.10

15

30

35

" CONTACT LENS AND METHOD' FI ELD OF | NVENTI ON The
invention relates to contact | enses and net hods for
w@e@santssang or sl owi ng nyopi a progression. BAGKCERSIZNDS/000046
Myopi a (al so called short-sight) is a common ocul ar
condition in which distant %Jects appear bl urred

wher eas near obRyj gpi a often

devel ops durlnd%ﬁﬂﬂiéh andlﬁégﬁ%a y increases in

severity (requiring progreSS|ver stronger spectacles

to correct it) until early adulthood, although the
FIEHEWIWT N nyopia that develops will vary between

| @Jehér%dorQYo myopia

a norna g%rg%%gﬁg%?hgtE?£25§£g¥%ghéfmﬁ%ch has th v@&; yoP
progrefsfomct of moving the light-sensitive tissue (the

retina in the back of the eye) out of the focal plane

of the optical conponents of the eye. Thus, inmages of
BACHRGRQ@UNDbj ects are brought to focus in front of the

retina, rather than in the plane of the retin l.mages. .
of Migprit @l callsplabed-sighdl it nererer aoduesn OB P sty SfaAL objects

appeﬂ'bgnléd%kéts Qbar %%Qﬂs Are b€ IPRIK8E B FHLAMBALpQurfaB@hildhood .

eye-b also results in a stretching of the retina
and tpmchlly tm;reasas oueatletd (tshyaigdg pragpissivelnbtianiger waeietle tplverresfdr) until

eatly gg‘.ﬁ%&& tg g ae te'nrlag ta%n\%/)éhtnoafl %Xo?iaat%{xtn(?evg ?%&ﬁ%tt\g&% individuals.

aetiology of nyopla is poorly understood Bot h genetic

and envijironne factqrs have be |ca d an
s Uzt 5 R ?/’ia&tﬁ%ﬁeg Waalo%mmﬂg et%ga‘%tfhmh has
the eff@ct b@nﬁ‘ﬁ %%@]ﬁg@t@-sé’ﬂsﬁﬁk}e GXEE %tﬁb Y&inh %@ﬂle\wﬂkoi(tﬁg e)FeF a6 d¥he focal
ting/ drawin | ayi ng vi deo ganmes, and sim

planeptfsﬂsw bﬂ’%ﬁah@@&l@géﬁﬁ héthp ep¢- cHge dinrrgeca] dhtarg PPISFE 265t blought to focus
in fron? (f%t“l fi2l: Sethay a%e?%%ﬁ @hler{)?aq’{e RCCQIID Ctﬁta%&@f dis lt“of:))%cﬂs Bre

éormodati on (1 nsufficrent accommdat i on)
thete&ﬁd seteytpe bpicd. Trehiph&iveldof fgopis, thdherkedenlegement afthe eye-ball also

opl a requ S nlnus ower ed s whi ch
sesul bt B SO B EAEPUB1 BT PP Fbf PRUBI N R PR e eve more
susce:pﬁgl'é Itd EGinyy &B@Hﬁleﬁthgaﬁc%ﬁﬁ@ﬁls ddih ﬁlﬂ&ﬁg@fetﬁﬁré Qi'ybplé @{tﬁltopathy
hus greater accommodative |-ag) has been inplicated in

exacer bati ng nyopla progreSS|on | nt er nati onal patent

c on!tléa %et@i'o gﬂ %Q{Q g)gééf' Qndjérsct PO gen@ﬁo Mer@rﬂgnmental factors

I on o myopi & progression. The
have beat iagiicdtehsd m(shas;dladvlamdlvgluola no@piaqnogroﬂsloarle‘éwﬁgtrt to be
ecti n in use tgzegt c V|S|odr}aof a .wear er.

assoobart%cggﬁle EXCESSIVE At Wor ing, R%zafmg v1deo games and

similar), possibly because the prolonged muscular effort of focussing the eyes at near
(accommodation) results in a lag of accommodation (insufficient accommodation) and hyperopic
retinal de-focus. The cotrection of myopia requires rtﬁnus—powered lenses which demand a
greater accommodative effort for neat work than is required without the lenses. This greater
effort (and thus greater accommodative lag) has been implicated in exacerbating myopia

progression.

International patent application WO2006/004440 discloses a method and contact lens for
prevention of myopia progression. The contact lens includes a vision correction area for
correctjtlg in use the myopic vision of a wearer to present a clear image to the wearer duting
distance viewing, and during near viewing with accommodation by the eye during near viewing,

and a myopic defocus area to also simultaneously present a myopic defocused image during both
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di stance view ng, and during near viewng wth
accommodati on by the eye during near view ng, and a
wop@piicisdef ocus area to al so sinultaneously prPCENEZ28/000046
myopi ¢ defocused image during bothdi stance and near
vi ewi ng (mﬁth acconnodatioﬁ‘by the eye during near
Vi e pic retinal .de focus inhibits
cisnc ot Pt Vit (R GG ROR DR DTS BbepRAr i dbe myopi
retinaNHQRIcAs RHOGE 8ESIbARmAM A ddi@a@id Sthe bt thadViSderlids ilyophe
progressi on of myopia slows, stops, or reverses
progreSeluNIRYh e SfRR/EENATI CORE FiRe BieaABgteestansofimy apies loysp#eps: Of Fryerses:
i nvention conprises a contact |ens including a vision
correction area for correcting in use the nmyopic
SUMMARBOBANY EAWAION and a myopi c de focus area for

| taneously in use_ presentin
R Han B FBPoh TR AU H GITRT € Rt Lo et a vision,
corre@t%ra%&t foPPorddcBas ANMe tHanyapaPHSiosl 6f 4 Gems: Aldedm aﬂé fR6s area for
a central zone of the contact |ens and the ot
simultafeouslydp Hee RIESCNBRAATAPRIG deneFUsHEARS [oie S6RIcE &t WBﬁh one of the
VlSlOf%!O% C &g%yéi @78 @r&g—fga{é Greéd 8 gisé@t' één&ﬁ%)ﬁcai)f thOB&ntact lens
y t n correction area conprises the
and thn@cmlemf th@mgopnt dt frecub eres and thearismypopirecien frexemnpisesa second
s a zone around said central zone. In broad
Zoneﬁggﬁés?ﬁc%ﬁﬁfﬁ%?'aspect, the invention conprises a
met hod of treating or slow ng the progression of
nmyopia in a person, which includes appl |ng t
efée%sabaﬁhf WélOBéP’%ﬁﬁlO&rafﬁﬁrC@g’é’FlPﬁltH@CW 1RE of glFs‘%fﬁ angd a myopic
de-FobQM-BCLonl BRS Sonk GR6ESAid €aRAI kAl uding a vi sion
correction area for correcting in use the myopic
V|S|on of a wearer, and a nyopic de-focus area which

& %%f%us%%notﬂeyggeg RS EOLSIh IHORLE, JGLAGHPHearing o

IITH e wear er one € Vvisiton correction ar

skmnggquhqyaymamﬁn@@pﬁ@@m@e@bmaMﬁﬂmmﬂu&mm@paugeoﬂﬂawe@bwhhe
of the contgﬁ& | ens and t he_othe

persoQr PHEGEA B ARG TSI OF FEUED GH AP UEED ftiogggrrection

area Br SGEQRHs ZORE 1A APk S8bH of £ Wesid), 28@NEryopR dRIfe@H ate@Bch
in a fur%her aspect, .the invention conprises contact

simulfagpgusiyria |ua<dpnqgen§ athgerindeforised inagh tatheavdaenyi a#g 04 the vision

corregg&agllezy & dftgg lan ﬁ QWE T gageg gim}l%g {?ﬁ%pé&qe\/&f $il o&m@a t Rns and
wearer to pre ta clear wear er urlng

the othies bathe enppewlerfgcusand add rthengsm:e avrradienareg ceinphises a second zone

commodation by the eye during near view ng, and a

“OW%V% ‘E“H%FBEES area having a focal power which is |ess
negati ve than the negative focal power of the vision
correcting area to al so sinultaneously present_ a

In bragebisies et bebeaepichilfeingeiongoBREResdratash as Bpdpgdrision

COIle¥tIlC§lV\4.].QghaVMr% ahnegmvg f?&?ﬁmqggb&&t QHC 1&12(%}1(.6 yl@iog %E. !ﬂ. %aler to present

near Vview e vision correction area and
a cledr [y@age to the wearer during distance viewing, and during near viewing with

accommodation by the eye during near viewing, and a myopic defocus area having a focal power
which is less negative than the negative focal power of the vision correcting area to also
simultaneously present a myopic defocused image during both distance and near viewing, with
said accommodation by the eye during near viewing, one of the vision cotrection area and the
myopic de-focus area comptising a central zone of the contact lens and the other of the myopic

de-focus area and the vision cotrection area comprising a second zone around said central zone.
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nmyopi ¢ de-focus area conprising a central zone of the
contact I ens and the other of the nyopic de-focus area
W@r@siss&i si on correction area conprising a SPCDN#2008/000046
zone around said central zonge.In broad terns in a
further aspect, the invention conprises a contact |ens
cludlng a first area to present. a clear
In brg AP T ATIRE dPREC R RESOYANERP AP HIA a&af“iaﬁtde‘ﬁélggu Bt area o
plesef{ﬂ L0 %Xgettb ﬂ?&&&m{l}ﬂﬁhg eRtahYe &1@@m§ya%ddiuhh§ Hedd @RLving with
viewi ng, and a second area having a relatively |ess
accom@gdrmovéwrﬂ@mre dugagrear gieglingoand nefceathesubyugy EhEntly lgss

o QE OB L SRS SN0 100, scts s o

dlsmrme afid u¢ae menzg)g, (with @aid fac@@irtodaitivs by andeys dudngsecomdwagg ase of said

08 nprising a central zone aof the ontactllens ndt£he .
first 3G B SCRO A1%81 FYPRE BB DGRBS F B A07Co tedar rapthet comprising
a secdRNBne hidubA 9ad c&rﬁfaﬂﬁoﬂen a further aspect, the ‘

I nvention conprises a nmethod of inhibiting the

developnent of myopic vision in a person, conprising
L LR e s
develapmér&a:rf rxry@pmnmon agerstay ¢qmg>rrs'3@rapp]y'mgi to gmye@ of the person a

cco dation e e duri ng ear n
contsGEONTT EP G W I G CAETURTS PR S | S SHP fythe duing nea
viewiRl @th GcdefREASBH bl BRIS. Heridd e eiat iy, LHdrd gagorbioma which
i stance and near vreMAQ% (Wi th said accommudati on by
smulraﬁém;yen S PR EAYIRIGHTIgTused Bnagh ép Bisyvares durpg beh @ﬁéﬁnce and

~ near ﬁX\g&gﬁw%t ?atlchﬁzc 0%5‘&&1 H8leyd @Lh%r%q{ewl Mﬁ%%%@reby resent to the -

nmyop ocuse I mage urlng bo di stancé and nea
eye(svafeta wgared mclomeetprbirege el ameybpid defoamsetl enspesiutihgbothalisgance and
i.dentical or substantially identical designs or
near CohfPgurations are applied to the person. Another
met hod of treating or slow ng progression of myopia in

a person, such as a chil e.g., . erson _under

glg BE pzfsfynrdn@rfélaéstwg I%ftS@spéﬁar haye drotican gt albﬁfarlrﬂﬂasryerlr@ designs
or coliBALA&ns §agggﬁggggglherein The providing can be

pe forned a contact lens -manufacturer to a

distributor or Iens wearer, a contact |ens distributor

t oAnotg((a)rCr%&{log f é a en%r slg g %rp‘r? Q:Essp)% o%rn }a% %?rs?rﬁ s§0Pas a child

e Sseco n 0 ne
(e.g., 6 Bisas tindle ise 498 o$ ms)nﬁand skep o prdwididg 2 prie oﬁ\ﬂnle&bntact lenses

ferably conprises part _of e vision correction
descleg berep B TEBREP AT Biee T Smgd B 8GR G F e P 82
dlstﬂQlEtoY\'Qf 16hs GORBY b 8GR dRfrHURS (DY @BLGr A8 fe@SWeardl 88bY £ doctor to
the central zone is a myopic de-focus area. Preferably

aleng weatethi rd zone is then surrounded by a fourth zone
whi ch preferably conprises part of the myopic de-focus
area if the second zone i's a nyopic de-focus '
In a preferted form, the second zone of the contact lens is surrounded by a third zone

which preferably comprises part of the vision correction area if the central zone is a vision
cottection area, ot which comprises part of the myopic de-focus area if the central zone is a
myopic de-focus area. Preferably the third zone is then surrounded by a fourth zone which
preferably comptises patt of the myopic de-focus area if the second zone is a myopic de-focus
area, or which comptises patt of the vision correction area if the second zone is a vision
correction atea. The fourth zone may optionally be surrounded by a fifth zone which is part of
the vision cottection atea if the first and third zones are vision correction areas, or which is part

of the myopic de-focus area if the first and third zones ate myopic de-focus areas.
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area, or which conprises part of the vision correction
area if the second zone is a vision correction area.
wah@sfioissé h zone may optionally be surrounded BYT/AZ2008/000046
fifth zone which is part of ihe Vi sion correction area
if the first and third zones are vision correction
areas, or which is part of the nyopic de-focus area if
the first and third zones are nyopi c de-focus
- ar@agRBlyehe ek b f tHe@s0de 5 eE cddtentie AEnERAGH haS81g a circular outer,
~concentric zones each having a circul ar outer
peripherplilisieral |init The focal power of the nyopic
de-focus area(s) of the lens nay be up to 5 dioptres
| ess negative than the focal power of the vision
C OFlieefotdl pnwar efathe bgbpreeln-fabouteal) afifie ddns utay Dedpop b daptres less

less n tive, and . may.be about 2 dioptres, | ess .
negaiig b D8 B D ERADHE PEHLF RS bl bopISTaA BT Lrd sbout 3 diopres
less nékAHivOhnd Ay @elbOR 22diBFtres! s QBRLTOFINRimBIBELALMS fodahSower of the

