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METHOD AND APPARATUS FOR CONTROLLI NG PERI PHERAL | MAGE
PCSI TI ON FOR REDUCI NG PROGRESSI ON OF MYCPI A
WOEROSSSREF-ERENCE Thi s application clai ns benefPeT/082007/060395

riorjy
br ovi MESHOBSE RFESKAT Y Foe RERCT QR IV Pt p e
JanuaMAGE, POSPEIGN F R REIUGCIRG PROGRESSION ©F XMYOPIA
FI ELD OF THE | NVENTI ON The present application is
directed generally to nethods and systems for the
treatment of progressi®ROR EREFE G‘E error. It
represents a novel and unobvious a vance over commonly
assigned U. S. Patent No. 7,025,460. In particular, the
presen |nvent| n is directed.to. nethods,
app;ﬁ%% g gt g frhtgﬁ FiogR; ﬁli‘?fﬂz&f’upﬁadliﬂﬁé‘né Common@ assigned
U B! P@K RfhaPPatOft APHiRhRon Wo@B0/73813Y6 Al Jatzmam podd AD60/782,658
off-axi s aberrations, thereby nmani pul ating th
file&MardhvEs, @00&at ure of field of a visual i mage vvh| | e
simul taneously providing clear inmaging at sel ect
non-central directions and points of vision. Mopia,
al so known as short FiKIND WM TIE INVESTEN Nt edness, is
a type of refractive error of the eye. Refractive
error, an optical state of the eye in which the focus
of t rr. I [
: ncllf}% éazé(s%m! agniphgeﬁ%n 12 ?%recﬁ%d?&#n%gall tﬁ%ﬂé éig gﬁ% ?}%’terns for the treatment

oflpmsss@htoédffﬁ&a)ze aner. riefapastinty @ naséllagdaholsmusl dllvance over
nyopi a, the visual focus defect is such that distant

COH’é‘leé’cl;‘f assyaned hsS i Pﬁtemt,gloszgﬁéﬂ@ ‘bei ng vi ewed by the eye)
appgg 'i)autf cH af & ?ﬁgéft' Sfchfigl s d?l%@tg& %ﬁfeﬁmﬁ? %gﬁ&%f/ glgc'i %pparatuses

front "of € retina instead o e retin
for staadiog mmlmmmaaugtheansgmskmn ofafif@id inny iadividud] lay controlling off-axis

uarter_ of the a p atlon of th A. and
BT GREELY DAY .1#& elefie Sotuas ity oe pakimaze while
si@taRbYs1Y Prolviten ﬁhngt'f‘ sclé M BoRICEMA1 %ﬁ@&ldﬁfs afi¥ PBInd of vision.
i s now higher t n 80 in school -age children in sone

countlyores, alSDHu@wnais Ism@segfp@th@emra@@rscghtqdnessmral toipgof refractive

at i on,has a at i e
erREBFI Y Sk B RREafioaflon G P! EHEFRIBIR e ove i
indogrcat &Rsikp %‘Mﬁddh&imlmiﬁmu@esﬂﬁﬁ@)ﬁeﬁ $1§§aoplar(ﬁ@sagldbcﬁ&§s &f
age of onset nyopl! a tends to i ncrease i n anpunt

lom&%ﬁhntqdnﬁ@) ang GHGEr v Rt Soetivh, gB]fmlz‘él?lﬁéé@ vishal fppygtilefect is such that
dlsgﬁ? %Bfe%ts terﬁy ﬁﬁ!h@ sge%ggJ glg% I?lgnfgc? ?? thic telrygfé ?Iﬂog%l{ @Eﬁ@@{)e{cause their

hol og I'ncre
ImpESt ¢ fdmnsddahéi‘oac of thndetgladbitenteof onrthacktink.i ®Myopia is a cornrnon visual
i ing this visual disorder are personal, socia
disgedere 4t %&ﬁeg ROUBH QLTS s RAP YR B PT A& o Pl provalence is
inGRANHYY! ﬁﬁéomyagﬁﬁhgsc litdendehay ¢ fh%%séipl% ﬁ)noﬂ‘he\sf)'r&afé'ﬂce of myopia is
correction and nanagement &}/’vh amounts to sever al
nobi higherhao BD%rls sehopéagy chlhﬁen/\ml slonaxoumtdlm éldus,coletgs percentage of

such.,as pr IVIt and ty of. life. The
SR AraRURGP b Mg en drhe@inst e S of g omection in
or&QNS SEUGEH: 1y VIEB%Ys%mn%%ﬁhﬁﬂﬂydf)@asﬁrogresses regardless of age of onset,
myopia tends to increase in amount requiring stronger and stronger correction. High
amounts of myopia can lead to some forms of retinal pathology; with increased risk of retinal
detachment, posterior cataract and glaucoma. In addition, accompanying this visual disorder

are personal, social and financial burdens to the individual and to the community. These
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to the individual and community nmakes it desirable to

have effective strategies to prevent or delay the
wWorEaensabs nyopi a, to st op or sI ow the progressPCDUS2007/060395
1né1{1@ tthg Ei%gct%gpf? F Vﬁ{%lr < en %g%}l?ﬁe}t é@/@l cg aglinbukl "§Qeveral
bililiod IdUllﬁ‘sl alySaI\M etshxzd‘ll@fsnﬁdltdcv 6os€5f sfu@h as producilitythndhpskty of life. The

opi a i s, comonl roved by .the prescr.ibing of
Vlwﬁ{ %@3 otertsfat %b@lea@al ef%’?éeg)]% amow@aqn ddtsrcoBradrgidnegnycnience and cost
to % iRl éiﬁi' alf R ntgcf‘esf?gblél bhRR FREGRG aWBies to prevent or
devi ces 1 nclu ng s ctacles, contact |enses an
detaeﬁhcacﬂset/ef BYOO& Ity sto]lihne sbv&cﬁhn IPegrésoNE ltmitt theadnhoune hﬁmgepia

t he. h‘% El f the focus Ef the visual inmage so it is
OCPyPﬁg (il pRd YOUngAdulY restoring cl ear vision.

HoweY@Fentll, s ﬁllﬁl&d'V'lstléﬂ &f infivanMisRl RPrdha el QM dR§ intfudihg those with
the progression of nyopia and, according to at |east

MRS rcegemﬂéﬁhlmprnmdnl@sthe maﬁysce@ngl af pptiqat errpictionshelhese optical

co%ﬁ%tgqrng Séﬁ | qc;eilvgrgg E% glg Igagvéléi? %%{Jlg% %g I\Il%solﬁ\t/%rr\%rgtl i e@ewces 1nclu(¥\{1g

spBial1OR e tgilGRts dndtrefry@iVeisan@rs Urits@torddctiofd HiRically change the
pi renzi pi ne. However, the potentjal disadvantages

posision of Hedacugiafftha yisugl é dRee Wrifisigiag on thqiekina, thereby restoring clear
r Y,
PG 9% A NS F S o GG 54 i s
acvordingno tr lghdtisoige réSubh fidiaks, trh@asactwsly phomote phapiopession of
can only be delivered sporadically and requires
MYqbfbr ous attentiveness on the part of the patient, may
hav fStﬂtPefg?é 't9 ARLE HRIHEMFHFia AP BRI b Bstdd MR ﬁ@c%
usage or > ? conpllancggb th é pat m%?éS |nce Y
phannhool@ual mmmmms saahtds\agopine or pisending. yHoandrythe potential

al.re be me rin. i Sion correctjon device. d
RS OB fhfone- Ga Loho ot h RGO PEisa hyapges may
reﬁ‘de’r Bhdhathd it En - RIWVE S SHIRR sRhtc MO Richide Mgt udeSf vision training. Such
optical |l y-based and that]&gﬁibe I ncorporated in a
adition whaghy i lecmﬁlQﬁlﬁe,d@v |0e15v ligielgd smdleﬁlet @ndateqmmtﬂgweous
ensur i ance

atter'i‘tﬂ\feng otnﬁthe PonOF the § Ipa nt rna eqau{eg]uo ﬁfglue (f’lgﬁ t%%otentlal
in@gRiceyRde o%@@#ﬁ&&@yTﬁEpdtMEm| ON A nunber of

opti cal have been developed over the years to

at t &¥ipe the mdeadwé vaih refragivisgrrer peulddypiglbsalresdy b wearing a vision
co{%&pdnade cg%ﬁﬁ qﬁr l%h% %H}ytl ﬂp a étﬁ&pfo'i ?@d ing or ehrmnatlng the

associ at. orrec 'on device to one whi &h
progrssstom dfimgopid ‘é}ht a@ptma&lyehsarsed nd thearhapbd 1ndenplotmed in a vision

I nthi s docunen 'Vi Si n correction device
cogRpBydefseivee! 1 o priemely siaghva s ﬂﬁ‘gené\lfea S0 Pﬁ&etbﬁéhe
m&l(lfagﬁlea%%&pas‘%fle [0%% rdﬁ?a&loﬁ%f BEhBlct Mhd danlR LRIV &

“vi sion treatnent devices”. One nuch-attenpted optica
method is "under-correction” in which the wearer is

Py correct nEACRARERD, IO PUEREESIRON Y st i on
of the visual inmage is not relocated to the retina,

constant blurred vision is an
A number of optical methods have been developed over the years to attempt to reduce

or eliminate the progression of myopia. These methods attempt to extend their associated

vision correction device to one which is a vision (i.e. refractive error) treatment device. In
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inmplicit and undesirabl e consequence of the
under-correction nmethod. Due to the constant blurred
wae@irose26gonpl i ance of the wearer to mai ntain P¢I/ES2007/060395
thi%%)&ﬁg?an“vtl (?I?ECH:F&E h ae\%&%e lyy. tteﬁ’lppo% 951 mé&l&% for ﬁhminating or
optica ods enp gressive aspheric
redieng thp prigackion oﬁreft‘acﬁ@@ atrors avill d¢ all @I TsésdoBse ROt Rideviks”.
strategies for re ardl t progressi on of. nyopj a.
For (ncampsheattqnmptes! @mga thpg lwngerd?ogaqca% sinpaich; the vggarer is
pr@scﬂﬁ&g&?ocﬁic\é?ﬁ)&%?tl% ltlfﬂn‘he'c@s@ 4 ?ﬁlﬁ’ &k Ohil BEHERYE &‘?or Since the
rate of juvenile nyopla progr SSIO US 6, 752,499 t
positibeof tiesaduab esaga ismedtholdcdted ta the attinagecamg@pi urred vision is an

. pr.ogressi pn. i.n atlents o exhibit n oi nt
imBLOR e oyl PRt R ShRe St mEGot B Bpe constant
bh'u%&ﬁ\ﬂ§1on B EREQIAAS N chrr Bnhalhtaﬂf»th@d 6th88 8BtréNRCKISE likely to be
bi focal contact |enses with various arrangenent s of
p00r5|on correctlon area and nmyopi c defocus area to
cou 2729 to T
e B AR B o LY RS by iR SHES Roph Sackhctes or
bifowsl dbﬁfabﬁl@hse\sz Qs POVRtiE sfritegics BorREthRgad thehbf@eésioh@finiy@dla. For
t he progressi on of nyopia. However, studies on the

exampice HeW. 13, 4dtth ddis tiﬁ@lpseér%fr B @i ipfrsegpssineapbighglmic lens designed
to g&@gé ﬁ{e rXteSori} eﬁgé }Sﬁlybgg]é)tr(g%?s%q N 6@%%5%{’9& atﬁ gkelfe?scﬁﬁ(f](gses a method
fomeaitiap nﬁﬂ)p&i Iwag&sdl@tokl Iialtnéﬁltls @thotdiw exdibit mdelpdinoesophoria by
SeGortlon of .t he tacl e rk cann

