éhe preceding
@I%Hﬂé’e\ﬁhgﬁélr?‘tr% @?ﬂg@ %dh‘ﬁer |§aaS§ohé‘B¥)U§%éc.ﬁ %xna W f)ﬁ&fntour of front

mean curvature o east opht
seraceebsigmatisccording to any one of the clainms 1 to
7, wherein the central zone is a zone bounded by a
stepped increase in the front surface nean curvature

of at Ahesstthaindic - I@n@elelﬂentpébc‘b?@hbatbr%rﬁ/ bﬁé‘sonhéfFﬁéiFns 1t07,

according to any one of the clains 7, wherein th
vwbateinlthe eaptrakzene isne Zopernsmdey @y @tsé@meﬂ ingeeasesi® the front

B e i o AR P et “according o any

one of the clains 1 to 7, wherein the central zone is
a_zone bounded by a stepped increase in the front
30+ f afB Q@Hhalmuw@ﬂ%e@r@@nta@cmé@@g teoany pne of the glaims 1 to 7,

?Eélq ﬁﬂé %ﬁh{?ﬁ?zc%ee I?ﬁ%ﬁﬂ%%ﬂd‘%@ @Pa @?%pe:%bf W%Feé‘éeafn"ﬁe front

erein he centr e surf
sorfgce wieanraurbatard ofatrleaste+v.@mM.es by | ess than 0.5 D.
14. An ophthalmc |lens el ement according to claim1 or
13, wherein the nean refracting power of the

?“ PRATGPhtRA c'lé?é %lérH&wtféé&ﬁdlﬂgttés?%@P Petd?rt -Qaifhs 1 to 7,

relative to the re ractlng power optlca centre
vhetdie toewenthl zameis 4 ZzoneAoundetHay &isteprats inereasenin the front

according to claim rein the nean
P %‘?%ﬁ:m %8 %V\%tpr%ptl§tﬂ8a%§e éﬂgr al zone at a radius of
20mm from the optical centre of the lens el enent as

nmeasured on the front surface of the lens, is at |east
12. 50AD ordithalinvie lers elementt acaording teoamy oae afrtbe claims 1 to 7,

Lcal e L ' ' e
REb R &R RN G FBRE MR REE BLF P BEFedsp the front
gufactegieatscunidture dhatdphsthed 0il. | ens el ement accordi ng
to claim1 or 13, wherein the
13.  An ophthalmic lens element according to any one of claims 1 to 12,

wherein, within the central zone, the surface power of the front surface varies by
less than 0.5 D.

14.  An ophthalmic lens element according to claim 1 or 13, wherein the
mean refracting power of the peripheral zone is in the range of +0.50 D to +2.0
D relative to the refracting power at the optical centre of the central zone.

15.  An ophthalmic lens element according to claim 1 or 13, wherein the
mean refracting power of the peripheral zone at a radius of 20mm from the
optical centre of the lens element as measured on the front surface of the lens,
is at least +0.50 D relative to the refracting power at the optical centre of the



mean refracting power of the peripheral zone at a
radi us of 20mm fromthe optical centre of the |ens

web@ment79as neasured on the front surface of tPEI/AB2®E/001505

is at least + 1 .00 D relativest0 the refracti ng power
at the optical centre of the céntral zone and
berstca:lim ahe ipsurinelsethal peripheralvasneaoverz amazralithex textént of at
ﬁ% &)east 270 degrees. 17 . An ophthalmc |ens

dggt&%Sding to claim 1 or 13, wherein the nean
refract| ng power of the peripheral zone at a radius of
20mm fromthe optical centre of the Iens el enent as
feasuAadopmthemeict leoat elstnenbcaccofdingeiol eagn 1 ©ral3, edstein the