~draneter across the first and second zones is
VISIO ESFEUP BRI vy equal to the dianeter of the pupil of

t he. eye of persons in the age range 10 to 15 years

under photopic conditions (e.g. 10 to 100 cd/m2 ).

Pr lef @y dbiny of the lahis ahre damese nosss thhérst and second £angs tshrpproximately

o205 S SO e o AUEATA T, 1 BB

photyBatSnditiehe (e. 1RO @Rl €0 edymsh)t Pesteaie g Barbdted 42+dk0 tie:CHrE t fourth
). In another formof the |lens, the dianeter acros

zone R gPporEtatebhenvebioshe dzmies of SeRypl ek T eriPaBar 116 2ge range

. 10 totliggeg:g ﬁm%es%ict:&%i@&ﬂi(g%@fmttg@o @&'ﬁnzgf persons in the

age range 16 to 30 years uUnder photopi'c conditions
(e.g. 10 to 100 cd/m2 ) . Preferably the dianeter

ACF 08B kP Bk Stnd Rol M 2SG04I ARRE X1 TR Bl oEual
to the di aneter of the puplﬁ of “the eye of persons in
apprédfiRatalf@qliAfg the Hanter3d tlyepusl df titkedye BE pepbis it andige ka13s 16 to 30
(e.g 0.01.to 10 cd/m2_ ) Preferabl e he. centra
years e RHOtopis Sidions ik 407 B0 FHHE )i %i’rf!@mgfy die et aoss the i
to fostlh Ll @NbptRiasbly @Y€ &) fre (AR MM Vbl OT W of persons in the
phot opi ¢ conditions. Preferably dianeter of the
age rangeAp tap0 yoreuridst eesdpicaeandions (g §-0hist Yewsl/mmr e
preferably at |east about 2.35 mllinetres or at |east
about 2.5 mllimetres, and nay optinmally be between
abbugferablbwherd tid: cEntrill dlohaBtaréson Erraksombing it hef didameteepufficient

f ot econd .zone i s at |east about 3.3 mllinetres,
to acﬁﬁY%géré?‘g]F ‘fli}o%‘tmc}eéﬁg?togf%ﬁfl%‘?’%& mllimetres, or at
| east about 3.7 mllinmetres, and nay optimally be

bet ween about 3.7 and 3.8 nmillinmetres. Preferably the
di Bietradly grmetsect thie centied pend isal leasts .2 maifimelgu mage Breferably at least

abou@.gk LRLEESs o W Tefist about 2.5 millimetres, and may optimally be between about 2.6
and 2.7 millimetres.

Preferably the diameter of the second zone is at Jeast about 3.3 millimetres, more
preferably at least about 3.5 millimetres, or at least about 3.7 millimetres, and may optimally be
between about 3.7 and 3.8 millimettes.

Preferably the diameter of the third zone is less than about 5.8 mﬂljmétres, more
preferably less than about 5.5 millimetres, and may be between about 5 and 5.5 millimetres and
optimally about 5.3 millimetres.
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preferably |l ess than about 5.5 mllinetres, and may be
bet ween about 5 and 5.5 mllinetres and optimally
wab@ai1Bsad mllinmetres. Preferably the di amet er POT/NZRI®8/000046
fourth 2one is less than abgut 7 mllinmetres, nore
preferably |l ess than about 6.7 mllinmetres, and nmay be
between 6 and 6.7 mllinmetres and optimally about 6.5
millinmetres. Preferably the dianeter of the fifth zone
i Preferebly die difracteadiobie f@uth donk frdess dlgan alpone’ pulbfetrabinpre
reater than out. 8.5 mllinetre and be. about
Preferg}?lV ?qssrr%lf‘? glout % A angﬁ’ag'gbeecboe e?% r?élg% Yn@y ave:
Opmn@@Q&@x{aagﬁmyw@gual areas. The third and fourth zones
may have approxi mately equal areas. Preferably, the
vi sion correction area conprises at |east about 65% of
t %efglghlglﬂlea&iﬁﬁ tgj.f oftb EafRehAL isf\(g%aga?'iﬂaﬁ BALS &ﬁliﬁj&?es, mote
| ens, re pre?era y at | east about 70% and nost
preferpble benabthan bbowesenmalioettres 74hd m§094 abant? mylbincats y about
75% of the operative optical part of the lens. The
operative optic part of the | ens excludes any . ‘
OUTHR IcBREA afBiekPhBidles PRy hmfap})ttmﬂlms cquibsteantThalthiyd and fourth
beyond the pupil when maxinmally dilated, such as an
zones SRR H PP eEPP BT IF Y iE2&omonl y provi ded to assist in
physically locating the I ens on the eye ball but which
perfornms no optical function. Preferably the operative
oPréferaplar the gisiontvertbeivs nerscompdisesrpt feast abput (9&0 phhgéotal area of the

) /-1 il i met h f 1]
v SR P HERTS G A, A AP0 MLLLLTRA 80y e

aboutoef &vahhy nphall atthut Mm%l df At sesativk Bptidabpadt dLthadens.NThe operative

_ further aspect, the invention conpris cont act.
optic pihg! (e i FFQFIFy BT E PG Rt & B4 81 >-pgely beond the
pupil GhE€ HIBELIP ML RRhOBLA 6u’BR8st chit:r Afel BBy provided to assist in
.congélsln a vision correction area and a_n¥op|q
physicdly buingthelns whdreeiyn belheutwlyshopertosmp ae opBeil ftosdon. Preferably

ti | 65% of .t , t -' .
the olgz:egzh%ve s ﬁ%ga?rﬁg%g the B33 'ilas dag #’ar?letei Dlethg [58e ﬁfom 'h?l gﬁhxlngtxes, such a

e, nmyopi ¢ ocus area constitutes no norfe
from Bhalt RBndfes tthefeabat BhstiSilemdlphétees 7z ambmobtrpréfendly abentfs
.in a further aspect, the invention conprises a contact
millimpelies  conmprising: an optic zone and a carrier zone
circunmscribing the optic zone, the optic zone
conprising a vision correction area and a_myopic .
In brepefteipgn a%@aber WS it IEFEtEP CPEPEGHS CARECIAFSOIRISTEhe
di . reat 7mg%i : : bout 11 mm
Tﬁ%¢§%§%§%¥ﬁﬁgﬁ%ﬂgﬁ &ﬁgiho @%?m% egfﬁggﬂ¥?bn are ained
atthe bW 20ge Myopiiang vigoe ssireqtionarea and 2 myopic defocus area,
wherein the vision cotrection atea constitutes at least 65% of the area of the optic zone,

and the myopic defocus area constitutes no more than 35% of the area of the optic zone.

In broad terms in a further aspect, the invention comprises a contact lens, comptising:
an optic zone and a catrier zone circumscribing the optic zone,
the optic zone comptising a vision cotrection area and a myopic defocus atea,
wherein the optic zone has an optic zone diameter greater than 7 mm and less than about

11 mm.

The contact lens and method of the invention are aimed at slowing myopia progression in

. humans, in particulat in children and young adults. It is possible that the lens may, prove to stop
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humans, in particular in children and young adults. It

is possible that the | ens may prove to stopnyopia
wW@e@gnessé on. In patients with a pre-existing PGDNZ2008/000046

refractive error, the lens corrects pre existing

nyopi c refractive error (allTowi ng the wearer to see

di st ant .objﬁctg ctl ea%l'al Yy, as a normal %:.ont act lﬁinﬁ% - )
YOREhR IRt andGusT VPP SV aEE g TP CEI T e S R AtC 5 cortects pre-
existiﬁé of;ib ScRhOEE @SSH @.Hox@fﬁg RECPdadery séeﬂﬁitﬂﬂidﬁgac@ B la€a normal

de-focus area or 'treatnent zone' which applies a
contaghlepy) et Hap ey a0 Tiges e apgcal satment sty ths Rapgspssioneot

B Hclddnd APAIdL BochfGredbSEANGR PO AL 5L Y oll
qu%fe&ﬁﬁb aéyneﬁﬁﬁ Thecoptfcaf t?%%?nenf con%%@?%sgfonnoed
myopoft-fasuotesthayasiph bothevhanahe deakois wewily iohhd disteneanddlsbywhen

. the. contact |l ens both during distance and. near S
viowip G RD. R TROEONER AL VT T 0E " oM G de focus which i
creat€lE0GH 861tadt@éds hath durRgeliiict Bgd Bak Riedis! aNeRuAB rdii@dlimage and
view ng are sinultaneousléhgresented to. the eye%;% of
a myeedeasiset etirHdmaghtuing bogndiaancefad merdangiay siatancously
preseBRRHOVRGE®D) SehatlQp: to persons without nyopia but who

are considered to be predi sposed to devel op in nyopia,

due to genetic or environmental factors for exanple. A

con aiast i AT 12 phSRpleReSran 0 FBieRE ViR myopi
but whosird tansideftlitc B pRABPSsed t® dpieRpan imy@pll SR toighiRdge o @nvironmental

t he non-myopj c rer during distance view ng, and
factogg fps ﬁﬁnﬁg L l?flévm\f% IHeR OO SRTBTHRET GhaipcAtied caip@rises a first area

havie@U deDGalRE Mw YbSNWNDric AN wer, 38R0 QLI hYiBRLLABe hOE WS opic wearer
area having a | ess negative i.e. positive focal power :

. during disgnsevisiving] andriewiog hyarpyresdegivita acppopiadatien bpthesseduring near

- i ) e 'R e and near. view n wi.t h sai ‘
e 388 U HR: B e AESL005G, 900, D6, VNS DA 58} foves
also sganlchnkousht prased: Salyopis de-tntladey iaigatiiag pth desnda and near viewing

..central zone of the cantact |ens.and_the_other )
(vith SHBFSUBOR ISR OB RS F6 B % Bthd-Hiey Q8APF arff Bishfed stgecondary
areas WBRPALks laRehdl So@H the 8 2R 166 TR HRRIhRIcBMbALAY st&nd zone around
.. person who is nonmyopi c but considered to be )
said gspigglizepos B methae iethisppplitation comppiiiea proyifitg t@ acratoacyho is non-
: . Ok | t '
ot 05 bS8 O RAATE ol D8 DR s o
lenseq Iparesonplahibe hashddwoaybiondroge palvidiar @nt @ twh of dregpresent contact
opic. The jnvention.al so includes use, in the
tensel DG B B0 B DRk SSESRT SRkl 1 1 or
treating, slow ng, or preventing the progression of
myopia, or for preventing the devel opnment of nyopia,
i nLke s asabjcbdes e Wohe mpBprevttijreentacidensgpigeryror kit for