GivehnDReaG DI i Tega ontactjegses & 3@96%%4%% Rﬁﬁlég%eqﬁ?@oses the use
of \bebal %Bﬁﬂagtrlgrﬁgs e VQhBlQ&Czﬁ'lran%%EQEBf | 810383k H8VEd myopic

been used to date have been simultaneous vision
deBiciee@h $o eotinta prégyedsianhd nfopiaaride 2&@@0(1)8)2@29 éafo dnwglbss the use of

oS B S BT FLERLIYS LB UL R B

pré@eWbt 8F Rydpiice undesirabl e visual problems such as

hal oes, glare and Ehostlng Yet other optical nethods

see l«Hvaee dtiglecstomehpeidigressefiroetheds thw}thmmomlfocal devices generally
shoxﬁt n &Ig.llmlt%c{] ?Fﬁtc?%e 812 G c@at é\Agg t?'lrf%ctal or n%rpgre%sflxéer sg)e{; glte?’i compliance of
th@Rtareado dD@ﬁ}ﬁsClbﬂlaﬂﬁ@ughhﬁé aedredilisioh oRfondT tidpeciaticd ﬁﬁaslear work

or systemthat relates to how poorly a visual img

CapRQs éve caarapiped hAnd thin s nepticaastyesy whgpedsabng with éihﬂ‘ilfﬁﬁg Ehe bifocal
cohﬁcﬂc QfJ& ‘?ha’? ﬁ%\tegfe%: %secthﬂrd@[e a.gg Rgénsstlﬁlﬂﬁar}e%ug {71 ﬁtb'lf\égalg O both

mts o raction I's an u
thqomwmn&azindl thaneammagﬂsvarspmdp&eﬂ a tﬁmte&mmltunbeusby oSuwnhexdfocals

and in the reqU|red | ocation in space .
deg@ﬁe thepvisealkricdpal magm@alisg ashase kogwp t%@ﬁng@w%fﬁ visual
préflbfs R 8 Ghlost Blife aﬁéﬂgh(yshﬁgs tl mage is said to

sufferfrom aber’rations hought by sone that
cer tYaitothab epmcaiil netiwds seekitof¢duen de rirbgrepiagefespippmbymanipulating
opt.i.cal thods .relating .to .he” )
engeliPis i g PR s BEPARSEAr Bioap ettty o e optical
pefforrhdiRe %h%&@nﬁﬁVdfGlﬁ opBEalilérs o Ryh $hA AL W podtBVEvisual

been devel og for the
image is produced by that lens or system. When a visual image is formed perfectly sharply or

distinctly (relative to the limits of diffraction which is an ultimate physical limit of how
sharply a focus can be produced) and in the required location in space, the image is said to be

free of aberrations. With departure from this perfect state, the visual image is said to suffer
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treatnment of nyopia progression. "On-axis" or "axial"
is a description of the direction of light relative to
Wae b@7@82268t i on of vision. The nmost visually acRCBEUSINTI60395
fro?ﬁ alg%eayggg ][f_ﬁs tilBEl%t ‘g&%ﬁa ? %Z'rcge]tgal% g‘y aél{e)?se %?ﬂl nﬁxéﬂ tli?e C%rogressmn
oftniy@pld. ght sensi ti ve photo-receptors are at their
ntratlon When an i.ndi vi du needs to

hi ghe conc i
or Pk P@ﬂ%faﬁhs yrdaiing to ﬁl}eeleemphléﬂ%%@o%a% r axial) optical
pe%ﬁﬂ&ic@ Qf H{%ev&bﬁ ﬁg\tl&eﬁ Br 0 oﬂ-§§§ aﬁ)gilatfo% fﬂa‘v@ eéH detvgfc‘) ed for the
or rolling of the eyeball up/d /i ght
trda’ﬂmttnt phmyppiamrogéssiont €0ms4xis’ rort’ ‘hmal”mﬂg desmppbmoéﬂhe (dwectlon of

e .fovea of .the e Thi rocess of a he . :
i g e U B g B s e JBJrL e Uprtina (the light
schdMEl§stofitBe &) ielle Tdvc¥atrh@Ns a smdM X ioh thOfctin@¥4 Rhich the light-
referS to when light arriving to the eye originates
sefsiipyn phogo- pﬁt@ﬁlﬁpr& ae atribeiy highast congoatationhi When gn mda‘gé@al ogeds to
e fovea

oy G Aiint Ot A FosR 0 B Plndi P RBish ofdhat {1 gpyation of

thé B6gl oﬁl!'rdSllhﬁg BgthferHhﬁl L@)}/@Vﬂf @efﬁﬁ@lﬁt@m that gleYomabalit@tstti®the image
the axis of the eK For exanple, US 6,045,578 to
@Qc

is plgreq orsT iederersefdhacyret HbsPiores 08 alisring thery e sreast parsiye point to
th%(fls{m% e%t Sint e%yﬁlcgﬁe(f%atnbﬁ’e ‘S@Ib%l's’egll “a§ &F f2hk Awhen light
XIS ‘aberration
ar2d0ZtO05 840 4riginatth Gom ttle point ethe alsuﬁtdwait Ofﬁndhiﬁa&ué[gedg)n to the
and. correcting. the wave-front aberrations of
onqagh? t{ledg/%m‘(e g{@{[lﬁ]@, qrﬁ%tha}ght-glpe@g,dlrle@p% elgélﬁlf; S](Slilatlon the light
/ 971 to
T
aberHoateKacmple,tIdS 6(&)415 1568 ol chmloms pmmtmodmf tefatment and
Iat on tr@y r. functJon e in ord to rfﬁerd

pr%vren Ny m?/ﬂ]éla %H?ﬁl §E s bepfﬁtémb &naﬁm erration) in the

mfdpid &RCYSIH008 v 580 1B ulhdhd @é@c%es@%&ﬁbé oPRbAswAhg and correcting the
nethods is yet to be definitively proven. In at | east

waygrfrond FleIWélO@ﬁ obparallad hghtcrays erdemiibe ¢ trarderdo preyent or retard the
pr%%rgsanlt of nrlpjopla% E%?g@ﬁ(ﬁ&(?% Pposﬁa%dh fms%%gﬁe {iés%falt)?s the manipulation of

Pra hecessari
abeegicad &S cdhild] tHeSyRtivapolifioh (&mﬁodiﬁzkﬁdiil thﬁ@ﬁr fhcHOP peaks in order to
conpllance on the part of the patient and woul d
refarfbprerbatedhe progegssiph ef BABIadi sadvant ages as

und h
ot oS ey B ROR Ay ip LRGP BE oREhis bR EREPH flo be
de@ihitoplyipravenf dauslcasidombef rtetdneaxss optichh@ecthods described (for example,
stralght ahead on-axis dire t|on t he di scl osur
thesadvctiprenfnopitiye sltssichlAbsta o thepisthod sregralyme Clﬂg degrades the
vig@M ol l8d cBYd i e, tQE)BO@@&'Hﬂ)IﬁHEé &ﬁihe ggﬁ ro?%e%ah%ﬁt‘ #nd -would therefore
Converse to on-axis, f-axis rs to ght
suffsr the sa¢ dgadvantalges wmdf:r-m@tldn n@dtqu n other th an

¢ he ToERERf © BieusfegapalreRfi Winght RRRRETA nd Control of

op%él-faeussm\c{ Iaga@Atlo@ls i Isaaghtsa@ha QL &fiedik&Uoh Qhe disclosure of
erlﬁéera vi sion" and the object points (points in

US ﬁ@% “e tmgmérﬁtqdﬁatb@ymmrngremom veconireldsd by i oélcaxipeptical
ch ragtielagt? I&I?\fr sle tP] tOﬁgl?Arsl" {;oefg lagls”? feer§ éong/lll%(n li gl% R QSI]Ena%O the eye from

a dliecaei bider thlaﬁ s‘@aflghitt-eﬂﬁacﬁ n.cathgligayé pdinﬁs kerredpoadigh to tizedtaxis

direction of
object points liec away from the fovea. Off-axis visual direction is also referred to as
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view of the eye. This angle is sonetinmes called the
“"field angle". US 7,025, 460 descri bes a set of
we@pensn2eht s and observati ons that denonstrat ePCTIEHS2007/060395
“ [ 7 Qi [ t -
pE ﬁolge?% g);s?%tﬁ i tf&%@?{% prlar%ltse %)%H?g 91%@ {sg%tsg%l%gﬁsoeio%gmg to the off-
axcsahtebﬁad)ﬂ thepeiycheps Mspb]letﬁadi” i ﬁmply ‘ipﬁﬁgleeralﬁldbdﬁ. tWaselight arrives to

observations, . 7,025,460 teaches an optical nethod .
thg gye frera ap iOEéawﬁrwlsaf% g@ﬁfsﬁ%ﬁn&% %ﬁhéhwr%ﬁmaa%g@r%on of
vibW et ﬁa%%g& | OR% aﬁgler?ﬁgdn%ﬁﬁég'caﬁéd e “Qbf-ayies) Visual

I mge poInts, e relative curvature of field of
t he WS 3,0a5,4b0rdeperibeg a s ofibxpebenensriini obsatvatioas that demonstrate that

P S el RS S PP bost b et
by%ﬁ’trbl'h‘ﬂ@ thd pRiphWaetiledl ifbigd Nabm! tﬁoJer&ia&weﬂionSOUsfmztshﬁsb teaches
behi nd) "of the peripheral inmage points (of t he vi sual
anquag@)met@chfqr vrgating thh erqgressien oé dhyiopdy-mewpiletingthe positions of
( n the e
pefpho e o A B A adon o sl ey Y RUH OB e visual
imaperration (for exanple as taught by US 6, 045,578 and
US 2003/ 0058404 ) Spherical aberration is the
opt ilbgoukbeg menticnad thih cuiyaes ofiald wibe e of phaxis epfisal aberration
I
thf rélageg dmrhtg Eﬁteg(ﬁ-?gsbﬁi&gjgg@ég %[bh ?&glﬁéh%lr ﬁ??}refe lr?lgfﬁ%/ﬂt Jf %r further behind)
of dib ﬁdﬂ@hﬂupinhagefpotthe(oéyl&, visuad irh@e) seativieao tﬁ@rsﬁtﬂfed hrﬁmmecelvmg

Thus spher aberration to h w wel |
Sw(faw é“ﬂlé"?hpllnﬁe S5 1 @éﬁﬂae) rft WV Ry FR qftflse?i@?feé%%la Anefyally from
spHQic%Péb h ffof el &é&ﬁ@ﬁt%@:@é‘ ?@ls ai7g %H't%‘m(%/oosmm)

focuse as curvature of ‘field relates to where in
Sphpace ab@mattlenopmstopncai rbgrragronfthatiesaiibbavkethedight rays, all from the

s PGS (o0 P i Pr-aBRET Brpéie) BEyIep ifFyent points on

thé’h@i%ftﬁ@ BNeIate ForuRQSto thORBLd i hﬁg@bgﬂn@‘%h@fspﬁmaﬁ BsrRki¥n relates
are focused. The set of all such | mage points can
to bewozé@bﬁor blesdiplard ampmdgeagent Siont He eorregporsling ol geteoutt from the straight-
t.he sha and ti.on of, t he

at | [
aheac{3 élrecglon f%gus gvrhlegeg% Cut Ptureh g& eilatgs 0 Wher sptaﬁeq antero-

OEtléﬁoﬂy Bﬂfoilbvaﬂpédcﬁ&hrdrﬂﬁsﬂ@ﬂsm(sé)qmag% m{sﬁrorﬁ&laﬁn’;\ defidredirections
US 6, 752,499) seeks to create two i nage points for
(i.e 4o difEuent fish] wlespi the vispissenesy & rosdionperegprdless of how sharply
| Gi )
th¢°5) % E‘@Q?‘Pﬁ;@g ,sé{ti og alﬁ%u{,% fcn?a )Poﬁlqpéa%(}[; (i_eg%?]oga F gl;l-n ﬂﬂ?&e surface. So
cunaare bbficld rzlates t@t]md shaq& a‘ndqmﬂtlbﬁ ofltlstimagesdrées zone

of the bifocal, 0 ri so
cur VRCOmBag§ont it é]I“?P I¢lsh %gofsﬁmat @%‘?lﬁwﬁon%lg@e%@wor example,
as kAT BRF VS, 74981999 DY &G 1o BRAAE tth %a%%ogﬁt@ SorldABh Vlsual ob{/ect point (this

anter o. posterior position of ge point relati
is a tﬁeattthre of Blaglétanmles visrg ‘tsfsncalamatactheseas pBats, oloubJ§ image’ is

imag% é’ ér eéi:, Sk atg‘%fl éoed%eglafogglgl % oglﬁ\éy S ‘&e éilqrt%%tg rPscrlllts zone of the
bif@4IN§R kot Phdn Othe @Bt of Bl aturd @f ﬂ?é!d WRERS BY Iy WRAE Bhage point for
thatwi || mani pul ate the positions of the peri pher al

caglraigeal pbjcat Boift hdgoyans tharhisue-aesicridieopidpa of the image point relative

towerl\ﬂl%trgé‘ﬁre?cegfné%éu%a% in such a way so as to produce
0 reduce or elimnate the

One aspect of US 7,025,460 is a method of designing a vision treatment device (for

example, contact lens, spectacle lens, corneal inlay or onlay, etc.) to be worn by a wearer that
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progression of myopia in the wearer while

si mul taneously mai ntaining the position of the onaxis
wa e@aas22s$age poi nt on the retina/fovea so as PEI/US2007/060395

- Of,
A PR A AL DB BAFRE o, BRBELCAe v
cupfatlsSo¥ fi0ldpindsidh adﬂ@’%ﬁdﬂs g prdutheiniBotreditape emfnutaktethe

i mge surface (i rel a lve curvatu e of field) to be
pr%rg%sm %fdnyfqplet Weth%ylgareﬁﬁ/ 1l £ élam ttage% Yot position of the on-
axgestl Cgéﬁaoffﬁ 3k R é&lh@/fbv%g 56 & ﬁ)tﬂléﬁﬁta‘ﬁ{‘% YRLHEEI duity for the

fi he amount of other optical errations ?
wmmmults Si nce nost conventi onal opt|cal Vi si on

d hav
it AT 90 BT e feeardluspy e ehiliRu 5, 2.025.460,
dei‘)@fﬁﬁn &n B8 SkEN @H’apteQ)f pﬂl?é"l'rrﬂl%k @ﬁﬁacreqt atrbMBvE VAL & ff%ﬂd) to be

, due to the limted nunber of design paraneters
presenigd to thesysundyarsquishaqres tradst @%b@hwwen ﬁh@deaanmlatlon of relative

cof SRR bF g s BT LoM i FLEREHIOR GBI Since mos

cof@Sitighal cpaitE vlieEoreRtibe abw@@ﬁfaﬁ@t}} $ly/sal, & (one anterior, one
concomtantly introduced or altere Such ot her