1 .5Q D Tl the ref t t
ﬁ]&%nc%ﬂ%&ahﬁ ot e BRribBPT Shoetahe: Bl gt 2Bpa from the
idIREAAE FAARE IENLEIMEMASERSIre8XdrEHe RONEIUFRRSHT the lens,
2 O degrees. 18 An ophthalmc | ens el enent accordi

ng
tsoatcleah1.Q8 Ditglativecicethe tafeacisgroavedrr aicthiengptisaheentse of the

bR RCAR iR Thehe PR Ain SRR AR IRt ctont of ot

feagn 276 Wefpses. of the lens, is at least +2.00 D
relative to the refractlng power at the optical centre

of the central zone and inscribes the peripheral zone

%?gpﬁﬁh%%ﬂ‘é 2! 1Rt 8B e éac,tcokﬁﬁﬁttozglg rﬁle’gro‘?e?:’l,sav%erein the

ens el enent accor alm1 or
meanerefradiag rmamersuf the pepipheral o:fontahaat amadph;eoﬁlZOzmne‘rom the
at aradhé %3% Onmfromtheotlc e of

pertical gep glgmeit &3 MRasYIe nq.n %'&tes%'%aclerg the lens,
lse8Sieakf +at50 Bal%tlat% ROt Fé?r%ftlhﬁg)dv@erté‘te h%ugé]tg,%zn gntre of the

power at the optical centre centra z
centcali zoee ahe ipsorioesethal peripheravaoneanverz ameazirathal textent of at
%f ﬁé {) east 270 degrees. 20. An ophthalmc Iens
asheh 38&%%. ng claiml or 13, wherein the mean
surface power of the peripheral zone at a radius of
20mm from the optical centre of the | ens el enent as _
@ asuAadopithelieict leoat eletnenacaccerdingetol eain 1 orat 3, wastein the

0 SR GLAfoLd BRBHERORGRCACE Byl er 96hHom in

g%ctagimehab gfane lenseelearerazasmthalireeXdrete Pontegurfaasdf the lens,
egree

is at Iea%t +2.00 D relative to the refracting power at the optical centre of the
central zone and inscribes the peripheral zone over an azimuthal extent of at

least 270 degrees.

19.  An ophthalmic lens element according claim 1 or 13, wherein the mean
surface power of the peripheral zone at a radius of 20mm from the optical
centre of the lens element as measured on the front surface of the lens, is at
least +0.50 D relative to the surface power at the optical centre of the central
zone and inscribes the peripheral zone over an azimuthal extent of at least 270

degrees.

20. An ophthalmic lens element according claim 1 or 13, wherein the mean
surface power of the peripheral zone at a radius of 20mm from the optical



2 1. An ophthalmc lens elenent according claim1l or
13, wherein the nean surface power of the peripheral
waQomne/oat79@ radi us of 20nm from the optical cenPt@EATGR006/001505

the | ens el ement as neasured oRgthe front surface of

the lens, is at least + 1 .50 relative to the

semtta o thne)\rms atkemér&hamtneaau;]@leoln rtlaedforttrwriaeetosfathe lens, is at
ne an r es the eral zone over

onharih Do Br e sisad Power gk re oelicalsenise of the central

I I

o Eaﬁﬁ"@%é'b%%insﬁuﬁﬁﬁ%@%%@éﬁj%? oy @ifihdiodent of at least 270

degeesadi us of 20mm fromthe optical centre of the

| ens el enent as neasured on the front surface of the

lens, is at least +2.00 Drelative to the surface

power Aﬁtoﬁrﬁﬁalﬁné 'Iéf?sl e!‘e?rﬁb!rfteac‘ébrdlﬁg AR 1 Qir ZPWnheérBth the mean

i nscri bes the ri pheral zone over an azi nut hal ext ent

piirfage |peaer @‘781ed@gru@eeral Zone At apnadhaa of 20memsfrom the optical

GRS B 4P e hne e Aol O B el S PRl BT s, i o

riisvan B0 Dr mnativieetodthensiafaced poivBe at etié lopticalogentandf the central
into the peripheral zone, and wherein the radi al

&neand d$SQrW@SBh@mé'@hQ@@0nWQWT RNRZNURA| gxtaniodat least 270
bg Iement is less than the radius of the central

br clear foveal vision. 24. A lens el enent
accor di ng to any one of the preceding cl ai ns mherein

pi AR GANGETE ey SleataltSRErNS HRI M el el the mear
g@ﬁéﬁ go\’/\}e?'é%‘”thezéerlﬁh %P%oﬁeeéﬁeﬁtra%ﬁfs%fj'mnﬁwofr@natﬁ@ optical

rein the central zone is an circu aperture
bavtre 9f dhelilenre elemardraseseasdedvon Hhe Heord austaice adf the lens, is at