ARLEEANb AL LRASER '%&-Jyfva%fﬁ'ﬁzh : L 1 f
trea UI(glr'{gfsf er ’t,Pﬁay I egst %idra}%l of} ilcﬁopi s’%élgoq%g?vi%nténdg t{alf)g\e/‘ée.opmemo
myopihen ¢ myepit Fdnecabs non-mybpid esbjectnwtdne er afore ormtet tdnsey which may be

Vi S| u uced functiona

opi isio ile ing | sing
mﬁS%%%éﬁ@%%f%F?ﬂﬁép%%??%ﬁ?a%ﬁgiﬁéﬁﬁgf @€s applying to at
| east one of the
The invention also includes a method of correcting myopic vision while causing lens-
induced functional emmetropia in a person, which includes applying to at least one of the

person’s eyes a contact lens as defined above for correcting in use the myopic vision of the

person and simultaneously presenting in use a myopic defocused image to the petson.
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person's eyes a contact |ens as defined above for
correcting in use the nyopic vision of the person and
waRomiiimseously presenting in use a nyopi c def BCNZ2D08/000046
image to the person. The invention also includes use of
a contact |lens as defined above, for the technica
pu of correcting a person' opi I .Si on.causing.
P e S R b e o i
purpbbeofconicaiiy d s nlsanfditc {65 Gs[il's'ﬁlgeeyﬁain&zﬂaécﬂ fldStional emmetropia on
enbodi nents of the present invention are described in
appligaiion Ci’g{gﬁc‘irﬁ%fft 88 & e detieqe 1%t i on and addi ti onal
di scl osure bel ow. Any feature or conbi nation of
features described herein are included within the
s c Ypeowsfemitpdimpends efnthe presenitiiventipr eviddedibedint detign the detailed
.eat uUr as iy d i such nmbi nation are t .
desc R A 8o e B A B2 R TP e describes
hereimond @xliided Witlsin Shpeeiopé cbhe Phese@ithvehiin kRNVee dge taf feRs included
. of grdinary.skill in the art. In addition, any feature )
in ang such QAR A= RO R R eRess Splbbs FRTissof Jrom the context, this
speciéfldadadi de eRb@RYzLIMAiTBREnLf s, RE 83 o d VAN Rature or
The term "conprising” as used 1n this specificatio
combyggfipg ofdeniates man §e specifisallytexilndphiromany emhediment of the present
invedtYn€r Preting each statement in this specification that
I ncludes the term"conprising", features other than
that or those prefaced by the termmy al so be
resent. Rel at.ed .ferns,such as.'conprise” and . . ,
? CORPITBESomRREn Fopaed RIEF preelisaiTimeHs “Sams gt o part o
WheBRi B dARSERIRTA R T JetiEIRES (T80 dliee el t0h +Smprising”, :
further described with réference to the acconpanyin :

| featupgs ifpes shanghat gryhere nsstaseg|be tha derwl eroalto haprersa nRelated tems such

* Ca Feferred e 1§diﬁ§nt 0 égﬁggﬁggg%”%%%§£%ﬁ$%he
invention fromthe front, Figure 2a is a graphica

'subsequently in Table 1,
BRIE?Q%Eé&EEFEEg?%gﬁ%@%ﬁgEﬁ%&&%& of the data presented
subbemuenionyis futhtabdseriFedbyitlanetrErlcg s 8% 3@ r@hlehyidb Figures, by way of
illustrate treatnent of myopia progression using 5%%
examplfpngd Srithou e tepdingria b Hipdiis BrivhiBETAI LED DESCRI PTI ON OF
PREFERRED FORM Referring to Figure 1 the preferred
-~ formof contact |ens shown conprises a correction area
FigusgHi scherhpatishliydBestiates e prefedredraneodimditcdr ednatt ldnswiitehinhasgion from
the (o 0cal length or negative focal power to correct
exi’sting nyopic vision of a wearer . The |lens al so
Figue Qa4 geshienl buraamhyeiftth adfap Whdn€ddl subsequently in Table 1,

Figure 2b a graphical summary of the data presented subsequently in Table 2.1, and
Figures 3a and 3b illustrate treatment of myopia progression using the contact lens of the

invention.
DETAILED DESCRIPTION OF PREFERRED FORM

Referring to Figure 1 the preferred form of contact lens shown comprises a cortection
area which includes a central zone indicated at 1 which has a focal length or negative focal power
to cotrect existing myopic vision of a weater . The lens also comprises a treatment area which
includes a second zone 2 around the central zone 1 and having a relatively less negative focal

power than the cottection area 1, which will simultaneously present a myopic defocused image to
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i ncl udes a second zone 2 around the central zone 1 and
having a relatively |l ess negative focal power than the
wa@oersactsson area 1, which will sinultaneously PCENER08/800046

myopi ¢ defocused inage tothe, wearer during both
dlstance and near Vi ew ng, hd which is referred to

‘ here %Pﬁ &reatne t zone .or zg %5; onveni ence.
the WHEHIPE NP HL I HREAHE GFFOTE0F PAT ISP 1 1 HRG PaBl 2 treatment
zone b bt RANOREAL. e v@éw&é"ﬁle 28RSior ASFLENEMRe IdAs FloBH B central
1, the central zone 1 is circular in shape, and the
optic saie ofithe Zomens 2horas inafigaieriuhercenial pppryl isickegnlagia shape, and the second
zone % L{'{TB %uiapl ?gn t—ﬂl?e s%%‘é &@c&m—é@ jﬂaqne%the and ZordeOll) Q&!ﬂ% cbficentric with
mn fie ‘Centtat zoner 1. e treatnent area rmy be up
the cdnrabzatiedpt res | ess negative in focal power than the
correction area, nore |likely between 1 and 3 dioptres
| ess negative and typically about 2 dioptres
di-ffeat&nhent arch e u%rt‘@ aaiisprk 18 nddagvd AVeal p&Wei thin the
the correction area or a particular subject wth onLy
correpidnchrery oy aliiirlisbeam teovh weghiiprieestiee apgappnrtd rieHlyqgout > dioptres
dlffelglw Y[n %fle e&ﬁ&ﬁl&eﬁp%e Yn%efu%’n @%%'P&?&tﬁﬁbﬁ@a k(}l t1cula1 Sli‘b]eCt with

e treatnent "area nmay have ra

omyhﬂ&m@@gmﬂmyekﬁomaﬁwpﬁhaﬂpoWﬂrambhh@dyédb@ﬂxm@thtﬁEexmnpk,
nt, area has a neutr t|ve but.

then 56T U8 UL CBORER S T ¢ RE LR BB fora poves Ta
anotief 8RbHBMHenBIhE BreRnWAY SreXBSs a&ldﬂ&@lairln‘égaufvg bat nqQWkitive focal powet.

é&hough | ess negatlve than that of the correction
In a fypther)embegingens thadaenynent 252 byRTA e 1 RgaUTTA0Fah goenfqugh less
nega&v%rtfl HCHLLOSF AL €3 ML A aa) el @Eé L4E EOX\@(gntQJt len? hgh{;fé)g L&®n

have a treatnent area with a refractive power "~ of

correet'Bordarcqomﬂes reftagtitdpeves 0 Fﬁ)cﬂleptt«tSh?eaydlaW etertoent geaplyp refractive
powcd o RS, BRSSP Bt FuPLLIR G E R PR P
contAdt RRE ERSngMlsiav@ rdtibi eah Kihta 1afrﬁﬁvmpb\hela)fr feﬂfo@abs ey have a

power of -1 dioptres. In this t he rence
treatipgnt gtsg eihos r&fraﬁtvre@ewes% ppiiea] ﬂ}%ﬁé *ﬁ*ﬁ gence 1s about 2
dlop@gs QL6 rd1liohen mg@ﬁa}h@é/b&gn@d ElhR6 hhMSy pﬁe\f‘ﬁ[:tlve power difference
difference between the vision correction area and the
betweangtht msioh carreciiopfareafingd itoptreatment adeadif op tiopges, -Bdiopters, -3 dioptres,
and Qdu?EJeS and -1 dioptres. Alternatively but |ess

pre erably the central zone 1 nay be a nyopic de-focus
or treatnment zone and the surroundi ng second zone 2

Vi si 0 rect z In additio :
o RS o LGN PRI oEhEoTE ey s waeelfde fas o
trean%m%h@ 2 PME Sutk AR RESZLRAES tBASIBAUSNL ¥ kERE I ed
to) may have non-circul ar shapes when vi ewed al ong the
contact lens central optic axis. In the preferred form
t hfn d%%%ﬂdalég&%vgl Itﬁe §elf1r %P%?lg%q)r%fe &c&m fo%e éq{l%oﬁl zones (and
chal’sv" co Ses the vision correction
oﬂmﬁﬂﬁﬁsu%hﬁpﬁﬂhﬁﬁ&ﬂhéSth@dﬁ@Hﬁoﬁ@ﬂaﬂupbm&s“ﬁanhWEQQMBgﬂw

1. ) )
contact lens central optic axis.

In the preferred form the second zone 2 is sutrounded by 2 third zone 3 which also
comprises part of the vision correction area. The zone 3 has the same focal power as the zone 1.
In turn the zone 3 is surrounded by a fourth zone 4 which comptises patt of the myopic de-focus

treatment atrea, having the same focal power as the myopic de-focus zone 2.
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In turn the zone 3 is surrounded by a fourth zone 4

whi ch conprises part of the nyopic de-focus treatnent
w@ae@a 1138w i ng the sane focal power as the nyopPCT/NZ2008/000046

de-focus zone 2. The zone 4 nay be surrounded by a

fifth zone 5 which is also vision correcting, having

t sanme focal power t Vi si an .correction zones. 1

PR e 5B 8 B HE SEPTES Sh P fOPETis: having
the s&nMRBEAISBH AR RAULEILARS e GRNZbEEs ZARIS. BrIRrHAd {d¥arg @Bfentric.

5 to assist in physically locating the lens on the eye

bal I but which performs no optical function. In

A HRNDAI LR 5 RER caBREES: OlioR e bne 3Okt in

t he nyopi ¢ de-focus zones conprising the treatnent
physiedlle docasryg dhie fidne bn filicene dak bamnelible perfavhisine dpeical guadibnl ess

negati ve than the focal power of the correction area

of the lens. In alternative but |ess preferred forns

t N Z:0R8Evelformds ARGo&I PBYePBf {dneab BB oZ@B asopkidelfocus zones

apply a nyopic de-focus to the wearer and the zones 2
compayeg sheartppEiesinatiohiiedite onr arpthanelile imingr dllepnggative than the
focal}e}g\%glfeof{tﬁgc&&&EB@Lreg?P&le!léls.a vision corr e.Ct lon zone | t

s of a dianmeter sufficient to correct vision under

phot opi ¢ conditions. In one enbodi mrent of the Iens,

QBB BT 1S RGO el ehoar? (B T ABY i 4Retisp: agnes which

applytah@ydpipld-fehis thae @¥RePindHRE SOMS 2iaRd Uhee BEe visBAgerrd@idntones.
15 years under photopic conditions. Preferably the
di aneter across the first to fourth zones 1 to 4

iO][‘Isiljte%gatb | pl?elgp Meﬂ@&l%hﬂe at, V%Megé&hﬁﬁleting ofll aURLRL 8ufﬁ§ient

of the eye of persons in the age range 1
to cotrect ¥pigreardst pinetepic regbpéws. condi ti ons. 1 n anot her
enbodi nent of the lens, the dianeter D across the
first and second zones is approximtely equal to the
di mneie@mbotinkdhe opthaildnsthe den ey én didatdder BANsrdsh tHelf@stagd second
range 16 tqQ 30 years,. under photopi¢c conditions. .
zonepr @PRicEBIAFEY e lficdhetisretss ot fhe gl Pﬁ@em PP e e moee
10 toA8YeSs am&%%g& dRgitdhaNBLRE RS tht RBnRURLLoOf tht Bt &Y Burth
of “‘persons in the age range 16 to 30 years under

zonesrk sopircicetsddbpliosimztelPridP ppitypychds Birelisaretesfof threpupd e il eye of
zone,i s at | east .about 1 ] . nor e

persh S Bt g broaf P lo B0 B0 bk TBMIES, 020 ot | east
about 2.5 mllinmetres, and nmay optinmally be between

about 2.6 apd. 2.7 m|linmetres. Preferably the dianeter .
of e TiB EBRATZHEO be P BETEmaEist O o3 PR BB Zones i
appr&RnSreRGha e Rle)iA et ieFshe FRAUS 1Be & e®f bbisHRiA @I ag@iarl 16 to 30

| east "about 3.7 mllinetres, and may optinmally be .
yearspetdgephotapi gpndtiqnsa dyetgrablythe dipmeter é@.wzoss the first to fourth zones

appr%aﬁﬁ«%ftﬁ% %ﬁ{ﬂégﬁ& 59 %glplﬂpﬁ E?iﬁhe‘%@e Igrglr?eeric!?lis f it gtggra.hge {68530 years under

an a I met r es;
mesopic conditions.