PogfstipR APtied éﬂﬁf%ﬁeisdﬁ%en(the kens isdostened sh@arprlgie relatise curvature of

r i
ﬁe‘fdJ d‘(l% % h?ﬁl litcd o gxﬁ«ﬁ)l?ec a{’?ég ,é"ﬁq@ i éé[%tlrs gfgolgxg&glgﬂhé‘&a&;@ Hffotive
m&@l df rﬁanemn lbﬁs thivkaesssdislah@dfrom teppupils ct@hn dmliterpsthel dsgrges. of
repbgnobEeyBe s s o S Babarchy Pt e
or\?\géﬂvem&.r?{l %%&Q%lﬁ%ggﬁﬂggﬁt(h ée_ r%@t't'&&?l'é%f‘gﬂe? E%n@ﬁﬁ}é[{ﬁ@Bf field), may
bealssaribet iaowsding ttméleozloh exidechtlegpooption obdlmmaabnoms 15 setlhamown to

r berr Th| aberr i.s. rel ated to.
ARG i OGRS e Ior Sk oT B8 T B SeriB iBich has already
bebh HERFBEY aRE Pds WABAS dRS oBINGLcARESMARM hiP&STortRIh. tToughout this
concept and a pllcablllty of the present invention. In
dorement, we Vol efer toph¢seal thebetheappend aberrasions’ opt i cal
gg\élo(?lbe ngertc(%%\%ﬁlg’lt %fl ?)elir%t{o%ui I'heychlrorna %’BO ﬂ’?{l pfhls aberration is

ena n su
relRA®Kowaight yf cﬁffb@ﬁﬁ&bl&ﬂst(ﬁawl@lgﬂhsf) efhatco ldlf@efreﬁ/clfﬁwl @bsitions and
the eye with different directions of gaze of the eye.
dogs Betgmpagondbe FascRfeandapligbilitmel themsesepipygntioan be
cal llﬁ germ%%[?'bﬁlre? gPtlééi %e%tﬁ&r rvf‘s‘fc;ﬂ 1cgf e'v?c%? cﬁpﬁje ﬁilvided roughly
i ncl'ude contact Tenses, I ntra-ocul-ar 1enses, ays,
intonwbaysupandcading 1to Wﬂlethhﬁﬁhfeﬁ rerhan sestanfinky amfromaiateﬁy( hlsgned with
of . these vj si correcti devi ces renains

thedigeatigh of éiwrﬂgpfgtbi)mw%fi@%e%|dirsﬁé)als g dhi¥ect i on
of  WigiWh @brrit QonSMSickE9RMhE Figs %rdgfgrdah%e di i &CtRRrP vision correction

gaze. For the centered visio rection devices,
devicghand inolr¢ htmtam lfamcss mlrastualllarcbd:l}sei: tondhymayelapsmemtenor chamber

h.t.he cent.ral on of
e T SRS R E iy R e tr S i
apPrRirhateffy aqlgﬁedemh meSdlfcyau&@ bf Gieh df"t‘héjé%%élréga‘idl%s dfM@ direction of
second group can be called "decenterabl Vi si on

gago Mo diei contetshwivies cerrertion deviges, Qg@tcfrqn Itlee:mams visual object always
pagseg‘ Sprg}(lln{]agelgl ¥f9rguéhethg ceﬁtrafi‘ %glo}l Io? glebd Pc%al )1ts way to the fovea after

passing through the pupil of the eye.
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contact |enses. Devices in this group do not remain

aligned with the direction of view of the eye
walepensh2sg) on the direction of gaze of the eyePCFHU82007/060395

C € nt\eggg éf‘rgét%?n £OIEESE 1.Jhg Qec%ﬁM ﬁo“?% caﬁ %g %glllerda Qiegen%rglﬁg” vision

A efrati ons may arise £ portron

coh’eetlcmmclvmak afteinic e Bjmtac&@ ranesra@ﬂdmgt@pé tteg afahslatngbifocal)

di rections or perlpheral fields.in the manper. . i
cogslensse P aBessdn thihgroup de obisgiding lgnsg PHE tg% disprtiop b visw of the

| aCHi deVis6ESoh he eye is in the

eyggggggggﬂgteggr§g§é%b s%%?onggy%h the direction of

vi sikon cpaesil ngidihcontegtiondeviigar utdesirabit othed optieal aberrefions may arise

t he i ce. decent er.abl e vi si on c rrec
thrpugh ﬂ@é)orte%ofﬁﬁwﬂ%ﬂ{i?vemt AROTERIGR D gftj%f‘é%dlﬁ%ﬁ’?ﬂ%or
pePBhrRINGNYs @fthd BenRRdeSRbed a¥b e THYa1H %h’eﬂﬁﬂﬁ& dE@MRAble vision
vision. This occurs when the eye is not in
cogpqctggngtwlcgh whdn ggzeere m/Wéhe sthaegléya@eql(tga,zn ppsition with the direction of

.strai aze i ne of .sight. of the eye
Vil B SRR PRAF st P Raf by B B0sF) oo "
" di Hoaaeenwrsdlalisal ddtreetiokyddivicak, |tMe o¥E&RIcal wen@ﬁéﬁsqiraduced by
speci al 1pﬁllcatlons for best visual per formance, the
th@p@tpélﬁefeo Vhe paficabedviee may plise dappch Eyicalorisign. This oggirp pAen the eye
is ﬁ(r?{)ﬁrln %g‘%lgflt élﬁ?d gﬁ%eagﬁh%n\zqgg %?7% an ?r%/ stlla‘f’%hgt) %ﬁ%trdeg%z LicA ﬂ(ne of sight of
thé hydmgmttllneuglemheirevmé at hbatdevalled thd I‘dlitmaflsuebp‘(ﬁmlf rTﬁplcally,
directions (i a dlrectlog ze not in th- i i
exggnt rgq%ta%gﬂalcﬂppgatmmf% esgélf%a PEHRMARS G h e Figtigeyisual point
is ?ﬁc&f‘ﬁeaﬁ gv&ahe b Qﬂap&n‘f@rlolf tlﬁedeg%s‘\y%ttﬁg efd fg'??ﬂaieg%vay from
ays that pass through a peripheral portion o
strd@ht gleead Saod) itawilli Imalgagamble [lodkmeguthreaugt tbaddnéar off ttendavive. In those

ot her tlcal aber ns,. produced by t erj pher.al
ottt R aAGio 5 Baanes e G- BB e gave. the
1m<agé1§ od QRId dhathe BRRAT RE oA R 11 REKG (IR drh gRah | PIMEI s through a
ion of the device, decenterabl e vision correctlon

peﬂeh@relamrtuma@f thergeage. t&@hrﬁpomaae wilbmewesnd suichGamahe other optical
ht an uffer fromblurrin
ab%ﬁﬁagt '3 poaledfuc%%%%y %erp’erlagera deh ?I} Per téﬁéz & “The k
r epasiatidieoh BYthefunpeidaplR&idd obocakb&eitidvhs pfodicddedyathd ipBiGpheral
the progression of nyopia as taught by US 7,025, 460
portig qfhe fgviga deesatrsae wroasaueston dryicse thappraplay thevayepia
tre?%ftl%l? emogindsg?l%wﬁ%tjgsagdr)% gf?dr e%ﬁés Sa?iga?]s% Valtjlﬁtef ﬁ%ﬁl%lﬁﬁﬁlgﬁug fo defocus
duting cstenaicghize alibactpgsirieningbéperipherat yeral points femeezmdmg the
gaze, i mage prod ced. on_t foveal region is
pr%rsﬁwvg‘ IBYPIHRg A E’Vﬁbs { ﬂ%g mapligatly ofaduges detoenbie the
pegféhérgl‘%Hﬁgé” QhiRAGs iNLHEEAPR WhalteHBEUR (&fhsHTRURdalbn of myopia

focus hus, when the eye Is directed to fixate on a
progreispheridn the syfais inBjcathighhrladlgaze, derethecaih & cmcsmiab gaze, the

. correction devi.ce,, the i.nn bl urred due to ,bot

im§¢ BRGL Y KSR ERu iy PR R P BhL St frbeiEf betipheral portion

of AR d&le AR eKdrefot ORI fhdthnnsind6f @FbSus! ThuflevikaIRe &fc is directed
decent erabl e vision correction devi ces durln

to @@@‘@ o nerighere) vinea) obiscisthrcigh |aéj|¢@¢n}era1p1@ W@Mal\ﬁ@ln;@ctl amdaviice, the
{ th
anl%ls Hyn dd(sliga{g% ﬁll (Pe?ocugtgﬁ(li n%eragct Cg %t18 0 e wearer

e enj oyi ng "5rdduci ng a
Such other optical aberrations (and also defocus in the case of decenterable vision

correction devices during eccentric gaze) may be sufficiently, relatively, small in amount that
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stimulus to retard or elimnate the progression of
myopi a and therefore may, in preference, be prepared
W@ 200¢08926%1 se on certain aspects of visual PCT/US2007/060395
Vlﬁgﬂ {egﬁanm?sgagﬁgepé%ﬂ_g\égﬁt\ég E)Vrea?% Ia‘?flo %ﬁfzdgt%eees ?@%()I}é ﬁ%%eﬁ&it of ] Iproducmg a
stlhﬁlhtsrtb trétaal dryelinifnas thal’]irograslsd)nt d’f&nﬁfp@r endathpriefope infay, in preference, be
Such zones, which will be called ion priogrity
PreRgfcskto CORPFISE OB CEHAM ASPCRlS Of é@éﬁltpeﬁ Fancsh I‘a'OW%Yf‘é’ other wearers
4 COLLRIPUNG LR hiIfic3bnd BH @il I éllﬁn rtant,
m\;’[‘%ﬂm & 6ire [d di re%%eﬁgn l!(l)rbllgnggnée/“% ?’Ihlrc m‘j%lﬁ{gﬁ Smc 0 ant, and
therefput 2 psomiyoGuvh sores, wiich emll bx astpldeyisial Ibmlvmty aones in thlS

| lustrate when a we hooetoh e.a
oy TSR EoRsH QRS PLT B onORT B evisH Y Sor gkireghgns (i. visual

ﬁéM‘&ﬂ%&tfbﬁ % @n%&% 96 @hiHl thel wéH8: rEéjm{%fs'ngd 7RpAs may be

| ocated on t device. In one exanple, a wearer may be

engaAgéQXV ﬁxanatrlwﬁOngeto viéhsireteevhond W@q@n mascheose t@maye a vision

e straight-a

pr 0 iegind Ok ity b ST B O 5k el SMprioriy
zoBksS@ayb€fodhtc b itlRNdRieng a horizontal line

representing a visual "sweep"” of nmany visual objects

(at raRy cxmRietd Bercionay by egaryd Hglrbinod: veliele 48d gequires not only
goB& @%‘[@%n tfﬁ% &%b%ﬂt Qﬁe&daﬁ%F a‘%gs\%gpééﬂ ‘ﬂf(aéf ﬁgﬁ‘%gédzw eﬁoﬁi‘é of
U$ é OQS 46(())) blhalsk ukeful 'tzlslaflfalcﬁlglalhotnhentarIQ&SrepﬁeB@thng atvwalal “sweep” of

juncti ., the select visi nplorlty zone for whic
mwe‘flwa?&}%g?té (ﬁﬁr%ane/éi&am% fii<a LyBe PR BF @cg@%ﬂaef&awasa Since the task

of AADF ol ¥ Lﬁﬂes I Redrord t’oﬁﬁ’l Afly bé Uﬁuaﬂf av§zf119 Hfoﬁ% Q%oﬁ%tﬁgi line (e.g. to
t hat “us vision 1 n the context “of peri pher vi sion
chedq far treffa:t 1n\t]@ tresstisEtat @ juidmgiod g s selecofision prlorlty zone for which
to-rec tor onthe retin es awa
wsP g R oh e U T P e ST By A FPRTI(ong TG, 1t should
be\otddahataGetul Vis@h ih AR RALPHESRphER! | RRANMO: 6dlatflRAERRSAS: the
away fromcentral, foveal vision. In another exanple,

denity wﬁe@pwreﬁwm&s@néhfg@@e@l di:crre@ew\wafromath« fonta; dh:nce there exists a
quie. I niti R0 &N on_.of
ph 518Po§ f’b Vlsua 1t\é tten P qlceéag aﬂa v]yhlgtf gecdreas%s a\ﬁ’}’ Sfrom
cehitedl] ﬁﬂealr{}[@i@h at eI y surroundl ng the straight-ahead
direction). Exanples of such tasks nmay include radar

operAENARCHE Grmpl, dif WerEcoper be reaged m@qnﬁtraé tnsk avhighgigawires acute
reéo gﬁ{oale ??féﬂtlﬁgatﬁ%%%rws’ﬁg‘;&f) Odts ﬁlh Sl Xergﬁﬂ Ry (i.e. the

y small points wear er
regm anmed@tel;esurmuedmg rthd stﬁlhght{aheadl dircotipn 0 fExgoptts @ifi s@ochi tasks may

inglide it onsT 1981 P » A SRR T FUMBA R g T ggTsctech or computer
rn(%rgﬁ)'r R qﬂleHQﬂete%Péﬂcit Metﬁffir] §hgd [pQMltst N&r @Eémgar@i% CAE Lk PMhse (ie. arca

sufficient and a vi sion
or fhrel doofi myom)cnfgopd omadlsragd anaairlt&on-pais 42 o @Eiriphenaktodfut near the

d benef i h | ect f
ccffppit Blsp e Reng st ly Rigiond “Pugl i s PGS Siatbemythod
ac&Q8ingre Uon 025'“1360/1‘11%7J 8t im¥ffRidMbeda $M%W1tyazc§ﬂequ§v1@fng a wider