Rl edh BfdaRe Rl Sirdies Bower af Hie PRtk iR of Ft centra
yhes antiNes@RREAE pEPiPR el TofedVeRbnCaEMUIhaF eXTaRt Iof @Rleast 270

shape. 27. A lens elenment according to claim24 where
degresent r al zone has an asymetrical shape to allow
for the asymretrical distribution of the frequency of
eye rotations. 28. An ophthalmc | ens elenent for

28’ r ephightinaiant &erishelamezetorliky & clalre 1, wherein the peripheral
zone includes a blended zone that extends radially outwards from the boundary
of the central zone and into the peripheral zone, and wherein the radial extent of
the blended zone, within a 40 mm diameter lens element is less than the radius

of the central zone for clear foveal vision.

24.  Alens element according to any one of the preceding claims wherein the
central zone is shaped and sized according to a typical range of eye-rotations of

the wearer for central vision.

25. A lens element according to claim 24, wherein the central zone is an
circular aperture having a diameter corresponds with the extent of wearer’s

typical eye rotations before they engage head rotation.



| ens elenment including: (a) a central zone providing a
first optical correction for substantially correcting
wonpepia7associ ated with the foveal regi on of tPEI/AU2006/001505

wearer's eye; and (b) a periphggal zone surrounding

the central zone, the peripheral zone providing a

2écond lepsi elementracaordiog fooclatub24 amtéral the centralckomg has a
opi a or hyperop associ at ed MAth a periphera

%@ﬁwlufsyﬂﬁﬁewﬁl %@Qﬁ the wearer's eye, wherein the

first optical correction is specified as a first

refracting power and the second optical correction is
8peci Al ledsaglemesw cmedrdieg rtactlaing 2dowberarice wieatral zonhenas an

ASVRBIaTGH SPePanPyaRMEforo®{asyEim ek s iion @ e epuency
sheyetdtatidigs.refracting power in the central zone is in

the range frompiano to -6.00 D. 29. A nethod of
di spensi ng or designing an ophthalmc |ens el enent for

PRl v g e Bl e o€ e plfo Ry fearers eve. e

leegle@dny mcligimg: on-axis optical correction, the
on-axis optical correction faor correcting
tBsochacentrali Zanenerevdiegl ar é'fﬁtoﬁptﬁa't ﬁ@rrﬁé rérf0§ %tantlally

Weét'irp) mgoﬁ %s%?%té(@l/\h{ﬁ tﬂ% %a] ?éé'}ﬁn %ﬂﬂéz\%*eglrrer s eye; and

correc axl's o rection
(or r eat pergphefaplzanersqunmdum ahasserctraitme/\n thie peripheral zone

er| her al ion of the retin t he arer e; )
Bovid @ge%tﬁq’?eﬂeroratécg'gqﬂr tign h%%twt“@ﬁ'veﬁ%rr%fftdéemyop'a or
RECEDRI IO wifh 4 BBridferlrediPoPth liha Bl wearer's eve.

a cenwhareiadhe flmtmpttrcahgomiectm lscspeoa'ﬁmdr ag i foat refractlng power
correspondi correc

S0 5 SRaSNd Bpttd Lo AR i S iil PR3 s @nRteEing power and

¥PBRsin tHE seesndPharatting %Wd?@?d\héé@g plls PBIWEE 8brrection relative to
correction correspondin he off-axis optical

thﬂfnrtst:tefmtlng@owrnem% ea@ladh@nrﬁfgeqt@gcwcameh ipdhe central zone is
I (g) term ni ng the head novenent
e d5hobBounEl P e E

acteristics of

29. A method of dispensing or designing an ophthalmic lens element for

correcting myopia in a wearer’s eye, the method including:

(a) obtaining, for the wearer:
(i) a required value of on-axis optical correction, the on-axis optical
correction for correcting myopia associated with the foveal region of the
wearer’s eye; and
(ii) a required value of off-axis optical correction, the off-axis optical
correction for correcting myopia or hyperopia associated with a
peripheral region of the retina of the wearer’s eye;

(b)  selecting or designing an ophthalmic lens element according to the

values of on-axis and off-axis correction, the ophthalmic lens element including:
(i) a central zone providing an optical correction corresponding with

the on-axis optical correction; and



the wearer; and (d) sizing and shaping the central

zone according to the head novenent and eye novenent
wehbaraet7es i stics of the wearer so the central BRONA&U2006/001505

provides an area of substantiahhy uniformrefracting

power for supporting central vision throughout an

angul éi) r aageeniphezsie zoot asurmundiry) the Aetyral esonkprthe peripheral

di spensi ng or, designing an ophthalmc | ens el ement for ,

cor r €PN PRYEHI% dM oRliGRl Cerrestily LorteRpoagiige yyith the off-axis

I ncl UQF%' c()ﬁf)acﬁﬁﬁh.i nput device for accepting or

obtai ning optical correction values for a wearer, the

optical correction values including: (i) a required

31 1 cameBBoRRiRG bf ums Aot RoRssaci at ed

Wt h HERrMMEG!thé G RN nRfvehltdt VRS e SmBYEeAn @hbtdcteristics of
required val ue of off-axis optical correction, the

of f - altiesweprercamnd correction for correcting myopia or

RUFTH SRR BRI o8 sgaftebZbhRocBhbgdadtsads Frovernent
pr oceand ngyd htovapedrr cisarapleristits efrtheclvearerved des demtral zone
sel ect or design an ophthalmc |ens el enent accordin

: : . : g :
t o t heravidesean greaRf aibstaghallorniferry sefeantingdrquser, fof sapporting
opht h ' : ' LG A Al zone
provi g%rﬁ%éigﬁﬁgggrﬁ%ggﬁg%trérdgéb@gﬁp%gp% e%fpeg/ﬁgﬁn%&b\?mgt h the
on-axis correction; and (ii) a peripheral zone

rroyndi ng the central zone, the peripheral .zone
Ao S B SSRe e F et Ber s e TS A, elgment for
A& ' 2. i to claim3
g&@ﬁﬁ%ﬁ@?%%ﬁﬁﬁd\?ggrze@é)eyiéhgﬁetgégev@ggap g'rn@éccept ing or

(Ot ai an rigputedalice farrateptingl os yobtainingneptical correction values for a
char acfﬂeri ti £3 for.the wearer: .and (b) the processor
ngpr%. %?,F? H;@ Fﬂrée%ti'%v%mﬁsg}? @t the central zone

accor gy ng hqehlired9al"BVENRRIs Gt XBrrEBNGTE /e on-axis optical
characteristics of the wearer so that central zone

pr ovi GefseeiPraios£OpTeCHNG S0 ¥aRia Associared withtheffiewraliragion of the
wearer’s eye; and
(ii) a required value of off-axis optical correction, the off-axis optical
correction for correcting myopia or hyperopia associated with a
peripheral region of the retina of the wearer’s eye; and
(b) a processor for processing the wearer’s optical correction values to
select or design an ophthalmic lens element according to the values of on-axis
and off-axis correction, the ophthalmic lens element including:
(i) a central zone providing an optical correction corresponding with
the on-axis correction; and
(i) a peripheral zone surrounding the central zone, the peripheral
zone providing an optical correction corresponding with the off-axis

correction.

32. A system according to claim 31, further including:



power for supporting central vision throughout an
angul ar range of eye rotations. 33. A nethod of
WO e@ao#¥1g6 myopi a progression in a nyope, the neCTaAu2006/001505

i ncluding providing, to a nyopsq_spectacles bearing a

pair of ophthalmc Iens el enents, each | ens el ement

{ar amlpespee\tlberefoeyecemtlrigwcdrudibtagmngaheadcemrtvremherztoraad eye

&?ow di ng f«?&t;gt i cal rrectl on corresponding wth
veRient £ '%'ﬁsff%rr @d’i"?%@fﬁ’fﬁj myopi a associ at ed