Preferably diameter of the central zone is at least about 2.2 millimetres, mote preferably
at least about 2.35 millimetres ot at least about 2.5 millimetres, and may optimally be between
about 2.6 and 2.7 millimetres.

Preferably the diameter of the second zone is at least about 3.3 millimetres, more

preferably at least about 3.5 millimetres, or at least about 3.7 millimetres, and may optimally be

. between about 3.7 and 3.8 millimettes.
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preferably |l ess than about 5.5 mllinetres, and may be
bet ween about 5 and 5.5 mllinmetres and optimally
wabwati185@ nmillinmetres. Preferably the di anet epCDNZLI08/000046
fourth zone is less than abgHt 7 mllimetres, nore
preferably | ess than about 7 mllimetres, and may be
bet ween about 6 and 6.7 mllinmetres and optimally
.about 6.5 mllimtres Preferably the dianeter of the

f it frBONBe URNGILAT Ble thif@PorROEs Badthibdut BBLHhESwetB)Bore
preferably greater than about 8.5 millinetres and nmay

prefetsblydese thangbain 15 mdltimetes, Frbmerhe beiveenitbogke ard>- éeﬁ@elettes and
OPUHQQQt%nﬁ@%zﬂﬂﬁStéQprox'”Htely equal areas. The third

an ourth zones 3 and 4 may have approximately equa

areas. The vision correction area conpr|3|ng the

tra econd, a fifth zones (zo
bl B Pk Gh e oy R st BaubRy Mg BT ca
ptefeﬁnyQesB tehehabt ¢/7 ﬁiﬂlﬂn@&&t qtﬁbﬁ*ﬂ# bd BvedDSoupt ehes. akﬂLJMInettes and
between about 70-80% and typi cally about 75% of the
optimgfpibait ¢ wiPinerepart of the | ens. Preferably the
operative optic part of the lens has a dianeter in the
range of 7-11 mllinmetres, preferably in the range of
8-iferdblyl therdtaneser oﬁdreeif}drﬁﬁleﬁsagxhgteldharatbdue BstilligreBes, mote

e e S S

inmplicated in the devel opnent of myopi a. A person wth

one bi ol ogical parent with nyopia is generally
cohi eredrAsrenfizrery 129 —dp%hf’ére%ﬂ’f%mﬁ%b?%m}t tigpy- he third and

B8 Biilas) Gah pagent bei ng myopic. A
fourRS5383 il Dty BL0L08) LRl Bakent bel g obL

generally considered nore likely to al so devel op

my. han_a._person with one |
ne ’glge v1s1o1kcotrect1 bl atea c%né?nsolrrlg thé c r%{a? seandCﬁfthE%(o% o}ﬁgs 1,3, and

5 llugORs id Eligte t)&ohq;mesrpe fatd atzseum% hostaBrifahbly acttam abolh We% most
|IIustr ted in the t.abl.e _bel ow
prefegag

Al
Hdiegsee wﬁ? 28 et g drriely peyt Hé%om%gﬁopﬁrtﬁﬁ eyPRitT g of the

lens. TBYreRBlydRE 6 RRD O phe oPHRULSNAS £ diakRtck BEmde @prmmt
of nyopia based on tﬁe above criteria, and may

rmlhrmtmt riefgrahivtin teonpgee! 4 e hQ sxllipktresh @Ot‘ffhﬁféfﬂfﬂr%moﬁ‘%#ea%t&fh
LilliRELSONSy &?§§§%%mﬂﬁ%%ngﬂﬁ ljggéﬁarea of neutral or |ow

positive wer ~and a second area of |ess
negati ve Le. nore p05|t|ve focal power, one of said

first and second areas rabl y .sai rst area
L ohhicenets 289 crtrraeny fatcer bk FeDirlE ey in e Sy ffptent of
myop. Peperdittn it 8hEpiBRL ald80E aind n@yro?ﬁ i€ ?e!ﬂ@faﬂl? cogiRraa6MRdikely to
zone around said central zone he 'ens as wel| as

also deyelpp EtioRy th%mappesqrew%@tlthﬁéb@mwl REGE RFISS NEPoPniRsgson With
two 1§181o§19£1 pgt%tlts with myopia is generally considered more likely to also develop myopia

than a person with one patent myopic. Excessive near work e.g. reading, or work at a VDU is

generally considered to be a negative environmental factor. This is llustrated in the table below:

TABLE 1

Genetic Factots Environmental Factors?

No Yes
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astigmati sm For exanple, the contact |enses nmay
include a toric optical zone and provide cylindrica
WO edosactsse/e power correction to a patient w t hPCT/NZ2008/000046
astigmatism The correction .zone(s), or both the
correction and treatnent zones, may be formed wth
|

+t v chana

oh Thao raoar £ af h an o
Dubll (J. C U1 b DII(J.'JC e 1T CTaAail T a\,c UI LII 1 CIID L]
One paedretlyopir as to givie the | enstgood stabi|lity on tRer
eyebal | agai nst novenent so that the lens, or at |east

the optic part, sitls stably aligned over| the pup

Both pgrenisya¥ahie  the rear face or ‘posterior |surface o¥++he
contact lens can bel a bicurve surface (]

conprrsrng a first posterior surface portren havi ng a
U VRL S Rlyidh cf}ﬁ&%d LfeYSvendhd n%ﬁ@&a@&%?ﬁé b &EinQhed to be
surface portion having a curvature of a second
pE&QﬁE&bkehtdﬁaﬂnmmauOfanmebewﬁ@dﬂh@ﬁtweth@n%@adnha@epawukd

with E%ﬁ%(;t Ee?@esg)? r%i%ﬁjpgl grn%cﬁlé t %15%%51(56?1%45 ?x{fjl % &# l%set '1be]a of neuttal or low
positive F&dal Fcaetr UBd & k&bnantka df eY hdpaeFedle. BRI B1tvE lﬂcb‘aplﬁdv&hhﬂgle of said
the- central area having a curvature of a second radius

first a(n‘d syconfiﬁue@ﬁ én%%&%% ﬁalrd figspares PQIBRLISINLH quuelrz(?}le pEthe contact lens
in thé(g%li‘lj &l };ﬁ&@ﬁb?%é&ﬁpﬂgﬂ cro@qhgﬁ G'sQontiNEheald¥nPERY ngtﬂgzone)
a relatively steeper curvature to the central area
conpared to the peripheral area. In another
gglg}ben sas g.l}e]ltars] (eéo%lsc%?l%er ag]g?l%%f%%\t}g%elﬁ%t rgayragﬁo ftog'ra“}end Eo correct
%Ugﬁﬁ&&péhn@ﬁﬁﬁﬂkuhec&ﬁwﬁhﬂmﬁﬁﬁmphéﬁaéaﬁﬁ@@pﬁﬂﬂbﬂkﬁ&d@ﬂ@mde
%ﬁe central area. The | enses Q%ﬁlbe nanufagtured usi ng
cylindpiegl e BAHER PPYRETOHSEPh FofLRA R RIOWH! 1558y nShogortection 6he(s), ot
both ereddo@@&yorﬁ&ﬁdl theatRedtBB & tnay BUFIMES Wi sBEHDiorR RhipeCast
ding, or cast nolding. 1n certain embodi ments, the
present | enses are Iathed hydrogel | enses, and can be
naﬁle 2% f%([,eegf tgg leB ég 1v¥ ?Lquf?s 008 Qt?ﬁbﬁl%;&l %g eyeball
osr ronin a u ar Fotorma pol yneri ze
agampnhwmrelnc scCiHat thedens, chhae le@ytl thaoigric ;mmmtsetqbt;uﬁgsehdvet the pupil.

fornrc nt act. | ens buttons, ich can elatlle .usin )
NP PR 5 b oh P PSP eI A6 S0 G 118, Pt P s (e
complﬁ,mtglane@L doRtelioF §irtbepofibh hating MEh@sase & ﬂlnaadhap $ind a second
Once the lathed lens is forned, the | ens can

 postarigf siEce priveaders A surhas ol sepprshifigrenhiaden ée gne embodiment,

the 1@1@%@%? i3 I&tﬂ%oln%g%?%s cari%%sg Iséehai Qf, t(%%o §Q586, cte'rra%né[a having a

I nation the dditro enses can
curvapmje io$ héight irfdibe(s) mebla pmphedtir@ea tlrcarnspmbmgréleb;enm erea having a

corv i ARREY U1 TGS e P et SF (LR PRl e

secohBRERS (DfthéB By ipRkedihy O Relitial) step®thadned totthe central area compared to
invention. During distance vision shown in Figure 3

the pgeRhsitaErat IdbMrqtacteatbedierngntheiffisigedivot) iisseasitthabibe é%cgmd radius
(to) t}geg(ﬁ)g%%@]g% attgaifn%gbgﬁee@a &1'9@1‘51[1@'{6 i3 Rnéﬁe@al%réﬁ%()fn%%eﬂqg the central

t he gi ving clear tance visron
area.Rays passi ng through the correction

The lenses may be manufactured using any conventional technique known to persons of
otdinary skill in the art, such as lathing, spin-cast molding, or cast molding. In certain
embodiments, the present lenses are lathed hydrogel lenses, and can be mgnufactured by
polymetizing a hydrogel lens forming composition in a tubular mold to form a polymerized

polymetic cylinder. The cylinder can be processed to form contact lens buttons, which can be
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zone Z | are indicated in solid and rays passing
t hrough zone Z2 treatnent are indicated in broken
woO 200881185 nul t aneousl y, |ight fromthe di stant PObNE2it08/000046
passes through the treatnenﬁzzone Z2 of the |l ens and
I's brought to focus in front“of the retina, causing

e S 2 B S b PGBt R fom o o
surface BEMRIIE AT Y e tel 1B EA RhEH fbinddl GidN&hs 30 BY flrf@r processed, such as by
representation of the crystalline lens A of the eye

washipg thy lesen prekdging gie. lephs, stesibiziegiihs depsssont BVicRgPiRapgn thereof. In

addiﬁgmgle%e%r&%g%ér é@%ﬁ%ﬂf@%dw e daol %ﬁﬁfu’ioﬁpb & LePiofs of different

ocus on t acconmodat 1 on al so haS the

curvagfré.ect of mai ntaining a sinultaneous nyopi c-defocused

retinal inmage created by |ight passing through the

treatment zone Z2 of the lens. In view of the

di §610SIN B dNBIRigamh AEh Uil AGratd @ e difsd! OSHEing QGRS B the
_ the lens illustrated in Figure 1, additional .
invendpmee rmsthodaf dheaispenion. lurngdisgnesuren e Bge po
sccor B B B i D0 e TR B TR ot stina R v
correqtimt zoand 1af clar ki givpardeac iliseuresdsioni kays phrreingphiovglpthetcorrection

sore £ i RGP UR AT SURBH 0 e P S Cos o e in

brokegQiNed CSimhBRTouds lihdRs:S tIRodstByt dhedctansseothrotgh thakiyatment zone
skiUin the art. The optic part of the contact |ens

72 ofcthasnp srdis Rreyedt tnfoseyindeant 8hthareipaarigsias myepic de-focus on the

retindef ocus area. In one enbodi nent, the vision correction
area constitutes at | east 65% of the area of the optic
part, and the nyopic defocus area constitutes no nore
than.35% of. the,area of t tic part of . -
TR RS BP B et o fBch& PR B kit f Snemascal

illustid&afitd Fighfe 3bbyl e dpreskhitation KNbwarybialihe lens gerfehatye with
children's pupil sizes are relatively larger than ) ]

accorgpgittioqgu it asPyB oo inge gwa@agmgut&#g‘tﬁwgggg?ﬁ?&“m area

into foBNSEStht BRIHAPTHIC s RBIM RhtibDRsd BRIBS ettt bARGRkaidiABNsibiltaneous
contact |enses designed for correcting presbyopia in

myopaetdéfosused trtialdmagadurrited bkght pepsing throagh dierireatment zone Z2 of the

enbodi nents, the vision correction area and nyopic

def ocus area are concentrically arranged. An exanple

of such a lens conprises a central zone, and the

visiqQn correctjon area comrises  the central zone. )
of In e Pg@éﬁéhsé GaifFEHt ?Cg%f{g ¢ %ﬁ‘i’%‘é‘i fegﬂetﬁ’é‘gég‘?rléﬁis Maced in
Figuie MR diRShaPen(th it aft 45 eded Qﬂth@??e’-ﬂeﬁth!&lsesc@ﬁ%|u§1b1&r€t‘43)oaﬁaased on
| east 70% of the area of the optic part of the |ens.
the follpwand ur t her exanpl e, a contact |ens may conprise a
vision correction area that constitutes between 73%
and 75% of the