Vi ew aEpr oxi mately equal to the size of the visual

patéasdatigbzayc o4 geotptoarmayolt hapeficial. ridgaelect zone of vision for this

example may be a region approximately centered on the visual axis which subtends a field of
view approximately equal to the size of the visual task (e.g. a computer monitor, a radar

display unit, a musician’s score, an artist’s easel, an architect’s drafting board, etc).
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display unit, a nusician's score, an artist's easel,
an architect's drafting board, etc).ln yet another
wexamosre8 when a wearer of a decenterabl e visiPeEI/US2007/060395
?g;gﬁﬁfef’ %tk%ﬁ&ﬁﬁe@g egl a?\%e?ﬁ“etp(?f'a d %&}}{%ﬁg éI? §c))rrec§ion device
(51(dh aB.a paﬁl off tspcsjtaogdﬁb isyreaim)g Q)bthf @N@tdﬂlﬂ td peind ddS\e@\t/aIdmndfconverge (ie.
In this dlrectlo each eye i s

poulrs ékgtﬁgf ¢pes ipyrards theidiectim r%ﬁlée BRAGT- o thisghreron of gaze, cach eye is

loﬁgﬁ%{&&%% ﬁcﬁﬁ@&f’tﬂeeéié{lléeqm 15%@‘%121%9 \dwer ah@ niceE Masally” (a
use eye-care practltlone to indicate a direction

temomddlzy etyb{ealreq:saactmoners to Inglfdawaa dirdction tdveards ‘@hmosaeyel ardftward for

GGG Lof Lhec 10, Rus)) bhen. o, distance v vl s

callWhe FREartviRaCRRR OfThas fRURNG8E 8P4 BecbhREMI: FGbh R6FrE@dN device, a
device, a wearer who is engaged for |ong periods in

weaeerdvhvgls eagdesd ferdpneRreriasls én rdading dasks (or kxanideklerical work, book

n ne-arts.such
BRI BEAT Ry oL et o FORRRY R SBis: 19 addiign to zood on-
ax¥i VG410 tHrEuMUE O céhee oFend d&/iqf a blectd@iot friordty $6hE€&tthe near visual
vision priority zone at the near visua p0| nt that
pomt Rt @@é’l‘éﬁ‘é (890% visua acaityii The usehd sizg of the \dsigr peerifylyence at the near
[ t e
visfaEbelhe Bl pkhd of B3y Aqf AP ALY raiRel G Boolige, arowork, oto),
Gibeothegaggoingy it wonld, beadesirabl&tov@ovidb urftlost @gpiovgmentt in methods and
, | d be desira Ie to provide further I mprovenents in
Vl%r Herientfigvires fpgithg l’reéaéiiaﬁ’@ﬁtor gevrigasofigpetesigon of myopia.
retardation or cessation of progression of mnyopia.
SUMVARY OF THE | NVENTI ON Enbodi nents of the present
general ly rel ate SUMMARYORTHEIBVYERITON t he
retardati on or cessation of refractive error
progressi on. The over-arching approach involves 1) the
r epashbddmng oPthe éﬁ@seﬁ’@ Fé&?ﬁfﬁela‘t%%eth&ﬁs%@‘d‘ed@es for the
stinmulus to retard or elimnate the gressi on of
retaydappa Obeessma}tw@rocﬁ péfeactiviel elzgvr pragmtswrm 'Efge Qevdrabant apgroach involves

t L a t he
1)¥hevreeg?sm mflfl%otL ttlv%ﬁ Iperépq%ral 1mg%e \élfie )s/tlrg}ll&u F% rae?]aér% Bg el>1/rn1nate the
pré¢rossich it @ hyperopiavirkl Dindifitaingd YoodWRBSal vidbn by positioning

sel ect visual directions, with controlled or reduced
thejeqngalignags aner nerbe fayse/etin. whide 3 mubsiatialy sippljanggusly providing
I t e
ong g)?/ Iﬂlgééé@]?f;oy trl;éh%‘}!' d?cPl & ef?{/ &o ?Vﬁﬁél‘%ﬁ’lrectgdné \%‘ﬂ)} %?1?]% 1 eor reduced
defutins amda!omheﬂ opmlcaleftbetrMOISp@pt@ﬁe@pdp@&ﬁﬂ@tmdrﬁaﬂ?&&e select

dlrfelf;'trll(?nléygj A o or ﬂyseeqdegfy%ry ogmlg%ﬁgpﬁtmm ﬁx%)é];u de, ng]g not limited to,
sp é&&dﬂé’s Q&HA&rleﬂs ﬂdm?ﬁfbse F5Rf6F &R Lkerkdogs

| nvol ve techniques incfuding but not lImted t
indgysnaadriorehamber lvesesungepyuléelegses phot oPedffermet mvéods may involve

ted i st Sl iy ab i AL I RREE S Pe s iy Hactive

kefRA6HY, MO SIRE NN e sfhARrAblopy.d.a by providing to
the eye a stinulus to retard or cease the progression

of néyrognboct;ylemecrfdhét mvomtmgetarﬁé t@émq@h@r@rewr@n&theupﬁ@gjeﬂon of
)% { i En rov1 tsé t}{e 4 a st1 WGS %) 1%9&11«? e e\ﬁ@ee trllletghe gs)élon q% ntlyopla by

ahea Vi ew n I Tec

re@:tsﬁicﬁﬁﬁgt tht: benpmre& VﬁﬁlﬁﬁEnagE (@(f)mtdﬁGa)tly\@isﬁzﬁgxbj e‘e‘tlpcﬁlﬁt@ &shen the eye is
. associated wth astigmatismis positioned on,
g}etséqa}ggit-aheﬁd th(ﬁ/élng é‘lfrieefa)n q,fmag@ so that at least the more anterlor of the two

cHRﬂéal on-lays, corneal

9
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substantial ly sinultaneously providing good centra
vision to the eye by positioning the central visua
WO pmges268 om on- axi s visual obj ect points whenPCHESHYBO60395
imltaﬁ %L[ll{a%%:gseaﬁs&gtl ?Wé%laa%g%ﬂatﬁn? Wp%gltlgb%de&i P Qnt%tl Igt%zﬁl)e rectgla while
subyt@itiallp dlrﬁllﬁiﬁe@,ld;b_ﬁlb@nidh@ gqods:lenmdltmmmhy ey Wp(ﬁﬂlt[tgnng the
one vi.sion priority zones correspondi ng
couiglagabirmag thr%sono@FXWr ViU OBITCERAHNE RAICB A Cyedy B gffaight-ahead
Vl&wﬂg rdlre@ctdnccﬁ“l a &b rtl‘?‘it KRS %Q GLOhead 8 Qlcdhsthb ?’0\%‘3 6 dy@Yand also
or reduced ovide to the eye good, useful visio
subdtamlly Isnmdtasednest;t providetd orens nodre fisicat pramity @ees corresponding to

sl LB ddneet (8 b Bt dur Eoheridictl efonsangir defocus i

coR@6IMRRIr rbdlrck@Yo Vf@l@ 1 8 eyb %b{)@'l.@@ﬂﬂl alrsloh% tﬁéﬁe%&le@trdlrectlons
chanber lens, etc) that may be used in the delivery of

offixetiethove met hods conprises a vision treatnent zone
overna su evi ¢
opt 100 FHRERE RO R it TnEhn bR B T BRET Bt R spectacte tens
coliRbi IoiN, ab@dalsf-14hatonPRY | ipfielodhlay ichl @hntdridbgiesnie@ 1dm detP)that may
the vision treatnment device in conblnatlon with the
begised eithgdelivesy aftdeaboveaperbpdy eoraprison ayisign treqiment zgne over a
sulbsetﬁﬁfal Eulgg e@ﬁ% %{hef)&)%r%e J)I;HECaf 3{@14 g?ﬁg\tlﬁ&? $reatment zone is
associ ate i one
mzanpu&ated) Ko that pehfphéﬂ\ﬂ wmaal mdagd:ﬁohhed bethicrnvadion irsdtaknti deage in
?¥ned by Fe Vi si n treat nent, .device in conbination
copbinatipn &1@;} f eRtiGyo ﬁlr?eeygy%rquﬂﬁ%thm drety thatapt legst Hie ragye anterior
of ttll[betv&foq}ﬁ%@c %rf&c@? as%Mﬁafé’ﬁ SAth ﬁtl%@ﬁﬁ’éﬂg hy n@ﬁﬁﬁ)ﬂe 84 6r anterlqr to the
Acconpanying the vision treatfent zone of the optica
retinias ivdirle theeantreintiswéinae fosnatidedic aisidretastmantalevics ippombination

nr orl wher e t he o tical si gn thin, the
will ol FaR by S SRS e RSt B3 eZ8r Pk ke Mgt  straight-
ahsméuze ahicednpirdyihg the vRRI thatBéntt-bse §ﬁ’tﬁe obfi&1 Vistdateatment device
I mages belonging to the direction(s) 19fgaze

is a@@d@it rsidn@ivision préority gimm Wfbnere(bmtlwom@n )enawighin drermsion
pr1061 Ly %Oé]tep énssmgrhlay {ed ?h at. In co 1na¥1 hetrh%leh Shti Optfltl%e SF- the visual

1rnfaE@ Helotitd 0nhe @&edﬂ@ﬁ@} oPfle %Ss‘bbﬁﬂ:dﬁﬁﬂtlﬁﬂlbtvﬁlclrplﬁﬁorﬁil zone(s) are
e vision treatnent device is directed to provide

fogersrvithysertinlled ar eedueset araguns of %herméﬁ%i@yenrﬁ@w iasq/gpdefocus.
pri qfl' yth mﬁelﬁ%f RLGDEn R étef@a%{ 0 ﬁlghbﬁlyl 26ng of the vision
e puprl of

equi val e 0 approxi mately the size
trehtngene ylewpas sjdeeted toptovidelr@opasiful parae;fentrhiezlsietv ivberecbptite vision

prlb%l]tg%qenfegqaa?% éxtﬁc%tae}th N ge?i ts%agtgrgtglqufegglé%{eé&o?@&)pﬁq%gt%% tﬁle size of the
?ﬂ OF Hfl&ye %H(‘i icdled oﬁ’c@ thd 1585&%911 dfPe GRARUb&is {H?@f'efag[yschosen to match

el evi si O book pages, |etter-size pape musi C
thegier ef thetvonall abjgeedf Gaotdasr. Sntjodiiwerltobgfct miag include, but not be

i.nvention, at |east qne Vi S [ zone of th
Lt} t8ncq1?ﬁé%%%%ﬂoasevﬁ TSP EP&%&?@ 1?%9%&28\3@18@ 88181& score, etc.
us efiy lyeﬁ/én%lt&ﬂ cAb8Mehet bf theiRRARGo, LEREG DR ish Fority zone of the
"sweep" of a range of directions of gaze) of choice,

Vlmt@bylenwvmesﬁi cqted torireyidy ponsl, desfelrvisien alenp anidefbnd
(re%{ei,]sgﬁltg ‘asrv&}eleg J ofa I%Elgee 8% (Iilrecltlxns Cfr g%%g) tf%ﬁm% Ige%ebayl t%n g/lsmn

priority zone describes a band that extends partially or entirely across the device along —the

line/band, and the height of the vision priority zone band is at least substantially equivalent to

10
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| i ne/ band, and the height of the vision priority zone

band is at |east substantially equival ent
W@ ompo8ns8 mat el y the size of the pupil of the BYBUS2007/060395

! <t ‘ ™ ¢ ‘

op Bl Aot E AT bUC T hro Vo B noBinihs deyice, and
thevapticalidatgowBlain tiadisioh prioatybiona basdiswhdnipdlfted epthat $n 6dmbination

the eye, the visuyal .i tages belonging to the.
w @@@Ptl%ﬁﬂfgsle BYe, gﬁzVéS%f Braget ﬁ%longlﬁé ARG TaFE(Drohggze along the
lin¥bRd SRbAR \@91/1 géntfcﬁfféﬁ %3 ged%?&f‘zﬁh&fﬂl?; o PHR& opBRAI db8irations and/or

aberrations and defocus. In sti yet anot her

deﬁnbmdinent of the invention, at | east one vision

priqrity zone of the .visjon treatment device is .y
dir db il YEGIGHEY PaROY B! Oﬁégmﬁnwns Pblfastong Viygypriority zone of
th&/ VSl treB@hdh JWHEE BRNTcERE tPPDWIde W08 ustful VBt @M8ar0fisual point
the vision priority zones on the vision treatnent
witsghiycthe pesitidrosfeat 1¢ast @i af dhalwsigh phiotifiezomesnen thcsvigipn treatment

degg%ig r1]§t c&loofPﬁ]tet%ﬁcgggﬂi?ﬁgﬁg{h%:%}arie\ggua gu)l?l lo#tﬁlg d\%/f‘llgﬁp gﬁaq litelsq &n a line joining
th®EYcabithy/nca@ RBuslabideg vaith exdasibn ptiotigashe aaMingain&Rtent & least

approximately the size of the pupil of the eye .
cqpivalcattoagpesimatelydhp ige of e Pepil phdhie gy prajectesi@nterie position of the

f e ihal ' . .
ARl il AR R ok G SOt G ok e G P BrolePvisual objec
of Wheswedreofuet ta neayvisuat bbidet, mipuinciugeait id not lireded © wwidt Statches,
wat ches, per sonal qggi al assistants, nobile phones,
POE9BK il &5s1q1att, SO PEORPRIOK PAFEY COUCESIE PARYTCMUSIGHEQTC, ofc.,

o . . . . o n . .
e S N M NG ) el 36 (RO corgpination
witthihe @pacs daftthe wyes thel visurhgesges Hrowghhtht Wsioni gicoity penecare formed with