Eﬂg L f’@é’é%%br rfSlg'n%ldlgfl %tﬁﬁsﬁfétéﬁ@ sﬁ)ége éln%é Rentral zone
ri phe ing t

Z0one surroun e central
peq:orphi@rm trerteeqer am\(ﬁnngmtaand)myecmommerécmaracifeustucs of the

C%H%ﬁ%)lr E]gat %Bﬁaﬁz%e BP/C? %sglgﬁ Ie\ayléas gy éu5§t@n¥‘n§\§y unl?orm refracting
pERERNaOM %dpﬁ?ﬁn@'t@éﬂifﬁl Tn@fonCQﬁt’o%gthg eﬂ‘i’%@lérn range of eye
wearer's eye, the lens el enent including

edationd. zone providing a first optical correction for
substantially correcting rTyopl a associated with the
foveal region of the wearer's eye, the first optical

Bgr r eat hihopeshi fedairdp rydpia sprogeddsig iimda payepe, @l method
LJ a peripheral zone surrounding the central zone
dig iPpPMEFIAR, 3 FeMYPB?] apﬂ@taale§et&ﬁfwgoamaj@pf ophthalmic lens

%I%Heerﬁé'é’ébhfl%s%\’e?ﬁ%ﬁt”rb %lrlagpé:&fv%ﬁeyea regl Riikg: 2"

yperopi a associa perip f the
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central zone providing a first optical correction for

B, AR R ER DIOEA ARSI bl eve, ne
mer@@mennm@mﬁng‘l ed as a first refracting power; and
(@) a central zone providing a first optical correction for substantially
correcting myopia associated with the foveal region of the wearer’s eye, the first
optical correction specified as a first refracting power; and
(b) a peripheral zone surrounding the central zone, the peripheral zone
providing a second optical correction for substantially correcting myopia or
hyperopia associated with a peripheral region of the retina of the wearer’s eye,
the second optical correction specified as a second refracting power,

wherein the second refracting power provides a plus power correction

relative to the first refracting power and wherein the central zone is sized and
shaped to provide the first optical correction over a range of eye-rotations to
support central vision throughout an angular range of eye rotations.



(b) a peripheral zone surrounding the central zone,
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providing, relative to the central zone, a plus power optical correction for
substantially correcting myopia or hyperopia associated with a peripheral region

of the retina of the wearer’s eye.

37. The use of an ophthalmic lens element to correct or retard myopia
progression, the lens element including:

(a) a central zone providing clear foveal viewing throughout an angular
range of eye rotations; and

(b) a peripheral zone surrounding the central zone, the peripheral zone
providing, relative to the central zone, a plus power optical correction for
substantially correcting myopia or hyperopia associated with a peripheral region
of the retina of the wearer’s eye.



(i) a required value of on-axis optical correction,
the on-axis optical correction for correcting nyopia
was®oniabed with the foveal region of the wearBCT/aU2006/001505

and (ii) a required val ue of pglr;)-_axi s opti cal

correction, the off-axis optical correction for
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a central zone vi ding an optical correction
8%??&%\#&!9%@ %’ﬁ{cﬁ 9he on-axis correction; and (ii) a

peri DR}?V al azeg@iréd VRIS H-ak oS BHredAE, thé'Bn-axis optical
peripheral zone providing an optical correction

cor r espdeetiangfafiaorrectiag shyoria iasseeintascwith rihe 3gvea region of the
conput menory containing a conputer
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(0) t hprovessepathgi M@aderéw\nomlsal correction values to recommend an
ophthalmic lens element according to the values of on-axis and off-axis
correction, the ophthalmic lens element including:
(i) a central zone providing an optical correction corresponding with
the on-axis correction; and
(i) a peripheral zone surrounding the central zone, the peripheral
zone providing an optical correction corresponding with the off-axis

correction.

39. A computer readable memory containing a computer software program

according to claim 38.

40. An ophthalmic lens element, substantially as hereinbefore described
with reference to the any one of the accompanying drawings.

41. A method for dispensing or designing a lens element, substantially as
hereinbefore described with reference to the any one of the accompanying

drawings.