For example, an embodiment of the contact lenses comprises an optic part and a cartier

lens.

part circumsctibing the optic part. As used herein, the optic patt of the contact lens may also be
undetstood to be the optic zone of the contact lens, as undetstood by persons of ordinary skill in
the art. The optic part of the contact lens comptises a vision cotrection atea and a myopic
defocus area. In one embodjmenf, the vision cotrection area constitutes at least 65% of the area
of the optic part, and the myopic defocus area constitutes no more than 35% of the atea of the
optic patt of the lens. These examples of contact lenses ate patticulatly useful in children. Itis

known that in general, children's pupil sizes ate relatively larger than adult pupil sizes. In these
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area of the optic part of the I ens. These enbodi nents
of the contact lenses with a vision correction area
wo bas/1issat | east 65% of the optic part of thePCBNZ2008/000046

may have an optic part dia er that is greater than 7

nm and | ess than about 11 nmr For exanple, a contact

| ens may have an optic part di er from about 8 mm
ermbodfeRstiah b GORFRE LR PRASRBHA Ve IRBOa FHEHE: TERE SRt lenses
desighQN®r %@é@hgprels@yo?gqﬁd&smch Asadu@t ev&ed. t o

previously, any of the precedi ng enbodi nents of

contact | enses may have a vision correction area that

ha . o - . .

o DR oM L ACNE AN, o YR B0 a0
concdrliddally heangedi An egonple of uoh ademe aompfiscaatcenteal powe pnd the vision

Anot her enbodi ment of the contact |enses conprises an
COLLeq{iRn ACnARPIRAYLE © f¥* part circunscribing the optic

part, and the optic part conprises a vision correction

area and a myopi c _defocus area, and the optic part has .

a -Gnatthertheye embedimen el theronafbleres SAaAMaR VSR frffecton .

| . . td c gl end. SInf s ffher example, 2
area %Etocg)tgg (el o 1@5&?2(58’/0 otf?% a%% 6%{)@@%{ n%tﬁfeﬁhgf 4. SInld fAfh mple,

mnmto about I n one

contaetieoginapatmptisee viyin erzone: dbatiet @mstitgtea betee® 73fmand 5% of the
) of .the contact |enses referred to in the preceding
mga%ﬁ%%@?% @ e§?§ion correction area can have a

negati ve refracti ve power, and the myopi c defocus area

has a refractive power that is |ess negative than the

vi $hesa e@@p@@@prsafp th eantach fopss pTihe PHNRFOITGCHOR At Hiahs at least

% D4 - €, mm and

65 B B S L e d R SRS A8 op RO Bkel M BB RS han 7
less thor 7heot 1 omnar Ba dvaspla, 7 eftatlehyv@apbivernn ¢ptio pait distetes from about

or has | ow positive power. such as. {Q. +2 .
s mapoghiat £ SRR RR i B B I Al Pac Fufrs g abouc o men

positive focal power.Further, in sonme enbodi nents of

t hese contact | enses, the visiQon caorrection_area

cOAS FIERITLE RIEVIPUHs MU OPTeE 1RGP he! Sifact e foay have
a visiBh cgﬂ&ﬁloﬁ Afea tﬁﬁ%&b@ﬁeg@ﬂ@l@ﬂ%ﬁ% p@@velt hel acrﬁﬁtp_?@aefbﬁﬁ 268 that has a

conprises, consists essentially of, or consists of an
refragjyeipowpathit alrds acgative ther thsarstorciareqpuraicbichigCtieoDst i ¢

part. The optic part conprises, consists essentially

of , or consists of a central zone having a negative

r efAmatiel wabpditent ofahayapic leefs@otprifdsnatopanpaut and z onger part

.__circunscribing the central zone and having a . ,
cmfnéfr?ba*ag H5PHo e 0 S GRICIPAE SORBYET iwl%fh%ﬁfef%%’ azea and a myopic
defo&fiNtdadindZBB 8phEhd:AIEds iAW ¢ated (NirST Qi ST IERGEIbout 11 mm. In

first annular zone circunscribing the first

certaiplf et h optis TardUHOY Py EATYASPREE Ry & ghowe 0 mim. For example, in one
emb(%ﬁﬁ%%ltlt,aﬁqteio Itilc Xor?ec%ﬁj{let%lois Eg&t@%glfnr al zone r efr act I ve

power; a opIc derocus second zone cClrcunscri bi ng t he

first vision correcting annular zone and having a

2:%{1?%% of the Pontaet 1etnlgeastre%e%eél o e graegeldglr?g E‘S-alggggaptlnl? the vision cotrection
area can have a hegative refractive powet, and the myopic defocus area has a refractive powet
that is less negative than the vision cotrection area refractive power. In certain embodiments,
such as lenses configured for persons without pre-existing myopic refractive error, the cotrection
area has a tefractive power of 0 diopters, ot has a low positive power, such as up to +2 dioptets,

and the myopic defocus area has a more positive focal power.
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refractive power; and a second vision correcting

annul ar zone circunscribing the second myopi ¢ def ocus
wQeve/181886 havi ng a refractive power that is”™ PCI/NZ2008/000046

substantially equal .to the igntral zone refractive

power. The optic part of the'l'ens has a dianmeter from

about 8. Mmto out 10 ?gkfand at_ | east 70% of the

arB46h i1 FRMOPEPRUBSRT of BepheASh I BH’élontcﬂé‘e?tioPs“fea
constl‘ﬁht@é AMeGOTRE6E HRA:AHTYASE ti%%ﬁ’of@{h(ieﬁshe second vi sion
correcting annul ar zone. In at | east one of these
enbodlnents each of the first and second nyopic
1&19 GHS: e%nqa%%ﬁn%}ﬁ%f the' C%B a@ﬁ%l‘ls\ég ccBQMsres qgn&st?és@%ﬁfof ot consists
The(?ore90|ng enses, one or as a palr of contac
of an bptiSEAT arﬁiaancab@el qﬁﬁ@hutmm]h'ﬁﬁghbﬂomic farte dthie m@uo pa1$ Icmxpnsg:s

progr essi o opia in rson, such

consifi SSEAY o BUFAFIF AP cEHE BETC N TEd ORI T R T 2 mropi

defocIBHrsPE Al @Inﬁ‘éjcﬂ(\ﬁuhﬁcﬁﬂﬁeg {he RsntRl z&rﬁ%@fhang b I@eﬂz‘&&ve powe1 that is
zone(s) of the correction part of the lens haV|ng

less negative thian gle deginelyost efipstiveqroaie o cmfec% fighinrglar gone
0 J o
cncum?crllfng}é%é ﬁ‘hp&%ﬁﬁp £ ?gi*o%ﬁ)s glg élticg Pgﬁggg:i 28l 878% %1;334: aRfially equal t

the cqmaﬁbznins er@tlhapbmtoqamaoplé)iefbhe scmdddonaij@mssoh[ggﬁe first vision
primarily iC i n near vision act

corre%tﬁlcgﬁna%lawrﬁe é‘ﬁ@ gﬁxang %\fei tﬁf& POFE, ahl@ lesE)P%%??\rr]eg hlVI Et]he cehtral
1e&a<ﬁ1@@§§w@nﬁlct hecbhk@siod B@n&’ﬁﬁ§ EIEﬁulz{iEbﬁl@ﬁﬁcu&QBﬂMﬂlg thedecond myopic

step of prOV|d|fg the present lenses. In
defocarirndi ang HEVing héclEas AT QR 4 dhié Ssubiitentiilp Wc&é@ the gLl zone
refracg&@% f. lﬁ@%pgggﬁft ae Ehlérlg{s Hh 02 Biar @Rt 86 AHRASS mm to about 10 mm,

i Stri utor, a contact lens manufacturer to an .
and ao]@asm eYordfshe atex of the wpanpopis dmetanitslzone, the et irewn. COﬂfh@mg
ol | ow trial descri tlon further i trate
annu]]arn%;)é]ﬁt g[ng(%he ﬁPf&Ewﬁﬁm cafrJr%cn ?Iéulzér zone. {n dal{sleﬁlstaongl of rti_heege |
embddith@lts, @fchastehd Bfstuaf sethiel hedige affotiBeohaventiremctite f@sdr of 0
. its efflcacy in sl ow ng nyopia progression. Met hods.

dioptyfe trjal was a 20-nmonth prospective, conparative,

pai red-eye study with cross-over. Initially, the

treatnment (dual -focus) [ens of the invention was

r a“ﬁu@fwggoagéﬁrgne dlotne Ot hsea prontirrantacdensen maiibervrdrie 2 ésﬁéwd of
tleatlne% of SlO\%]lglé %?%gr%?ﬁlop r(])tf rnyo Wﬁ% & tsuc S \&)cﬂé& g)&’g% a{%éi_rlc ly if the
perscsiliig tigldy b Shlﬂhmh}elﬁksnealtﬂh\‘sﬁsﬂmﬂé’rs o\tvdlﬂ'lslesa‘tvﬁ]h &&ﬁoneﬂs)}iiftthe cotrection

hour s/ day .for ten nont hs er. 10 no he Iensesb
patt gtdhlent piRs et %ﬁa%&%%&% POMET fofapgpic but
predlwsé&mv&%ﬁg %%piav i} D@l et @Y mﬂvé’\@rrl’[hdftQ'B béblogical

her 10 nonth The cross-over was ai ned at )

Parerltfewh@ hﬁbﬁWh@lﬁ | Ok éhlq Hhild dnagfbespmarirerie Prgydsgarticipates in near vision
actlvﬁgs S rbo rl)é:a%mg \liﬂ'gmtlg/ d?awmg, playing video games and the like. The present
methods comptise 2 step of providing the present lenses. In one embodiment, the contact lenses
are provided from a contact lens manufacturer to a contact lens distributor, a contact lens

manufacturet to an optometrist, or from an optometrist to a patient.
The following trial description further illustrate the invention:

TRIAL
Children were enrolled in a clinical trial of one form of the lens of the invention to test its

efficacy in slowing myopia progression.
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slower rate of nyopia progression in the treatnent
versus the control eye. Sanple Size The null
whEenssé s was that wearing dual -focus contaceCT/BAZ®8/000046
had no effect on the rate of .nmyopia progression in
12-14 year old children. Sample size calcul ati ons were
based on the assunption of 90% power and a= 0.01,
usi ng an intra-subject standard devi ation of 0. 26.
Meﬂlpupptres (D) for cycloplegic autorefraction, a
cweletred di fference between neans of 0.25 D, and a
paT dakeyes a 20-owntloprespetéiye.pempazativel pefiedreye Wiy with cross-over.