Z0 re formed with.controll or .reduced apounts of
cofPRG et AT SHBLH s B PO ORiral B TBEPBATTOT RS | | yer

anotigfill §BLAHER Binb&dintcheof tRY BREh R, afleadt 8RS Vis®IGpriority zone of

vision priority zone of the vision treatnent device is

thelvisionttedtnant deiot Welirgeiod to progidglgood siseful sitsion g wighal points between

B R B L BTSN B0 4Rt s o

wiReEbyt thyRB oo ite zoteSInatRe Pisiodrttdaym @ Aevion déREba Sbd extending
treatnent device describes a band extending fromthe

frogp gheghistancgivasyal pgia oftthe devignatodag/neas visyalknedntod she daviagasnd the

G0 Pl DAV 0 R A BN 0P o
thapyyribodfi thatyd projehed oinethepositien piihe ldevte,tihemay @referably be chosen to

pro*ected onto the position. of the deyjce, but

Y. .
mlethgsisioy tsenioRBsERics nRY A AYCEr oBhg M aFRE: StucH intermediate
ant REETRA 8biEct9Mal e uYd i ale RR) 18RES Bfwihid %va\f\ﬁl%g,ﬁfersonal digital

Such |nter&ed|at and near visual objects may I nclude
asfstantarmolntzt phones, beck pagewrletsdr-siatpehers copputsomahitats,glispddy units,
assi stants, nobile phones, book pages, letter-size
MPAp¥PT > E6nput er nonitors, display units, nusic score,
et C.GiGy ﬁi@ﬂ)ﬂ%goﬁlg! 1299l B clehtt th¥d thhltiPencEb@Adet & may be constructed
~mul tifunctional devices may be constructed invol ving
inadvipi wambowgorsf ofwiiomprigrity gpnesyofAdifersniglonfipyreensihat are
inge R R s 0R b B BRSO & Ghafl IR B0RaIE SRR reatment
zohé,@RbA®Ato reduce or cease the progression of refractive error, provide good central

vision and provide good, useful vision through select vision priority zones.
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zone, in order to reduce or cease the progression of
refractive error, provide good central vision and
w@e@viogkeegyood, useful vision through sel ect viBECDHS2007/060395

P QL HRPN e bl LSRR BB st g

th¢ pi@gpissigh esbyanopdd bhprsiding & thy cps ovidulng td @tdrther eyase the
stimulus.to retard or cease the progressjon of .
PRI BB YRS OP RIS PPHHITARE the @ctihsr Wéi“&l image (Epm; qffzegs visual
o BRI Th S 8 s SPLSRL R DS MO IR A8 R BBt
thamolemsteriohef thorteo posgesuracesafssddiveed with iaptegpeatsar i @osisoned on or

associ atfed with .asti tismis sitioped op .or
PoRBaPEi b 1ot Halt wcoRy P Sfihe b oSl yiion to the cye by
poBitieMinditROc GRafvis@Mithate (todd OfLatiQ vishel c%}(&t BY¥ints when the eye is in the

positioning the central visual inmage (fromon-axis
strgigbtralicad jevdng goegiton ofigere) shthag he imagé Heg tpar to or on the fovea of the
oSl ahead view ng, dl reoti on of idazelso that the i,
y%n%@& SBLUIRSPUY G P BRE PRREOTFBYS A T DY NS ARgesponding
seRbEdrsstions fmaays ft the ey fdi W8icBrhe? lopfi®d] @bst&iodR and/or defocus is

priority zones corresponding to select directions of o
copireliad ayeqused fChEl‘O@Sdé t9 the axpigeed o wreful @(rgﬂiqlbqipng those select directions
of BREfLAt 1 ons and/or defocus is controlled or reduced to

provide to the eye good or useful vision along those

sel edicseardasthéraibgecof ankli adadntages of fesavaiidn atilée fodice apsarent in

and advant ages of the jnvention wil] be further ,
Coaﬁg%rﬁ%% Oﬁt the é@ﬁéﬂ%ﬁe%nét%ﬁet@ﬁe drecTintion ¢ RiRgef gmbodiments, and

in 9R5A 1 BE afiRIAEL Htain%fhcf% ix{g}ﬁe Riveh&gd. ed enmbodi ments, and
in view of the appended alnms defining the invention.
BRI EF DESCRI PTI ON OF THE DRAW NGS The acconpanyi ng

figures illus t WalY, '

enbodi nment s o#kﬁhg 'g'?gégﬁTféve(EﬁTé . %@gﬁ%get her

with the description, explain the objects, advantages

and principles of the invention. In the figures: '

Fi gulrhe agcorepanydiigaiguaen idfisteate espectopof heanvangppand embodiments of the
oy B e long e s et TR i iSRG RabEh Hantages and
princ®ldd,of ithd usédtidi MgtHepuiat e a finite pupil size plays

on the inpact_ of other optical_ aberrations on the

vi sdagure ddge dipgean plan gicgitiea yisjag tgeafragddevise efithe prigr art
deglf ndd t%l rgd&le %&o%‘i%@%gre'sﬁa%y ﬁféréoﬁ&glsofc&fur\;alﬂﬁre BF KO, ﬁ‘lrugtrating the

o I nation t ye and vision treatnent devicte
rokehafivitel pupHisguarpéayk ,onFhgimiacBofi @h@ apat@tabeeatoums vatthy eswdl image
fjeld plot of the i mge surfaces of the eye and a
@@bgﬁon treat ment device nmethod of one enbodi ment of

the H?%lﬁ% ont a FAYERLdPtuE 0B HER ot oF the RELE LGRS o the W art

enbodlr nent of an optical vision treatnent device of
cotrfhenapipr 9éthe cynvurhiismn telaowm gevibe shovgainifogurefl; t he

Zond 8 30 e r ot e b SRRl plihg eve and a
vi§OtrEfmchQeviRINGhOPHF S MRRIReR O HEHREMR invention; Figure 4 is a

profile of an one embodiment of an optical vision treatment device of the present invention

showing the location of the central optical region providing a vision priority zone and the
location from where curvature of field control for reduction of myopia progression

commences,
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commences; Figure 5 is a relative curvature of field
pl ot of an exanple contact |ens for reducing
Wpew@gngxss on of nyopia by controlling the posi®¢DOSNT/060395
peri l. | [ t i RCO r .
Par ARS8 is p Rl b Al ISR Rh Rl Bopract s fop reducing
prégragidncatimpdped batémrvllifg @ pesiton sf geripha@l foedl prahts that incorporates
spheri cal  aberration plot of the exanple contact |ens
a R§fa-pRigs ¥ison NEjogigy eonp Wit ffﬁ@ﬂa%lgin@ﬁp VG BAETHPN he
exarﬁ?gﬁe ®Q0L &Sl GRS sgheﬁeag Wb &ratioR PRWOPEhel REMpIY G REERNs of
profiTe and surface fornms of the exanple contact |ens
Figmewel | as the surface formof the typical cornea and

tear_.l ayer. thi ckness; Figures 8a-c¢ explain the.origi .

of - giitbids B s crerrpr ot evams eaird Gt Sigte $ Showing the
thieREdsE PRI attEMIr &8s fIThE W BreBRamPleieontadt RAs SOWEIRES iheRurface form of

devi ce placed on an eye in its straight-ahead gaze
theliypeet ¢aynca #idgerrda®hs thiplowss:t he vi si on correction

device of ,8A pl.ac on .the sa yes.hbut ~with the €. .

o S SRy E5INGPRah O iR YRR o edeiFoY fison
coftbctidnedediqel ot showi ng the i mage surface of the eye and

vi sion correction device of 8A and 8B in conbi nation

i n riagyeiSans ¢ pisoneofeition) degjsrdlased pn gy eps gk stratghgrahead gaze
dideségn exanpl es of one enbodi ment of the present

invention; Figure 9A is the front-on design | ayout of

a ViEgan 8b skatvsrbetvisi@yeaecatodtvige 6fi8A plaagkoretit sahe @ye but with

vision priority zone band that includes the optical
th?:@f?tléradgiw PILiWRCE9%at nent device; Figure 9B is a

el alibe e W ¥ laiQr el Ehidt Hodin®InclifiGeCxRMRL B ARELE End vision
in Figure 9A along a neridian con alnln% the vision

cotregatnndentcend B4; andi lmecog®magioa in el aionve theufoved wpleeref

fiel | ot of the exanpl devi ce i.n Fi re 9A alo a .
ror R b aiedfiEn B SPhre s Bi nM BE 1 brireql, s Sntion:
10 i pigBROSA R thél @8hObn 8&APhoRlof AW isIBR adhtRAt d&ficd MBwing the
present invention show ng the front-on design | ayout

plastmenieof\s whion pripeit zepn bartbihpciacludes thg ontieal s¢rder of the vision
tre%’fi ortifite‘y- zone band that includes the distance and near
a

ARSIE pl(cﬁ’nts of the vision treatnment device. Figures

11 ATGzsb oW inae¢iheve desdtgR ofXiampdiet sffthepangvedicEntFigire 9A
the present invention; Figure 11Ais the front-on

alonest geridiay sentaigimerthe visiogi tedtregné aeifent  devi ce showi ng
e LBEOTREL s AN B A 08 AL B8
along a meridian containing the vision priority zone.

Figure 10 is another design example of an embodiment of the present invention
showing the front-on design layout of the vision treatment device having a vision priority
zone band that includes the distance and near visual points of the vision treatment device.

Figures 11A-C show another design example of one embodiment of the present
invention;

Figure 11A is the front-on design layout of the vision treatment device showing the

placement of a vision priority zone region that includes the near visual point of the vision

treatment device;
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treatnment device;Figure 1IBis a relative curvature of
field plot of the exanple device in Figure 11 A along a
WOreoo7ds2s8 cont ai ni ng the vision treatnment zonePCRUSINT060395
11C F!lg r@éﬁﬁllga %éfﬁl\’é%}[\gatt& ?)f ?fe d AJI&' oq tl?é &agl%fle &&?ce in Figure 11A
evice in gure
Mamyﬁﬁwmdmgc@hﬁnﬂ@ﬁh@ﬂmmmnﬂﬂnﬁynzomg Fi gures 12A-C
shOM/another desi gn exanp one enbodi nent of th

pr eddgtreil G dhe rf‘éﬁwemu@mﬂge Pﬁ%\ chdpletind the Grppdhdaés iy Figure 11a
rRYOMEri@fin bRRaiirdi RO I{oRHH TR zglRYI ce showing the
: EQECen%ntno Q‘J%éuoﬁ 6}IOYI?$ZZOHG regi on possessi ng

rel dtigues p2/5it shoer povber detign beinmdat enesanabodpoemnitof dfe present
: 2%? vision treatnent device; Figure 12Bis a relative
9% ure of field plot of the exanple device in

Fi guirgguke Ao Aliomg fﬁ)nﬁ%ﬁ ldeli g g@ﬁ‘tt@tl'iﬁ WGioh MRatvhehk @8ice showing the

treatnent zone; and Figure 12Cis a relative curvature
plastmieniedich yibion pgprityrene a@m osdesving aclptivepagitive PpRAT at the near

ridia .Nng the vision priority zone.

Vl%ﬁ?&‘ﬁﬁ% E’rﬁﬁ%\?n%é F—igE I NVENTI ON For the wearers,

SUCIFiggc tIDBS©a e@&bIc daeehtird of Fieldpl@wfehseaapild @Rsce Mﬁlwgure 12A

require good central vision as well as certain select
algygriemerdire eentengedhe yawe, roatmeps aper; tdpenef i ci al and

A0V AREAI99LS; L PR AR e K RLADIG AT BA ALK i e 124

can inpart the re ractive error uci ng
mamywmg@&EManaﬁpﬁ@pheaEquﬁmmpphﬁklon of t he position

of the peripheral imge points as taught by US

7,025, 460, but for which other optical aberrations are

reduced for pfosH 155 DINCRIP RSN fAE BENTIONE: for

the vision priority zones. In adgnsron ﬁgﬁoula ?ﬁe

Vi si on treat nment deV|ces be of the decenterable type

it uId be benef and eous to not o

ContReiieo Sragueh i Bost Aer SeE R B SkRm Sk Whotequire good
cchitdIQaEEh 4RI 8 &Gtairticl REbIhONGirREtioSPaRsu it RbeId teBeneficial and

control or reduce defocus. Figure 1 explalns t he

adventigeons o pevidainmivien rertmpet desiee tioit caf nopaiethe eqftdctisg error-
ns behhqﬂathe current. Bﬁent

re(?ucmgys 1gus thr%ulg %progrleaﬁedrélampu ?n of e posrﬂortl Hgﬁlle perlpheral

1mﬁg@pd)1ﬁtst§ tamgut by dswe@zzmamy@ml fa whﬁshtoﬂ%abpﬂca)l\fabéim’ﬂlohﬁﬁl& reduced
u3|ng the method as taught by US 7, 025,460, so
f01t @%6&%@0 diggctions of grae e ltehﬁﬂgbeoﬂgﬁleg@rleﬁtywnﬁ@ o aéidnwn “should the