Initia nt%g ? %tgqen \/\ﬁe uafe{ocus Y sdofl‘gﬂé }/n%gﬁ(gry W?Salgﬁhgm@ azsgigned to the

domlhzirtt P hblhﬂdm&nﬂéfb bfaohvidresh. ie dhe sialypiigle shed efellibud (paM) eye acted as
esti nmat ed drop-out rate of 15% was assuned, to all

an infegpal SRRl SUBOES & SHAGATAAIEIOYISIB @ @1SEDWE T O e feast eight
hour%@a@r 58?%316?%‘@% %\Afgr? g 0 ;ﬂg%ﬁrtfas? {[ﬂe g@ﬁsé @dc}fa? cgg\%lt&g %gﬁiag@ Eﬁkle vision
lenseaasmlswe:cm&j(cmssmamaem’eawaemsyasmé woen faranfedhéyl (lamonths The

o RRTET 0, Y25 B MO 0 e Lon sl anrent ol e o

slow&iré@ o oﬁSYa%%b b 868 BLthE YR P lerSVEhY chhtks e?@.n_t hs
over a nmonth period. In each case, cycloplegia was

i nduced vvlth 2 drops of 1%tropicamde, 5 nins apart.
Sam/_) f%),(er a delay of 30 nmins, axial eye length and

H&PF&ctive error measures were made using parti al

c ohiey 1eNciey pottesis vis A twerrih £ hdsfot . ddagiceTehsadn@d no effect on the

cl opl egi c autorefraction (HARK-599). Participants

rate @Xgﬂy%wwoweﬁﬁomb@é 4yerreold pildigied i f: aged 12-14

years; showed a recent myopi c change of refraction

greater than about 0.50 D/year; visual acuity of 6/6

or Sheplessize qratwlmioesi vxtem/\lwed oo titeassurhgises 0 pewemand o = 0.01,

wsing e B Sl BoK e EoRe 25D 2 deBses gD Bt it Aporefraction, o
lequl?&ﬁdlﬁﬁﬁg@bet%é@nfe%%f\(ﬁ”i Df AaephiRISSRL crb§Pb e k. ‘
i nforned consent (parent/ guardi an). Children were

CaIC@amr@dwe ponctm@yl o gt @myrddémlvalsltp Sempledyye Calsnigtarayebsite
: I %n est maQe(P dro otlﬁ %@Bf f’ﬁ% was

[ca

: assurﬁ@d; k@Bl Edmme@uSﬁa@mﬁmay n@tubxéra@é e@imd Gers0mdanahd others who-

ens wear. Random sation Participants were randomy
may b%LqS@Wésllw ke &y totl pha9 sybjgety wWerede@litebeus | ens of the

Study Measurements

Baseline and outcome measures were performed by an examiner who was blinded to
the lens assignment of the participants. Outcome measurements were made of eye size and
myopic refractive error every five months over a 20 month period. In each case, cycloplegia
was induced with 2 drops of 1% tropicamide, 5 mins apart. After a delay of 30 mins, axial eye
length and refractive error measures were made using partial coherence interferometry (Zeiss

IOLMaster) and cycloplegic autorefraction (HARK-599).

Participants
Children with myopia were included if: aged 12-14 years; showed a recent myopic

change of refraction greater than about 0.50 D/year; visual acuity of 6/6 or better; prepared to
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invention in their dom nant eye or (2) the standard
single vision lens in their dom nant eye, for the

wo 2oosti1t8e6) nont h peri od. Subjects were strati f PETINZ2008/000046
according to the prognostic factors of gender (male
and female) and ethnicity (East Asi an and non- East

Asi an u3| t ener I an ti
wearlgpgtéf;%} ?@’ ? Wg&n? e %%11%88 P& e %}_ﬁr aye] tﬁ‘l ﬁgﬁ%éﬂ%ﬁﬁe and care
for c&&HQ%nses without /parental assistance; able to n%we informed assent (children) and

www. sgul . ac. uk depts/phs/stafFll lirnbsofiVhtm) . The
inforing¢ é@naegb@@re@t/ avtidiagy Sduldran wes suelydast i theyrhagdhany ocular

0 t
w4 SR R SRR TR L P e B R- rs
systefdid dReBe FEdSAMUES czﬂm@hmnomrqmmm bodaee diseasuihet wesld padcdude

of change in axial nyopia in the treatnent eye
COH“@BW%%F@arMAth the control eye. To neasure changes in

axial nyopia it was necessary to nmeasure both changes

inrefraction (wth cyclopl egic autorefaction) and
Randowasagéosr | n axi al Iength of the eye (with partial

32@31{3%15%1%? #@%ﬁe{ﬂg yaas éhﬁ.ﬂ.‘ eai%{tﬁegég} ‘r?)g o eifocus terllsogf the
1nverftdeHQ lﬂ’(e%’ddﬂﬁ%t@?@br @Z)dh@%hlﬂiard SRgRiBaRYS ﬁfl’@i@ﬁ SoRinant eye, for
the eyes were nade wth partlal coherence

the firsites hepbmstipg. Jubisctsweeisivaisiied jccotsingitortbe piogragiodactors of
Tr i al I .

genddy @MU Al FRAMGIT BRI et M S iebe el B b fouter

genelaamdi Hodk-Mydpindralio grogsahne (Chﬁ@a%}y (Eyc&gea] B dsyieal M&HEal School,

SV Eye SV Eye DF Eye DF Eye ange ange :

alarai/de : i oy b ARSI ERET igSisssagespppsible for

the cfﬁ'r:xgal(cq@ arﬁ%’t&o@e I%@%u(r&)ha@'ig a@@ss %e@@dg@atm)scﬂedule

thloughowt]th@ 31162 1. 1 1 4. 05 4. 65 -0.60 3 . 10. 5.7 2.02
-2.69 -0.66 -2.32 -2.62 -0.30 4 10.50 -3.43 -4.23
-0.80 -3.28 -3.82 -0.54 ‘

Outcome measures

The primary outcome measure was rate of change in axial myopia in the treatment eye
compared with the control eye. To measure changes in axial myopia it was necessary to
measure both changes in refraction (with cycloplegic autorefaction) and changes in axial
length of the eye (with partial coherence interferometfy). Cycloplegic autorefraction was
performed using a Humphrey Auto-Refractor (Humphrey HARK-599) and axial length
measurements of the eyes were made with partial coherence interferometry (Zeiss

1OLMaster), both non-invasive, Highly repeatable methods.

Trial Results
Trial Results are shown in Tables 2.1 and 2.2 below and Figures 2.1 and 2.2:
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74.97 -6487 - 84040 25341.600962. 75 -47017 --112 42 =032 11
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1l 81 -Dop4 - 4942 - %591 -0o48 meamk q0. 68,430. 40638

Pev 0.4g450.34 4,1 471 0.01 493 -5.02 -0.09
14 10.87 461 -4.59 0.02 -4.58 -4.90 0.31
15 11.47 2.27 2.82 -0.55 -1.82 2.09 0.26
16 11.07 2.49 2.67 -0.19 2.58 271 -0.13
17 9.47 -1.97 2.16 0.19 2.17 2.25 0.07
18 10.57 -3.06 3.55 -0.49 3.01 3.17 0.16
19 9.87 -1.90 3.22 -1.33 217 -3.02 -0.85
20 10.57 2.01 235 -0.34 2.42 2.35 0.08
21 11.03 -1.40 -1.88 -0.49. -1.57 -1.79 -0.22
2 . 10.50 -1.50 2.20 -0.70 -1.07 172 -0.65
23 11.27 -2.40 2.95 -0.55 227 2.40 0.12
24 10.30 -4.91 648 -1.58 -4.97 -6.37 -1.40
25 11.60 2.75 -4.17 -1.42 3.1 -4.36 -1.25
26 10.73 2.26 3.45 -1.19 271 -3.26 0.55
27 11.50 -4.41 -5.40 -0.99 -4.58 -4.90 0.31
28 10.67 2.93 -3.45 -0.52 - 257 3.4 0.67
29 10.63 -2.91 -3.74 -0.83 2.71 -3.16 045
30 10.27 1.27 -1.81 -0.54 142 -1.91 -0.48
mean -0.68 0.40
St Dev 0.42 0.34

Table 2.1. Myopia progression in eyes wearing DF contact lenses of the invention (DF lenses) compared to
progression in eyes wearing Single Vision (SV) contact lenses. Myopia progression is measured as change in
Spherical Equivalent Refraction (SER) (units = Dioptres) over a 10 month period. Data is for 30 children (age 11
— 14 years) enrolled in the clinical trial and shows that the mean progression in eyes wearing DF lenses (-0.40 D)
is significantly slower (P=0.000104) than in eyes wearing SV lenses (-0.68 D) over the same period.



Table 2.1. Myopia progression in eyes wearing DF
contact |enses of the invention (DF | enses) conpared

WO 00N 0s@essi on in eyes wearing Single Vision PSKVNZ2008/000046
contact |enses. Myopia progression is neasured as
change in Spherical Equival éﬁt Refraction (SER) (units

S ver a 10 nonth period. Data is for 30
AX‘al:Weleg‘g'é‘e’ﬁ%C’ggfg‘ - 14 years) enrolled in the cI | n| cal

tr|aI and shog/\ﬁE hat. g{, gg. mean rogreSS| on |n

Partll an o lm&ﬁy& ( 010410 D) ivsrglgull gnlf ‘lse m C?ll:n]?e;em
(?’b O ;'ﬂj 4) tA¥an in ayes weal SV, D)AXL(mm)
over the same (P8 od. @D al eye eI ongatl on data S
SV Eye.l0¥ar SWiEye. PBS5Eye. 0BH Eye. DRF®ye. Ba¥él | ne 0.137
POno Pdpti ci pagao? Ti mee€liange 0i26p Basel i26@10] Qo 200kR 0.019
Ghange 10.67 AXL23MXE ( noB.9AXL ()2 AXL (oo ( nm) 24000 () 0.005
) (rmogo 1 10488 24.01% 24. 238 0. 2212230989 2496125 0372
6. 137 21.40. 372269 209 22624475 0.1265 26. 01®»726. 029718. 01 9-0.079
3 10. 570.23. 7425.328. 95725625212 2348999 24004 0. 005524 0.182
30.:50 2447714 2433796 05082 . 246590 24.96% 0. 322605 0.178
11.-20 283P69 2441094 (3324 23.04&7 23. 71283=0. 0793.6610. 330.082
35. 546 12 7952457248 257841 294523 0. 18707 ; 2dvd7 0.062
7. 335 1893 6025046267 204429 29,607 0. 13858 10. 374423. 412,063
£3. 521 10940108 28,08 14 433,396 %25)182 9 10434 23. 5430 0.094
£3. 720 $h147 23,300 23,462 0.,Q62 1 195%13 24. 365 -0.067
24,449 0,282 24,378 24442 04063 11 10,40 24,499 0.268

- 780 0,28 1_§é 236 %6%%89 %7994 12 _599 25. %?%o 0.130
52

. 470 0,336 3 . 7 13 9 o 24 0080
4.604 0,083 34 368 3936 0268 14 1 4% ooet
. 046\, 226 %09 20 7515 0730 15 1 . o
3.694 0172 02 Z3°%91 0,089 16 1 @ '
4. 3571 5098 19514 5%76 0.03%‘1 24 0.098
19 23.583 23.985 0.402 23.694 23.918 0.224
20 10.57 23.441 23.523 0.082 23.650 23.786 0.136
21 11.03 23.892 24073 0.182 24.061 24.192 0.131
22 10.50 25224 25.364 0.140 24.969 25. 006 0.037
23 11.27 24.367 24.480 0.113 24.190 24. 175 -0.014
24 10.30 24.502 24.705 . 0.202 24.524 24.622 " 0.098
25 11.60 24.454 24.631 0.177 24.538 24.705 0.167
26 10.73 23.964 24.122 0.158 24055 24.123 0.067
27 11.50 25.052: 25.459 0.407 25.099 25.315 0.216
28 10.67 24.059 24.230 0.172 - 24.086 24.192 0.106
29 10.63 24.424 24617 0.193 24.343 24.414 0.071
30 10.27 24.360 24.604 0.244 24.663 24.792 0.129
mean . 10.601 0193 0.099
St Dev 0.532 : 0.094 0.100

Table 2.2. Axial eye elongation in eyes wearing DF contact lenses compared to elongation in eyes wearing
Single Vision (SV) contact lenses. Eye Elongation is measured as change in Axial Length (AXL) (shown in mm)
over a (nominal) 10 month period. Data is for the 30 children (age 11 — 14 years) enrolled in the clinical trial and
shows that the mean increase in eye length in eyes wearing DF lenses (0.099 mm) is significantly slower (P =

0.000273) than in eyes wearing SV lenses (0.193 mm) over the same period.
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of thegie InTHERP IR ddy SEes ARy F BrisEot %PVF%%%’umd to eyes
Weanﬁ%m?%rﬁgs $Rr B1eQRYRLEAN. IHHLYES sWERKIAGarSleNS] 6f Me SR
(SV) contact | enses. Eye Elongation is neasured as
change in Axial Length (AXL) (shown in mm over a
( m il .
2 GRpbink BP0 BBl Brcilbod dfinshefial liEarions
and 1ﬁd$tﬁﬁ<€ah6ﬂ§astv¥h’ﬂtbetdhﬁ1dﬁe anthoscskélad én ihie aetyage Ingngitdh td e ipy@porated

wear | DF | enses (0.09 is significantly sl ower
ﬂ“inﬁSdeggﬁbﬁ SPACCPRBITING S 3?@% wearing SV | enses (0. 193

mm) over the same period.Figure 2a is a graphica
summary of the data presented in Table 2.1, show ng
that myopia progression is significantly reduced in
eyes wearing DF | enses of the invention conpared to
eyes wearing SV | enses over the sanme period. Error
bars show standard error of the nean. Figure 2b is a
graphi cal summary of the data presented in Table 2.2,
showi ng that axial elongation of the eye is
significantly reduced in eyes wearing DF | enses of the
i nvention conpared to eyes wearing SV | enses over the
same period. Error bars show standard error of the
mean. The foregoi ng describes the invention including
preferred fornms thereof. Alternations and

nodi fications as well be obvious to those skilled in
the art are intended to be incorporated
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therein as defined in the acconpanyi ng cl ai ns. CLAI M5
1. A contact lens including a vision correction area
whawsngisss negati ve focal power to correct the PGDNEZ2008/000046
vision of a wearer to preseg@ a clear inmage to the
wear er during di stance viewing, and during near
CLA%% Wi ng with accommodati on by the eye during near
wi ng, and a myopi ¢ defocus area having a focal
power which is |ess negative than the negative foca
1. POVesHtaf: 14 En M BNV IS ESE Y aRE BRihDa dgﬁ_Qve focal é)ow_er to cotrect
si nul t aneously present a nyopic defocused inage during,
the mipegi vidiostod noerasen b presant ¥ leiimgge i thiweetegiduring distance viewing, and
i TR0 DL P ML D U0 e o
area hATQRA a EOEPPOSerNghich i bvd i@htiveaiien tie defaive dodabgdwdr @i shearigon

the other_ of. the nyopic de-focus area and the vision..
corregeiiegretp RO AR PTHHY QBRI PoHETED (R ez dtance
and n@ﬁmier\xﬁilg, ngﬁesai_d%ccﬁmﬁgﬂut@ﬁtbylﬂ%éfe FatLE HéaR FiclvdhoC bd 8 the vision

wherein the vision correction area conprises said
corregtimmtaren andchemyepit He-fewp pige cothprsnamernstal 4Pnmps gheccontact lens and

e-focus a i - d..zone. .SA|

the o o B B e GO R W B O RO LIPS Shgond zone
aroundrsagdlcahimlZomher ei n the focal power of said nyopic

defocus area of the lens is up to 5 dioptres | ess

negati ve than the focal power of the vision correction
2. arRdenthet 1éhsGOMNAES td @NF BEBAEHRItAYviiOn Cbakbdlod a8 c6MpLibBs said

2 wherein the focal power of said nyopic defocus area
centrgdzophef the gentpe lensppg end ayepie de-fom 2B sampasyitepiererd zone around .
said cef54 L0ggative than the focal power of the vision _

correction area. 5. A contact |lens according to claim

1 or claim2 wherein the focal power of said myopic
3. def ectusctaceacafdibfie tigns] dsclabdivhaeiithpfacedpdwes sf said myopic

negat i than the focal power of the vision corrgction
cetods 8 DR HeAREGH PR TGN GREGFEIHG UG by -ahe aT LT A"
corredtidrOr&n. Wherei n t he nmyopi ¢ defocus area al so has a ‘

negati ve focal power. 7. A contact |lens according to
any one of clainms 1 to 6 wherein said second zone is

4, SUf ggrlll@gcqglsg¥coqdﬁlg Itcg gaiﬁqop St Mn@wﬁ&%rﬂé fral er gf said myopic

sai d vision correction area.8. A contact |ens
defocais een of g 1t icbaivaen7abahet eidnleat 3 didpitedlegsoregativs than the focal

surrounded by a fourth zone which conprises part of
Po“mé8¥awﬁ?ﬁﬁi%ﬂ%§g@%%ﬁ% area. 9. A contact |ens according
to claim8 wherein the fourth zone is surrounded by a
fifth zone ) ) ) i . .
A contact lens according to claim 1 of claim 2 wherein the focal power of said myopic
defocus area of the lens is about Z'dioptres less negative than the focal power of the vision

cotrection atrea.

6. A contact lens accotding to any one of claims 1 to 5 wherein the myopic defocus area

also has a negative focal power.

7. A contact lens according to any one of claims 1 to 6 wherein said second zone is

surrounded by a thitd zone which comprises part of said vision correction area.
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which is part of said vision correction area. 10. A

contact |ens according to any one of clains 1 to 9
wob@saisscai d zones of the | ens conprise concePCT/NZ2008/000046

zones each having avcirculannouter peripheral limt.

11. A contact |lens according to any one of clainms 1 to

10,wherein the l.ens djaneter across.said first a
e OSBRSSt GoRh U aHBER Py g fouth
zonetwicHdthdrisef pdrher epanppid L SRSt the age range 10 to
15 years und%r photopi ¢ conditions. 12. A contact |ens
according to any one of clains 8 to 10 wherein the
l e ' ' Lrst qurth.zones
oy SaRae e AR AR SphicH wh Sl B LA A Rngsa by o it cone
which ermond skid visire: @gecti@ange. 10 to 15 years under nesopic
conditions. 13. A contact |lens according to any one of
clains 8 to 10 wherein the | ens dianmeter across said
10. fiAsbnasdesecendingenesy df FRPIAX Y Gh¥reROURAI z0hes dfife lens
di ameter of the pupil of the eye of persons in the age
COMBLHA HRREBIICFO3E %‘aﬁﬂy ubh@‘ﬂt@pp%ﬂpgelﬁbliﬂmt-ons. 14. A
contact lens according to claim 13 wherein the |ens
di aneter across said first to fourth zones approaches
11, t he cdivapdemracodrdingeo pupide affclaitie! ey wherp@rsokss dinmetaeacross

. e r.ange .16 to 30 years, under sapi ¢ conditions. . 15.
seid Qo008 a Bt s A R Bt o TR BEn G oG hiuPS% e s of
personl @l giengd hagdi@Eteleauindaighotpit ¢aliireane i s at | east

2.2 mllimetres. 16. A contact |ens according to any
one of clainse 1 to 15 wherein the di aneter of said

a A l one: . . rei e le across
12. S€LQPAZABE AoSordng kSRSt om o mnlléésfse{fo"@ﬁ% Jlléh mﬁ\ésfg%ag e

.. lens according to any ‘one of claims 7t
said fgrpfetodpetetanies eppropdies thiedginronef it pupdsfitrarye alb peibors.i8 the age

] i ..A contagct |lens according to any one of
angd 0 bITSLEES, 48 e g to any
"mng%E é%ng%%Lfoﬁ' qﬁﬁgméf?P%@ﬂgsdlaneter of the fourth zone

is less than 7 mllinetres. 19. A contact |ens
according to any. one of cl to 18 wherein said

ims 1
13 COEPRPTR "SGEa o B kg mgbioot Wt jheguatiametes acros

id fA5QAY secddd z6n&ANLAEbxiERE BEAQE Al barh Qe AL OPEHPES th
ml clainéel tg 19 wﬁggein tﬁéﬁvision C%rrgétfongg?ea e eye of

persogy ipiir sgsstagge 1Geiasi0 yate undaShewbiadeadisipes.at i ve opti c
area of the lens. 21. A contact |ens according to any
one of clains 1 to 19 wherein the vision correction
14, arfaomertpeissesording kedsitn Hbohdreid @6 lofis dive@piiadsisMe first to fourth

zonesozR)E)lrgacﬁ‘ersetge g.fan}eil:l? ol‘ Slr(l,sf)hpﬂ of the eye of petsons in the age range 16 to 30 years

under mesopic conditions.

15: A contact lens according to any one of claims 1 to 14 whetein the diameter of said central

zone is at least 2.2 millimetres.

16. A contact lens according to any one of claims 1 to 15 wherein the diameter of said

second zone is at least 3.3 millimettes.

17. A contact lens according to any one of claims 7 to 16 wherein the diameter of the third

zone is less than about 5.8 millimetres.
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22. A contact |lens according to any one of clains 1 to
19 wherein the vision correction area conprises
whedrsaens@about 72 and about 80% of the oper at i RET/NELI08/000046

area of the lens. 23. A contgct |ens according to any
one of clains 1 to 22 wherei'n the operative optic part

15 0 TR 928 RCORCAC T n® Hotoren g Sanagy t te fouts

zone @16ss @hanCl @iliBettest 0 22 wherein the operative optic part
of the lens has a dianeter of at |east about 8.5
mllimetres. 25. A contact |ens according to any one

19. o_fA Q!)&hmen]s at:&n&ﬁ ‘M‘@r{ nld o_tf Iaﬁmfr‘sep{or 1%' wk&QEE shid c&it}:a@and second
di'ameter sufficient to achieve 6/6 (Snel I'en) vision

zoneylmte rppiositopilcegohadeasi ons. 26. A nmet hod of correcting
myopi ¢ vision in a person, conprising providing a
contact lens or lens(es) each including a vision

20. COAkeghitddhsat@RdNAYD Y dhe R gRinhsvEtd 19CEherfiOWRY vikiOn correction area
correct opi ¢ _vision during distance view ng and

COmPYise AL HfastPR o Péihie RRFAHFRRICHRA HGPHEST viewi ng with
accommodati on by the eye during near view ng, and a
nmyopi ¢ defocus area to sinmultaneously present a myopic

21, ded ceusededsragradidg td my destoh clinst arce winatein dlag visipe pptggtion area

compf LIS 8l o BRPTIPARL ORI, QYe LN New
VIGMAngj, f0 there y Breseﬁf a‘cl'ear reétinal i mge and
a myopi ¢ defocused i mage during both distance and near

viewi ng. 27. A contact |ens jncludi a visjon . .
2. ot FRRR G AR SAIRAY FY LRLGAITVE LosherpBes viign comection azea
compRES R ednhbYSE72t A 2BYHT0Y, ¥f B OPer@fiveBoMRALAIOF R lens.
present a clear inmage to the wearer during
di stancevi ewi ng, and during near viewing with
73, ac ‘ Y K 2 ' i
3 s A M e chipl P YhR Dk 0P gpic pur of
the lene a4 diemttaabettvher sbegad ivkabooc &) mpbwernresof t he vi sion
correcting area to al so sinultaneously present a
myopi ¢ def ocused i nage during both distance and near
24. Vi Rbigct(MstaBesaing tasGomrRgaling Ry22 hiEered @hdbbdritfre optic part of
near view ng), the vision correction area conprising a
the legg hey mgliapeifeCion lepebesit agtliperss and an annul ar third
zone around said central zone, the nyopic de-focus
area conprising an annul ar second zone around said
25. ceftpahctienactetneg enagaing of ehimal tzbneheard tsagedtral zone is of a

. annul.ar third.zo d,an_annul gr fourth zone around

i ST Bt b i Bl BT p RSB R i ot
the |l ens having a di-aneter in the range 8-10
ml|linmetres. 28, A contact lens including a vision

26 coft FEERIION RIEHIRAVTIRY HSIPR et PYEOTS GRAPTPRARC Vg 2 contact lens or
lens(&PEAR G I d vilSE S R& HBY AR q:lmyihgh QlpaBFe AMNGIRE td Qrrect myopic

- present a clear inmage to the wearer” during distance
visiow fenigdstaenadicund gl medde ¥ Flemirrgnahindge dogegmud atcvog Wb
accorg'nhn%dz? oh bdy%!: Q}gz L 1%rg ndar & , and a myopic defocus area to simultaneously
present a myopic defocused image during both distance and near viewing (with said
accommodation by the eye during new viewing), to thereby present a clear retinal image and a

myopic defocused image during both distance and near viewing,.