Vlsgg'ﬂ &eeﬁ%ﬁ%ﬁt deli cfterec'ae L tdegéﬁlté?ﬁblg t%vou ch? lge%gﬁmapand%%antageous

een desi gne ver a neg ve re I ve curvatur

to @bt (fnle teht{qber rddBcathd 2)&1@4 ﬁﬁﬁlceéﬁf)@“ﬁttlloﬂethfrdiug‘hn therpadelit dtrectt;ons of
ou e or perlph the region of the fovea 25,

ga@f‘ﬁ °é9é°ﬁ@96¥ﬁ%{ 8@3&5 is the region of the retina

50 VFI% etlr& ﬁhﬁhﬁéfat%heﬁk‘ gErtﬂﬁMgtté( RN nirs] HRckr bBical aberrations

criti |on his results”in an | mage surface 30
beh'mud tMcvurtﬁnt hevceti: th Figuce ) an eymgd, Wuhmnyozp@ tendencwms is@ds either

rnyoplc gr &,Q eldfdgéile gp r%?roglg Psltllreg%dqx/ %d fehe 56 usmg fié rneglod as taught by
US 7,025,460, so as to retard or eliminate the progression of myopia in this eye. In this
particular example, the lens 20, has been designed to deliver a negative relative curvature of
field (per US 7,025,460) effective from immediately outside or peripheral to the region of the
fovea 25, of the eye 10 (the “fovea” is the region of the retina 50 with the highest visual

acuity and is used for critical vision). This results in an image surface 30, for which the
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vi sion while sinultaneously placing the periphera
i mge points 60, 70, 80 in front of the periphera
WO 20071082269 t hus reducing or elimnating the stPETIUS07/060395
ceflt?e[l &48 ifla %n?‘m 1sefocﬁ 'o\ﬁeth Ynd SL&1 93 &glbﬁ{l ood.l,%entral focused
el rm atln d de ve ment or progress Iof e
visien ahily emﬁm«anaiuulryq)lmfmg thelpdrlghi@ﬁlhnfagé pbine (fé)xamﬂOelmffront of the
1is own in Figure 2. In ar Ia ive cur

pegpﬁ] l:qe‘aneb?(égws rq%mgr%p]é]ﬁqu@gpgyl BEYSGEPW \t/haetl#J effectively
ht I 200.
ret%ﬂfﬁ?&@elin%naﬁfg’ﬁ?@ﬁ% gesﬁ éﬁxé%(ﬁl%gi @@%es%ﬁa' g! = i ne

emappi ng te st ance
dl stlraelatreaswvgdrearftfetdgippl ferthoexaonple of Elgere 1 is shown in Figure 2.

or war d- backwar rect n_ approxi nat el arallel to ,
In TR GRS e GssieR] et PR Rl B ved PRk Eygate & remapped as
a vl FaP GiRai E K QM 0B, TIRE ﬂeﬁﬁpplﬁg Wstaind tHRQG| ldeantk @l d distance measured

curvature will be seen as a line that is approxi mtely
antea:@meavreor aran thedotvedrd-backeyand dircgioarappraximetalytfaraliet tocthe direction

of %ght;ln 38?1&921‘1&15%%6%0% &%m t@ Ee&]talaeﬁ%gp a%}-)ﬁo};the F44 Gurvature will

beisB&d Ak 151@ the sepbroxadialyeyndaes’ ey Rt ab@ra%&tﬁoxfe@‘{tg #ength. It can
the para-central points) - lies to the |ef

begspetgt'ha'q fer thealesign an therpsamplej (i iamo 2t HlLiserther) imggegpoints 210, 220,
I |
S LR BBl g L6 PR i -

to the 1of{(i.c ad frde bftheattimm ZOOSthﬁmoﬂertﬁfgeCﬁelgeﬂvd ehsive icu®ature of ficld.
havi ng typically only two opti rac
sur fladgown do ten deygnesy thatgigen @ﬁé@% éﬂ@&regwtﬂa@éiym ify9atical design

ofd \Jls%‘ﬁ‘ cdr?ec@iSﬁ‘ RS %de 'hQVlﬁ? 'f%ﬁ&lll%l(bﬂ 09’1@&10% 1091f1y féﬁ%kf#ve dulrfaces — one
cannot sinultaneously afso contradl, or in - particular

frapp suntidczeonediakle surdyzee), ozdienaﬂemsriatiﬁsjgmd(te wohtrdsucetes of field, it
dlstort on and astl tis t he .eff

e
cafpots fri o BB 1 Shia O o 37 PyrTer SRR Penpitt DRt abpions (such
as3b8A, HjbHRA antl Ak @hatRgd)] @Bﬁé)&a%’fﬁié thSe it B @&Hﬁl@ abtf¥¥atism (a type
arate sharp line f00| i nstead of a single sharp
of p@? -axis fhstnagon @lﬁ@p@llqdﬁ‘a{tdmlmgtlgb@tmnﬁ) it o u,cq &0 separate sharp line
i f.fers f

f
fol 1{1stga$%tf4 a smgqel_%harg Bom{ Poarlse | (z\iote {hta{ ff ra%le at1 lon aotblhgue %ﬁ;‘lg{natlsm

i‘sm
difFEre toRS tha\ef refri@ivk agtigré @&tkse dT Kbyfol*m&melatdsa& @h bhgrdtion At creates
of f-axis direction through an optical system The
twpding dpci caysed dydight thevelipg it pooffurisidiiscliomi@raughianioptical system. The
latﬁsﬁ\f&@%s tb (ﬁ{er &g&do(ﬁg)f tt\t\)gtlm?ffcfc?ﬁ‘f ﬁVE%ﬂq?f;ﬁA&IOR rghaqefaf é}? HeWsion of the
roughout t ocunen ess ofherwse in |cat
eyead htogg‘hﬁutshﬂk detimhdnt e as otherwikeindadatddg Ltfstlgmmlgjmmaﬂm:fer to the
. ggerratlon .Jhe pr]® %E of astl mati sm as a
%@&H%‘i‘?& gt abegition) | Freapsrs @.S*égra?ﬂsm & 4oqgpysace of
coﬁ@@l‘ﬁn% @ultvgﬁlré @1} Qélﬂ \5§n Gé%e\éﬁtlﬁ‘fh% r91fat1't7é &lrdatgfaiRid %raphs disclosed in
di scl 0, I's Incororated
U$ 2f0ésp éﬁ@ewlheht 1snnaxonatedr’rafdefeaema tht:rlmﬁs ifmeadp rewerof the present

s Etnof U Hag Dol @b V57 2ot i fociare

shb®R edn%dabe&d 1riof e s8 &hlﬂln’é' fo&dsrh%dfﬂ%%tﬁeraf’[d foPhc@4rdpRhtial line
T he tanq@nt|a l'ine focus. The further apart
f

foguse §életfmh€|r|ap@1 8¢ tver ine fonieargrthagiepter & thh amawipd @stegmatism.
THS r%: ugtnqias rnatIrh eanrde tﬁg {he%) t?cai a&rllia%lo m an?}ﬁ% VlSlO% fh Pthe peripheral
I'ca Fract ons 8 orer vision
vipar dhpd%ﬁbﬁi Yliesmathlpﬁjlhﬁ@tﬁbﬂ AigaturtIHe fi ﬁ&[ﬂh@ﬂéfcﬁé iraplicifly also potentially
curvature of field therefore inplicitly al so
potenti al | ydegrades visual inmage in the periphery -
progressively increasing in magnitude fromthe
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para-central to the far peripheral regions. The inpact
of other optical aberrations is associated with the
weoprisxsyze of the eye. Resuming on Figure 1, PETHSE7/060395
f ( f. e
de %ta?sgﬁg%ah E’%IQ 6‘119 la)é E%lp%%fg' @I%gre}tgg%lg I?CIrr%}s qn% gnﬁﬁ@ ﬁjorn the
pagaceniel weakafirpatipleadhegiosat i on on the | ens 20 rray be
involved in the refr t|on (i.e. focusjn of

lig
f or HSTEPEH A OBIE OPiEGRPHBHIRES Is@pIpCiAt kil ﬁﬁtnuegl 0 of the eye.
t 1
C i nﬂgr;tﬁyﬁggm leggct:aﬁg@fh% SEP fi cfb%of @k eSIF ga)rllﬁggerré‘%%&!lﬁg p?or{ ected entrance
puad Olalf itleyeye hkas aeﬁuhteesnme 1t|c¢ap bk Seanfthathaactegpteatam ort the $erts20 may be

o . of the physical ted by the o ening |i }
inyqTefinhe feRaetion s Ry Rber gkt Br §iors fah 85 PR i Qip visual
opGiBy REFinoRYRY, RBY Lk BREICOPE the 8le Qzﬁféh%@omw@%au&mcl f)h}ﬁl” by the

and the observer - that is seen by the obsérver).
layepensen &,in Iactghhty ity SntrersegiupA of thetctie ag éng ﬁhallmﬁg@fdhe physwal

I th f
ropTer s abs gRensfE Vil PER DG TR E) BTl ah Bivsa et o' g comea
anf raﬁy BeiceoptRal daNES betiich t1R0iris tahe theyhRéeeit -etdataﬁl béeAlBahe observer).
upi 1" is the size and edge outline of thv@pu pi |

Fogs cwirerle dight srvindiagiclan to thheentrahgylddmaghpoip Wmtckpasaﬁyough a
oD ghfad NP 82120 RS M1 b it o0
(tHeOpaAtctERgit@ance pipiNiethe slzte aQ_d I&d@@oaﬁﬁmoﬁ thapupiil plojectalyforward

tr ling o t he _peri pher nt | abel ed
0 @PZ@%@@ £ K ubhisafio P&%ﬂ in g Rﬁﬁalléfélg&r?%tth?ele’ll%?@hm this
re%gn §9%\M@éff ?Eb@ﬂ%ﬁﬁ' f&&lsecpfétthé"fcﬁfehl%gnoﬁg with, the

entral -fireld opti region 90. The overl appi ng of

t heddowaner, omamdalseﬂe@lablm@t 8y sdraotellrigtorteapaithies iraage point labeled

tt t t dif ti | desi f the, | Ot
603ro Doy Rndyen PricAbreian, O8an GEIER aBemerbienphcre! S, but
ov@l%ﬁﬁn%@ﬁhpcﬁé CBAILRbd FRER 2O DOSTHEBLGIARRIMALY two opical

than the retina 50 could i ntroduce sone form of other
regipnd Uandablérmenns dhrrs anpatideptde quaﬂy tlilmlg@abdﬁsmn oeftthfnl@ns 20to

eftS a %h&ggé{%eﬁﬁvg \i/%atr%}e nﬂ%ilﬁ la pld ace gl%%%l?‘rﬁ{ age poOl{l oq more
anfe@ﬂoﬁ@rlth/@ thél Fatimb B0 Roold ihir€dude ts@m§ Ecﬁﬁﬁoﬂd’lﬁerﬂ@hbﬂﬁ@é@dttlons to the

i mge point 70 nore _anteriorly than the retina 50
cemﬁuwzwwau%@ SHrbambimevesirring ef pgpthicedpptical regions 110 and
RCAFLPIR, LR REGLPIETAe LRIELP g BB T B
imbgd peien/ penidesradrly thagthe petimit X) wodd ifteoduedsonad amomgef other

0|n 40. decreases as the field a gIe of the
OPHE}liapRrEstigns é’eBB]ileﬁf‘ imagr BRigkat Q0 e. progressively

for 19RrnRREF 8t oVcIBIST Blﬁicm %gﬁ)@is oz @ens @@)betva_&ﬁrp% }d%érﬁl 19%ge points

a peripheral | mge pol which the field angl
anfl sheseefrakcineuge pyink 40 decredsas ag tlhe rﬁeld| agheoofehd paifbeml image pomt

B e O R
pefigRdrh@hra gé gbit PPbERhich ekt 981d ARgle THUFHAEHYF RroMiBR tflé}@ is no
entrance pupil at the two field angles (fo

Fojecte
efgeﬁn‘tq@tlcalrmzeﬁep ppiiessapcifted p@r)phwlrfwdd ontioal gggion 120 on the lens 20
w1’?h m f It%a;i‘qle 0 I:%:)cral e 10%%6)3;’%1; : g&éunov%hetnoth Sroz ecgerda n%r%ncae pupil at the