217. A contact lens including a vision correction area having a negative focal power to correct

in use the myopic vision of a wearer to present a clear image to the wearer duting distance
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and a nyopi c defocus area having a negative foca

power which is |ess negative than the negative foca
wW@ews111366 t he vi sion correcting area to al so PCT/NZ2008/000046

simul t aneously present a nygﬁic def ocused i mage during

both di stance and near viewng (with said

. _.acconmpdati on by. the eye duriq? ear vigﬁgng), the . d
viewiGE GO0k FRET B ITEAR Bl COMBRST A o e PR St ape: and
myophO8&oQfs b1 GiARh 86l h SRS vAfdh 8 s PRI thid) e GhegARE focal power of

around said central zone, the nyopic de-focus area )
the vigiompitsiting ata ta alse bigreltsesoyplll ProFRE 2apinpiddesesugedienes dpring both

i tween salg o i .t hi .
e
correttivin ctez oo@priditiea tenal dina e tier coacicoss gad b dhinnlgt thadgone atound

., secand zones bei ng_approxi mately equal . to the dianeter
soid GFtlgd i FYOHE by ot RBr POt OB AL SHATY Fote atfd seid
centrhlRBnt BOSefH ANBLAIaIBORO8S8d S Shoulak SHird £onk QA bl a &M Fourth zone
I%ggroachlna@hhe di aneter of the DUFI| of the eye under
arounfessisiAnaulap frddizoan dhe gEeratixe opHt aict of Bigders haTingp flgmgter in the range
310 Migi.eh.correction area having a negative focal power
or correcting in use the nyopic vision of a wearer to
present a clear inmage to the wearer during distance
Vi ew n and. during.near vi.ewi ng, m.th acco dati on by
28, o e et GRS MREE o e o o B2 e )
correB@l iR Gs@tRegabicwesidroshd waeweab prdieehh diér B5Ss 16 egatdaye during
. man the negative focal power of the vision correcting . .
distange ieveeg, 404 GUEIGATAL HABHESTI 15rERBAtatenRypt ey durBes Hed giewing,
acconmodat i on ne eye during near view ng '
focal powiconf herisvoichurctagasado e Ssiuligneusly peaskrir mpapiq ddfocused
viewi@ QT Hel vididigcaftcadinitbAlcoSPaang 2 Zotitarat i dosadfthe edttaclens and an

zone between said central zone and, said annular third
anmfig Hrcgde A10OAH I ST UPLERIER S GHEP A SCHE S A ORGPE AD annulas
secottd¥dnd 228 528 RELBALSh ARl sa@REn - hi-b e ZRNGRI AQGI8t @Y zone and

conprising at |east 65% of the operative optic area of
an anphlar fand R0¢ aued pridernvlaibicd preleutic feps dliahiatertactppewid frst and

esent .a clear i ey re ' ' -
secor] B3R bty Sy PR ARG R HICERL e B SR e photopic
conditioas elydthd lknis diniteancysemdiist @nduah sews ngpandandihv diagheter of the
.a relatively | ess negative focal power to al so

Pup%ﬂfﬁHTﬁﬁﬁ@'ﬁﬁ?V”BFéQE%FO%?nyopic def ocused i mage during

bot h di stance and near viewing (with said

accommodati on by the eye during near_ view ng), eone of
29. s aﬁdﬁofliaﬁtsltﬂﬂsaﬁ@u%%g g visior sREegionaseadmgiagiceriiva feehpgver for

e. > t C r.LSi .

corte e B g e s LT TR oo
distangehiidsiitg, ngd thengeaeliopmg ntithofcconmpaioni kyi the eyerduaing near viewing,

persan, conprising applying to the (.s) of the :
nd PRraEn e dap e SR sk Doy < et e ghap the negative
focalfﬂo'(xfét: ofhe afismi.&)ﬂ'ecting area to also simultaneously present a myopic defocused

A and ai Fi C &Jéf{)élﬁ gré& g{c}ﬁ?g Lstarce fRA0 J¥ed (VhYdhqwepsgle%M\{e Eléﬁ?laﬁhg negative

image duting both distance and near viewing (with said accommodation by the eye during near
viewing), the vision correction area comprising a circular central zone of the contact lens and an
annular third zone atound said central zone, the myopic de-focus atea comprising an annular
second zone around said central zone between said central zone and said annulat third zone and
an annular fourth zone around said annular third zone, and said central and third zones together

comptising at least 65% of the operative optic area of the lens.
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provides a clear retinal image during near view ng
W th accommodation by the eye during nearview ng, and
w@2@saorsd6 ar ea whi ch sinul taneously in use preBENNZ28/000046
nyopi ¢ defocused image to t & wear er during both
di stance and near viewing (Wth said accomodati on by
the eye during new viewing), to thereby present to the
eye(s) of the wearer a clear retinal inage and a
30. NYORb&AERGHSRENS MMBYEaBHd 1EschO] Aediimh@ncehanehrfi@Riiing distance
view ng. 32. A contact |lens including a vision
viewiggand defiegne BEVIREVT IR caoBgatiape T e T e egiewing, and 2
secon%l lgaq{:atvinggt lgtl\%%zelegs I?l%gi@(rg @(h:gd W?'él Y algé mﬁm‘ﬂ%oﬁg E&sent a myopic
esent Fear i mage-t arer during dist
defodlals@ilmg; dwrtg Tebuil dngnmld Dehegwige %wmlhsaacbmmm@dwcmrbyb#e eye
the e ring near. viewing, and a nyo Lc.defocu
duing JGp i e T S AP AU TORT B8 RGO P o the
contdchRRs {dEhPegRE LMe ﬁs@%aJ sePWR onehrdunE s¥it k@il e@id ect i ng
area to al so sinu?taneously present a myopic defocused
i mge during both distance and near viewing (wth said
31. acg M&:ﬁ&j ﬁﬁbfi’ﬁﬁ ttltkede@glg ﬂ%t' dt9n r}’l}%ﬁr v1§{<‘>r€1\9{' sont Oen uslng
viston correction area co nprising a circul centr
applymgnce tiof eytelspoLidnpacon, Iaenstaatrﬂdnsam lems(ﬁg] @lch urhiluddlgzacﬁnet area which
g a sald centr.al zone& ¢ d ﬂPC%?t [ €8 1 - ear
PO R b P 1 SR U T B hi ) e arine
viewia®nad Q%E(V&Elﬁnaréﬁwalcﬁ giftulltahectiflf 6 @aGhr&antd aalﬁy’mpica:l‘efdchd;eﬁdmage to
zone and an annul ar fourth zone around said annul

the wepriet duigrRoth diiinesand (cantirErs SR 11 1GOPENE TbYe P gpe dusing
new &9«%&% j, 8 {Lgle@y pkRaito BRY%QE) M8 QPSEAL LIVE -aPLI fna B8R Phayopic
éns. A cont act Iens conmprising: an opti
ddqumbmagddaanWKhémngmambkmtmﬁwgglb|ng the optic zone,
the optic zone conprising a vision correction area and
a myopi ¢ defocus area, wherein the vision correction
32. aredontnihi ndlebgatvisi@astre6dSn ata hivingpr egaidle fobd popt: for
zone, and the nyaqpic ggfocus ‘area constitutes no nore .
correr Kagin B9 hsFmYIRE ArehOlt VERE BPETENAHE! SR TR TR G Pring
dlstalllén@eﬁgfl .Gha 'dmu?g’?’neam%ﬁg Qvﬂirh%céﬁlmgﬂﬁ:{bnqgrtﬁ@ @}Ie,' RHngh&f viewing,
and nyoplc def ocus area are -concentrically arranged.
and 3Byopihdefeontasetharians negatict &icm [Baver whéshdh §st traaEsribatcthe negative
lens. h ntra
focel 838 O o B Vob R B o 8 ol i R RO BRI Uofcused
image Huamybaheliseince i mear Fdwing (Sidh saMh ercemmddagoybsibe mye dunng near
correctlon area constitutes at. ast 70% of

view i QTR OIS BBLS POPHE G b PR “OF° %ﬁ@ € gifipfens andan

annubk AlifBz033 atind4aid WOREEEShe R niopicait-ely £6L doMpraigan annular
constitutes between 73% and 75% of the area of the

secorghtdng ar@mel said central zone between said central zone and said annular third zone and

an annular fourth zone around said annular third zone, and said central and third zones together

comprising at least 65% of the operative optic area of the lens.

33, A contact lens, comprising:
an optic zone and a cartier zone circumscribing the optic zone,
the optic zone comprising a vision cotrection area and a myopic defocus atea,
wherein the vision correction area constitutes at least 65% of the atea of the optic zone,

and the myopic defocus area constitutes no more than 35% of the area of the optic zone.
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38. The contact |ens of any one of clains 33 to 37,
wherein the optic zone has an optic zone di aneter
w@e@atiersse han 7 nm and | ess than about 11 nm BOI/NZ2®8/000046
contact |ens of any-one of clainms 33 to 37, wherein
the optic zone dianmeter is ffom about 8 nmto about 10
34, g.[;],rhg\géerft%ﬁq Ee C%g%lg%% 'IQLJ)C Qvglgehegnf t Iagrl}’%llé 912cr60n|%f§tiogl %%@n&%ﬁ%p?cdﬁéfocus area
are chbhenetmalpatanpehs of any one of claims 33 to 40,
wherein the vision correction area has a negative
refractive power, and the nyopic defocus area has a
35. T eﬁ'ﬁ@@&dtyﬁ 142QWe Elafnh@t, xdh_%rek.t?ﬁ% cBEGALILE L Rakhh Sred lanll Bk vision
correction area refractive power. 42. A contact lens,
cotrestiop ries corgprisen theptenealaomse and a carrier zone
circunscribing the optic zone, the optic zone
conprising a vision correction area and a myopic
36. deflbe usatadt ds oS @lervfichen O 10347 @herehase @idioARbirectivAREa
dianetgr %rgate{ t han %lnnmand | ess than about 11 nm
conspmtespf leagt A7 tht &5 Obe OPYHF A2, wherein the optic
zone dianmeter is fromabout 8 nmto about 10 mm 44.
The contact |ens of claim42, wherein the optic zone
37. di ahereraqtdenglobeny Serphchins 1 tockt whereinghs visioo wpreeasiongrea
consfirQRklecA 989, ANGs3, GARLAEL of A EL LGHTSCr 1 Ding the
optic zone, wherei’n e optic zohe conprises a centra
area having a negative refractive power, a first

nyopi ¢ def ocus _area circunsgribjing the central area .
5. o AORSYTHG T PERPABII Oy o Hat hPEn) e8P Hetgae Fpin optc zone
diamehaBrehfde G Mhdlanal8athehpagtii vempover ; a first vision
correcting annular area circunscribing the first

nmyopi ¢ defocus area and having a refractive power

39. S u@‘ﬁ& %Htlx&llénx of ne,toq ngﬁs §3eﬂgt3r7alvhérel§lathg ?étﬁccraélgkr)],:e \réglrr%eﬁeé is from

power; a second myopic ocus afea circu

abouft Bmgt t RistwwAOconr ecti ng annul ar area and having a
refractive power that is |ess negative than the
central refractive power; and a second vi sion

40. COTMheEddtig lxs BEh@ ordl Falabhd BHFBT! whEd@ thd8pEELABdiameter is about
nmyopi ¢ defocus area and having a refractive power that

9 mipg substantially equal to the central area refractive
power ;

41. The contact lens of any one of claims 33 to 40, wherein the vision cottection area has a
negative refractive power, and the myopic defocus atea has a refractive power that is less negative

than the vision correction area refractive power.

42. A contact lens, comprising:
an optic zone and a carrier zone citcumsctibing the optic zone,
the optic zone comprising a vision cotrection area and a myopic defocus area,
wherein the optic zone has an optic zone diameter greater than 7 mm and less than about

11 mm.

43, The contact lens of claim 42, whetein the optic zone diameter is from about 8 mm to

about 10 mm.

44, The contact lens of claim 42, wherein the optic zone diameter is about 9 mm.
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and wherein the optic zone has a optic zone di aneter

fromabout 8 mMmto about ' 10 mm and wherein at | east
waomsoiisshe area of the optic zone is the centPEI/NZ2Z®ON00046

the first vision correcting gnnular area, and the

second vi sion correcting annul ar area.

45.. A contact lens, comprising:
an optic zone and a catrier zone circumscribing the optic zone,
wherein the optic zone comprises
a central area having a negative refractive power,
a first myopic defocus area circumscribing the central atea and having a refractive
power that is less negative than the central area refractive powet;
a first vision correcting annular area circumscribing the first myopic defocus atrea
and having a refractive power substantially equal to the central area refractive power;
a second myopic defocus atea citcumscribing the first vision correcting annular
area and having a refractive power that is less negative than the central refractive power; and
a second vision correcting annular area citcumscribing the second myopic defocus
area and having a refractive power that is substantially equal to the central atea refractive power;
and wherein the optic zone has a optic zone diameter from about 8 mm to dbout 10 mm,
and wherein at least 70% of the area of the optic zone is the central area, the first vision

cotrecting annular area, and the second vision correcting annular area.