VI sua |rec 1 on m he para=c
two ﬁeld angles (for central and peripheral field) do not overlap 51gn1ﬁcantly.
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to the far peripheral region of a lens, the control of
curvature of field for those sel ect visual
wa@lzeogo8126(s) will need to be noderated or renPWBEUS2007/060395
Thi
Vi SiFaOF [ﬂ%{ % (%u%ﬁﬁlenogté% ﬁ% légé%gﬁl I(agatt gé:lgét Vis %%f (? If%%tl8ﬂa} %Srn the para-central
to dfe fhhper!:p.héfaﬁ fﬁgloﬂM&fﬂbnsQ tthe cBlﬂebBéﬁHuevatm &f ﬁﬁhlotﬁt ﬂ‘B@é saddct visual

present |nvent| Sl ates to a nmethod to

duieﬁft%@ ilfiged i bompderas GRIGBAVERr SRISPHGbS frne W18t optical
re?Bﬁ’sr &p{h'e Qfﬁs%afﬁéa@rhéﬁ%%egféévqthﬁr ? 1%facﬂ fo‘ﬂng a%ras@ %f {h%t&ﬁﬁ@ﬂlt invention.
ocusing, suitable for retard Rg or elimnating nyopia
pr og’lﬂﬁﬁm@nm(a engbodithentwif shagreteneatvaminin zlnm)to aatethdue to begin

fiel le for which there i
int e B G B8 PO oS etk dnp@sg pl fetd o
pe%ﬁ&altﬂasus@@gﬂ %ﬁl@dblé ¥ lre%arhlﬂgl &Ieﬁmﬂdﬂn ﬂ@waslsmg&@gm Bfethe vision

f1el dangl e be cal he "starting design
trepinednd zerey &' the toW@strr@gphftrahﬁeléfaﬁglctfomhucb ltheetr¢ weeno significant overlap

field. Iust [
of i RIS sRlewicemuPueRulhe G REL Por; M ToPsy b fiela-
anflcguilieZallb@thet bartRicl dsiph fRId-SMmN”. KheGodultadl cffcet &t tolfive
curvature of field (which therefore will remain inits
curagg ehfipldrinillusgatad o Fignee Jrely cebhiegain the relateg quryasusgrof field
. | I
i Ay B SR a0 i Qe LTSRS LATROL B ol (MAfen
thaxfonpivill eilan asitaTeoiveational stéte; dndemaympgeecgativd, @Oﬁtlve or neutral
wtlntq@s relonllesclosetoor on the.ret.j [

na) i

aceHENgaP 4l éﬁ?ﬁl% reﬂ}“é?fﬂ@lt% fos thedgayp ek iguser . fdp ilbﬁeiﬂﬁ@i by way of

exh ROnRPAHeudi0 | L &8e Qﬁhgtel'éﬁrﬂi%dvﬂﬂn%lgg}e 1 llé_tdlc)/s% to or on the
vature of field control (provided gt e vislion

rettnrae)at themprazamepl figdds (for wmn@r pthphdtdtlmaga: pgndel] lgas on the

rel LA e B e okl e o B Yoy v zono) i

intedtucad e@h O Uhiting 'déﬁ?@b&ﬂﬂle?éﬁ %nﬁj%er St 800 Qfhidh®rresponds to the
starting design fie angl e no Tonger overl aps
stagfiuw]dersngvaﬁﬂlwng\lﬁ tfor whieh tlémrmapted ceirancoprpit size ploge die direction of
er | t.h

the startlng%gm‘gg %ﬁer aﬂgl[m noa 0 ger onﬁﬁarl%szsbgnéf;lceanﬁgc iy the Qéhtral-field optical

re@ioRS AdMtdagd byinBmée pbﬂpﬁdrﬂﬁb tief stdrkifg HedigmgeriOral émage point 320
renove stinmulus for eé | grom h for those
AR

argchisethstatiadly @npos g ffthe feéing 390 tparemope sigppks fgr cye-growth
e lens 400 as illustrated
fof ﬁgi@%éinpg&f%%ﬁ%gtgﬁiﬁf %\?eet%llat o the introduction of
appriopsrimatod tireadcaigh weiticiteswat tortee tins D@ bdlillustratbe indéigingrt, this

begi nni ng atqﬁauggétf nce 410 J%Steg%tézgﬁgee%épq?@gg@e design beginning

tragglates &9 e jigdr PPFRiase
at QB&E&Q%E Eﬁ’(‘} sYoltlife ﬁiezc%nﬁ’ﬁl fd1g o?ﬁ BNHER Ce@least
pupil). hin the central -field optl caI regl 420,

app@lxanattvky theisizaolthe podj e¢t¢<b¢mraope pan])p Néittah tlfecxteutraln@eld optical

refii 490 b Bty SRRt tel e deoPRea] By iTatis BofuPyifiaty

apﬁﬁ&i Ereth ?'I aszQhﬁ)gJihle GtkoduB@bPHF StRE dphieilaher fidi8PmaReRhal-ficld
zone of inproved visual performance useful for

omtefslrreglgn mtheeaieﬁerreprgmtﬁ azosic of Ippronehviskdl performeancThpeful for
Wea?erg o re 11?1! 088 VlS?OIl w1tﬁ1gltﬁ€ zg'rgeo ”f § r&f %{ %elrde tlga‘j é]lén 420

onhe V ston prrorirty zone. out
th&efdkd ﬁ’Jprdsé)ﬁts 6@&¢ form of a vision priority zone. Whlle out51de the central optical

region 420, beyond the starting design peripheral point 410, control of relative curvature of
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regi on 420, beyond the starting design periphera
poi nt 410, control of relative curvature offield or
weenrjsessl focusing is incorporated (by the vPGI/U82007/060395
| .
ﬁe@\ﬁ[ ?ﬁe‘g@ﬂgraf‘ gogﬁ%lﬁg’ gsrlﬁée rf)&ﬂ%‘hegﬁg% ﬁl%tvzh%ggﬁ reelr}:uﬂlleﬁgzo g r4§9 of W& device
400Y. eI-ng;bQiMﬂ'g W&Iv{/lﬁ balreducings ori dhﬂ'rr[lﬂaimgl thgstatalut farrgt-gedvr@rwhile also

opti cal rratlo s to.the central-field tjcal,. .
not E’é‘iOSH“H%é iHeral othceapiéat rRerragpnTio;t @%%tragﬁgﬂdeapéléal region used
mdk %’é’%}ﬁ%ﬂ?@@cr ¥atdisthaeviddmh I%IOOS' tion of this

cent ield optical region is determ ned by a nunber
of plranetteizs antadsitioe birdéscentrel-fidd lognctal vegist mtdeteuhlned by a

the e the r fra r.of the_.|lens, the ver
Gt S o e G RS ah PO 1AL EHES B rpwer of the
lerdshfheSieABx éﬁﬂm@éj?% QiktaREd ﬁbﬂﬂQh@fenﬁ RAneBy &) ane ehddiRl dndfdge or

t he eye. or oEtlna desi gn, the above
ouﬁamawfélneemragbmpuml Wfdheeeabitius et optonal dm:elugm haabove parameters

shifie b S PR Y ing SR Db Bl St U B R Sl

pro@iRdoh 6f IchfiBSe RREFIBIE EFSHul BioAl AvcyeahaybaMdic 8 tBose parameters to
typical’ di stance central-field optical region size.

ariiye éstrw@raatﬂ@ “ppicald distrce pentiak figlkontisgureien sizsr t he
cent t
ont rl{a gr’]ﬂcogfd ‘t% ﬁht&f){h f]h I{Sot? gér e&? etfsl? 8611?{&19—!{“ ?@ dg?@?l%%&ﬁ Gnd the
préjasteond t(let elﬁranzepw@lbmhmitamﬁlk desagm ﬁajal angle tb $1a®en]h(y (i.e. zero amount
necessary for there to be no S|gn1f%pant overl ap.

off overlap. &b eplgmeeessry i Wetegfﬁt? B NEPIITAR @ lat DG to the existence

of R $e11KNeWRy bR &'ﬁﬁ?%ﬁ KnBwHit§ B crQRh ’vﬁﬁal Afp'tl_gﬁthlgﬁ?ﬁé?s passing nearer
passi ng nearer e of the pupil contribute

theédgeatl |thﬁe1pqpllfca>ntri®$sseff®tlwig fam lsssab themagml irhege tharghght rays passing

ra assi ng, near. he cent the pupil. .
ne g&egﬂegﬁr 8g1ih|e )Pupll mqlg&;gal &t rﬁ}%sgﬁltcﬁ P&%}gthmﬁlﬁ]é the pupil near
itsRIBE byvdk@aricdsbSvigtl §igRYIQK ehdvibi @S S6exvihaN ALhtSh G tRht ﬂa@s through the
the visual cortex than Iight rays that pass throu
pumi @e@mm denteaal hist Wucespest by ngmgammsSI@thlmhbbre pmrghmear its edge is

BT8R S SEGF FpfEle come o

thé ﬁ)ﬁﬁl PE&SOE, b Bfal @ﬁohﬁ%f%&@ﬂﬁﬁoﬂlﬁe E&iﬁrap-lﬂilél(ﬂ optical region at the
efore, a small_ anpount of oqverlap of the

ceplad tapd thor prejegtiostaf dha critwgropunak atﬁhﬁét@@ﬁg dagigmfeldrapgle, which

(g{a (gjlalg(?]\;f ]pﬁfé‘ﬁ og‘ﬂg érF%lo%‘%or tﬁﬁ %%e"({:’fgh 11 foglj%rsﬂh?&g#%d which
coglribae ihsighifiearatige thd vikine ipagd dantbe apma‘tﬂehm@ugly tanlel wearer and

whi ch, contri but flcantly to.the visual imag
alyoferigi ¢ %@cw&pﬁeﬁe ﬁgragf qeysing (pHEC Wisigndreanent 2pag © 0 begin nearer

thP & lorHe £ rﬂ{e%ﬂg OIQBWHE%' PHELB arb PGHUBE VBidrYeatint zone

vi si on treatnent begin nearer the center of
conh@uhmmgnhbhEmemyﬁpn@dwﬂ@mgwamgmeaﬂﬁﬂmmrea of the

visi.on treatnent, zone confrib tin o.the stinu]us.for .

o oBha b Pt abls SE S aE BRhe D Bt Bk i bptical
regeﬁﬁlahnﬁé@aﬁs@oh@mg &@uppisxﬁfa&elﬁtﬂeeyr@@éte@ ehtkdmRb plipiebethe eye as

opt|cal i on than that corresponding
desgsphed )@b@f@t he waéerpnfb] rsavisiget visine éormlpligler Beldtoigicayever which
thef ﬁre e 8? gtggr ?Hqgc\éfgﬁbe av?rleswc%gg e?t'? d%‘illiJ elglba? grgg e un%ccfeptably —

i.e04 h@foncmtdrﬁyakor&b Hxafipl QS whes $ar@@tv1ﬁ@1gpﬁ@ietytzbﬁesvms>ubé required

I mage unacceEtabI -
1nclude wearers working on monitors (e.g. computer screens, radar display units), musicians
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I.e. avision priority zone. Exanples of when |arger
vision priority zones may be required include wearers
WawniisgeHn nonitors (e.g. conputer screens, rBEBDS2007/060395
- u | rti.s
re%dg?%%c%ﬁegs %lﬁlgtgg og Sayels, g% it&gs 8’1‘5?12 ?t&grﬁo ds Etg For each of these
apphc:atloﬁg rtheqbiraf smh@ﬁtﬁe apfuni Iﬁfmltpt‘me (tds*[eespelming ackhs dzered para-
Vi Si on prlorLt¥ one corresp ndi ng.to. the

Ceafé%l @bowaqabreemqné gaype raley! atP gy @ﬂn% ringdhg %irgg)wmetry of

th%&%lﬁ?ﬂc%yf eecﬂm@(l (fégfb%' A8 Lhitshck Iﬁggltl 5129 O[HQ %H{lﬂfg @fstance and the
the vertex ce of the optical VI C€,

sizertf tleneerkpupiate (s:lgz &JS Ldter pagokdirg coinpmtalnmeearsdzet temvas gee, ctc) as

f th rk s e g. US Letter page size,
‘mgﬁﬁﬁﬂgéngFFéE @PE@'aganvas size, etc) as understood
by RS ahs kiattliRdekign bpcAkdgion! Mus detift aSad-tétl ORBRInGiority

optical region, that defines a para-central vision
zope.ibsyond/whish @uer‘@hy@nﬂﬁ%ﬁ icolral yowamanees, ofay foic@pprogupgtelglequal to or

TR T SR PR BRI BBE o¥e FEUGRlng © BF ol Ri%Eheh ofghe

wdagert he vi sual needs of the wearer. V%lle the | ens
provided in the exanple illustrated b gures 1 to 4

i s iWhide therensamayidebindhe examplp ébﬁﬁ@qeé)éy @#@req } toshigap @ form
an?lﬁg?&etﬂe oéﬂié&% I?elrt%, 1? ésh%gll{d rrlhqxé PF%&G&F{G C)Jaﬁgar t? tl{ogg F}lgpgd in the art
thaphd foatgotieyvis @elsﬂarlwippdcabge tmutthemiptlbal riict ek inoluddigttac hot limited to

| enses, corne |n | ays and on-| ays, erior chanbe
COPRlERsCafYTIG maazs%%n h-fagnaiicrior 9h41%beaﬁ@éesaaa&|lmé%reméar lenses. It

is 5190 1 1cg§l%'t8 fheacfégl raﬁfi ?{dfﬂﬁhﬁ%ff c&fﬂﬁzﬂesﬁ{faééé i ﬂf@@[ﬁlehﬁ such as
treatments such orefractive keratectony (P
phbseracitine keltatmctoanfa(tPtBﬂi)L kegiis-siti ASkhiOmikmelis 6L ASIK) and other refractive

tive surgical treatnments, etc. It also wll be

refrac
Suﬁﬂﬁ%ﬁ'%ﬁ?P »®fear to those skilled in the art, given

the Iﬁa@(\/%ll{j B8 fhinBdikRYy AbarltBehosd §1€1ﬁ&1 inl tAY 8} gl%’n thk ré@@ve

the central optical region may be 'left al one’ (i.
degiintiah foff € corrend inkientiony ékethi genteal pptaeal ragiasf may be deft alone” (i.c.
unmor&tf%% c)r witho Bp retlattl%g %Plt'vla? ha Iof 8 8 81%|r §1§t nad{detlonaf opshcal design

e I ncorpora IS reg

featﬁ\fek Uiy 1@601?&%@% thedrebn shhl@asaﬁhe icdsi NG @krettieh RY ehe
in the centr stralﬁht ahead view ng direction.

abexratins gl dicaveimthercsniraly Sé@l%hé1aa@4dn‘gewwgt%r@cf¢@ht@tépr additional
feﬁﬁ}ek 9é1]<1t11{§et? tfgé;cs : el @ﬂﬁ&ﬁf @%Bnaa?éjpdgss N BRGOIE %gﬁllb 8H§1R{é§)to the

gner given thrs osure. ven
opabai\demgﬁﬁrlmnrthismmsutd shoul d now be clear to | ens

desi gner ecific desig y he achi eved usi ng
| enye} ﬁ‘ PEL 1gueeth hedhoiininowd iy 4 1q kg fganees how
sp&dific d&lﬁ’ %ﬁz{g bYehR¥d ngg hdny %15§1§111 {egﬂnlggés%ﬁ%nﬁo $RWBKilled in the

the relative curvature o pl ot a contact |ens
artd dsovgmed hyowetyr(a“atluﬂratiﬁn Oﬁgllmgﬁcsybews the rehiise combtact oﬂ feahd plot of a

design, ,asti natl been_ si n L reduce
cof e SREGT LT B Bri BPPE chond” BioGERg lohs HETEE SRgpatiom has
bebm @igﬁﬁ‘@éﬁt&}l ﬂeﬁu&fd Wwillen t0iibA Brib @& zore 91 @B seen by the
associ at e astigmatismw thin this zone.
proximity of the two hne foci 520 and 530 associated with astigmatism within this zone.
Beyond the vision priority zone 510, the vision treatment zone 540 begins and employs the
control of curvature of field to reduce the progression of myopia as can be seen by the

positioning of the more anterior 520 of the two line foci 520 and 530 of astigmatism to be
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Beyond the vision priority zone 510, the vision
treatnment zone 540 begi ns and enpl oys the control of
weenovasuse of field to reduce the progressi on BET/HHIPT/@60395

o) e i td oni t [
3 i BRoPR B Rl 1L gRSE AR FrlCesRE SRR bt of
asti@mitisen andadrbeGeert By the8epaitioneof thdiveo Eimfocio320adnd 530 in the vision
curvature_jntroduces the secondary effect of

tregapgng AR 246 ég cangalsole sean HlaB§,p ﬁéal. ﬁ%?téﬁni has bgen pragtically
ell%ﬁ%}té(} {?ﬁhg Qﬁtraiﬁgldadb%céﬁg%lhﬁ (1‘541 gxﬁfﬁﬁéih%@&%@ﬁ(g??tgﬁﬂﬁgg)) while

can al so be 'seen at spherical abe
beperehthp cantal- dmld gptehi miivat ethtiva ctihvetuceof fidl (ifd. édabs of peripheral

optical ,region (i..e. within the vision priprity zone :
ro oy i 2Byt e ot QU Be P T e fion of myopia

rel glip e 6GHbWatHN18nAfudida®bhetital@berkr8fohso Phis RERth@NEIsAithin the

focal "points) has been mani pul ated to produce a '
pugtliarutegeont being tanch lash éhaprl@g meserngarsof i.arylpsirigal dbegatian Igs been

sho the. | | tudi.nal herical aberration.of this
T b Fion GO R St F el AP dBT Btk Bufting! Blrduce
si%'n@ﬁé‘anf haditidA0 sphRABATRbEf Sion tb s eyRRAEFidudd affRidth@éyeXcellent
has been practically elimnated fromthis lens. This
ceptgioacxiy wpion vhile pespareyidife 2 tragtent gffegf dorcieducing progression of
Inﬁ%g@ificant addi tional spherical aberration to the eye

and woul d afford the eye excellent central on-axis

Vi si@e pissibe spbdfic desiyn off th exainpadoment lcas fsaadbwh on Figure 7 and
reduci ng progressi,;on of opi.a. One possible specific )
miyds Gcdeduaing B ROE%&%@I oo ¥iRg cicptsmf Gur &2 x 107,
cs £-aRd [RY cbe 1des @Q-BR@_O—L (450 19 Qﬂ,rbg“z-?.@ 4810 PR 4BRIBL @ a basic conic

equation wth coefficients of C=8.2 x 10 4 , C =
seetfon8wvith dntidl 1ad®B (o) &f & 7%2 i@n 8nd a @hicc@btadt rf 00774 for B8 front

= 3.9 x 10.5 ,..in dition to basi,g coni ¢ section
sugpgndaiom e Wah sl g Gat RaPang Adagit constant of 0.16
fof@BBhan$urfilbe with 74 nfrthicREesk PO 2 Sbth ! MR R8d itav&AMbE understood
section with central radius (r0) of 8.28 mmand a
bydbericskilsdsn kms defign thatihehbeve dnd danbvklcstiotiscebowtkarhesamay be
w08 bl AR APl RSBl ppor i o
spREHBaEs1ide £ qoni¥ 3b@idhs, BplinGaBeAts CRdRRr FRithds, ZehileMRUynomials,
by usiqﬁ ot her lens design definitions and paraneters
sagiffal hpighi desstiptarpradipgpy aeple R-gpmardesaipters prddisect leadninstables of
f v ' [ . ' t hesi s, Zernike
suf B BN Bt R o) B b GO Ba B "7 31 e by
angl&he(pRntipdt &) doti@sd by gtedbsegaing mkdthed for tiaodesign dfabligen treatment
of surface points, eith%r indi%idualéy or_in various
¥R OHS e PHRETBFIORAT FROPHs Dt hife dlsp ynqoRrorates a para-central
vidiof ﬁ%'t?%oﬂ@ti@&g_eﬂd%ﬂ it bR fHBSW@B sOfticAs Yd SdrRshsth@MoWBREs method of
device for reducing the progresSsion of nyopia, but
dewiigh aimydicased frcpppde atses @iqudy aerss of Vatiousiconbgurptiémprdant wsion

zone, .is extended in th ol | owi n tions to .. .
<R SR G oL RSt sat G g s o shines the
proEeWiH MR ANAERF §dcHorQBRZcRlverPmbRUDphisticated approaches to
configurations on vision treatnment devices that enploy
degigns plovision treameat davecesfwhiiche Mdnile slightbisduaing icicapanse ef control of
cu ha?urg bP gél%‘c(lsf!c.(%ﬂe \Qifsion ﬁeﬁ% ent Z(?nel & Ieegi]olng ro]ﬁ the devices, retains a
successi vel'y 'nor e sophi sti cat ed approacnes 1o
majority of curvature of field control suitable for the reduction or elimination of myopia-

inducing stimuli (per US 7,025,460) but in addition, reduces the poor visual performance,
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desi gns of vision treatnent devices which, while
slightly reducing the expanse of control of curvature
W@Roof7jogd268 (i . e. the vision treatnent zone) i n BONES2007/060395
k£ t
es PGS Rk e AR Rl AP oBjolP B Bhuggf byt of
fiold, tedrety pratidary thé ban/afp bfipeutivdking asdriaii dies(redawlsids prlorlty zones for
7,025,460) but in additjon, reduces the poor visua
theyWearar e odgselbe Botlipds Ang devigrech His AUFet ipvgnfigh are not only
fﬂ%@ﬁ [ PRGE Qinh & Vt'hél?l E8mBRA O BlhePEpRHUI MM SnsoB t al
© T %1]§%§ prOV|d|ng t e beﬁe fit oe d%od V|S|5n at Hhalse
effeem‘teamnedimmgrcafcbhmmatmg the viewdl impaa o€ perﬁpﬂrera:l lefoseapresent in

I n ticul ar, the hods..and devi ce this current
R e R LR TR g A

el i niaakflitGict BE éﬂp?l@?d'l déf@@@scxilllpﬁov@B@@ 18R&d. CAY described above, by

aberrati ons, ? al so effective in reducing or
copirpliing aturvn@lr@ h%ﬁ@ldwanammﬁ@tm th¢ p@semrp@fethaper@léﬁmi ygage points to
tﬁp{es ent i.n d bl.e devi ces

ALy PRIR, Yl.?]lan rS?%P{J Qices Canl INCHT un?%glre?bl%? Pty}gli,]%pglcglr aberrations in off-

ax@&ﬁte@h@fs&hatct@ﬁ QWSS hifedd QWidiEin @R difNSds vilGal diaseddrRe T his cffect
above, by controlling curvature of field, or

inflegaicpubaih Pereren élswsq%‘ﬁeé%orérreattmntﬁ@mshé%meﬁhﬁab‘g@ ¢. those that

| \/,
oLy R ISP (B0 SERERL TR Gl comac
lerthics;, éntid- Omﬂaﬂlbﬁﬁes ccameaumelaﬁedmi @i faeg tanserisr cianibrr tedheseand corneal

ff-axis. visu directions. This effect influences
re@%ﬁtwe Sigiet @aﬁw#%).a@ﬂveéloarsrd@ew@ﬁble Wé%qwqecawrre@@emﬁvwes and

mdBS Qs tﬁbsee%hotsp géﬁtl&héﬂd S5 TR tRdn cﬁlu?%e MBS th %Ee(ﬂrééﬂgn of gaze
co-axial wt eye during use such as conventi onal

of tlontyacsuch en sresslatingt qoataotlehsws ahémpesicleclonseelal i n- | ays
and .on I ol ch er |enses an

e 1 RaadBUR nP e of Nt ot Sl e B0y § SERS! aregipheral focal

po‘{ﬂt%bﬁﬁoﬁ‘so CAERITuORYctVigah BB sctem FFRaxidREuiRtiRedsnss tHt of
t hose whose $03|t|on and orientation change according
t

petlghqrh]edeﬂ(pqugc h@rq:ffgf:t igHuences pqlm@nlery@cem@r@hlea@smn correction/treatment
transl ctagle.l enses
deglgas e tﬂgn ot 1esre ep {(%nli s%rafaerd (ﬂFo(%shECi V&ilﬁlg o1 ﬁle)exarnple ofa

spEdtsidl@teus, avlsibh fsicak Aypest déeéﬂteﬁbﬁé ahsidrogartecion méwce
positions, can influence vision adversely in off-axis

vi sUdIe sapqtede [cans suicd foathe sontpd of prraptre Qfdidés it trigcgted some
AN I
S8 Tlrd ISP RS SEC SRS B Sh Oyl crvacs
of |ffeld ¢ofl aspiectatie dena sirfiygd bt andshord reéifacting:. diowdver,exa @mpertgafof ehe

cle lens, which is one type of decenterable .
SPRRag o CEeTETRE R Bt S Beceaiarey whiom omgefianadevices) i

thdtQt dJ8 n6ORIaf] alfned WY 86 %ﬁﬁl)%ltﬂ fh% hide- 0§§1g']|1¥ of the LOC AL use. As
sone di stance fromthe pupil” of the eye hi s dlstance
therdikension loé gaesifgine weatcicdntgsl (bpfotating/las uy e tofixhicdd diftfrent parts of

ens s re, effective. wever,
iR sB b 5 welTE peda e ER B e hnnsis (SRR e contea
onLasqg 1561{1%) B @@a@&lh |4RC eNbMEARbRIs Vihe b?@ 10®RE fh@&lghQﬂfferent optical
devi ces is that it does not rerral n gne .
podrds aix b apectasie lang drpehding onfits girgéftonaif cape eye d ur | ng
l('lg; Vrvo a% specgaﬁfe Weareor% ofok% rtalgfh% ‘éhe&dwse rnz?] tth hc? 13 ?r?ce o(%he most

frdqusntii ﬁid)@{ed\/\@iulaﬂdlrecﬁaﬁﬁ cdhecywaslodking throokh Wyat rhﬁyﬂstgﬁbtlmes be

different points (other than the central o .
called the “distance visual point”. Typically, the distance visual point is positioned at the
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on-axi s point) on the spectacle lens. In other words,

the eye | ooks through different optical points on a
wap@ensebe | ens depending on its dlrectipn of PERES2007/060395

Cc r - :
orfUT-AGERSRL A EAVERES 51d AR 51 AN 0A8 e
rezdjuii@ bbthosyes tedded peiyieddsnwadk indednvegegie. \pbﬁtt sh‘@yly closer towards
met i me be call ed .the "djstance visua

the issetign (of thenoge)q e ﬂamléu%}.déraatvorb §RGH YR dS ';98%%“&“&%811 gpoint
pobitieARE fe%{vefé/q%%r arldGReerakall gc(f‘e a%bvardR A tose Pthat R distance visual

spect acl e However, he wearer 1S reading,
pobt thxﬁmtnsasminettmqswamd o Wnewa rvdmakapuintﬁo e agleulﬁtl byewhlch the near

) nt. slightly cl oser . towar t irecti.on. of
vifiaL &5inis 1ok miar@ et RS Thah e QG L P igh s on the
anhdFR& e AurB9bMthe RRGHH (@% 8hk fn@ér% ;pﬂﬁlmy disRWEY: vaHich RBkEdistance
nasally (i.e. towards the nose) than the di'stance

begvesnadhe gayitars of rhhupgqu of the tive egemetht madingalistatet(he thvdigtance from

th%reaﬁltngl a??rbad\élflrf%cre% FEDelJyﬁji%%qy ﬁh)e/ Vﬁlﬁ%cégka?%e L tﬁ%als%nce from the

spEitadl @GS to/ihg légé) a@@larﬁuntb%p eNstaciphrih@cdniadt @i wall known to those
features of t wearer (e.g. the inter-pupillary

skiicd im Heedesignjapd disgensig ofispedrdeBeasween t he centers of

t he t

t he AR dtios; RE kEXARY ari i, BERARY (ALSIBARE b afone o
hoelyenjtaldin (tlgetovebictiefor dﬂaﬁﬁic&ﬂﬁ&ﬁe éﬂosﬁstreéhﬁ acju&ttﬁm;t elrfthBraase, cach

t he ctacle lens to the eye nd a nunber ot
eyp a}a_aﬁ?é?%?lgng platny f @ npgber Rﬁzﬂm fﬁeng wo%léory@maﬁ) Lae V\q“%@ay pass
thlgﬁgﬂég{é cﬂﬁ%e@'v?ﬁ%f‘ﬁdlﬂt%f%e @&%&1@%& | enses. At other

for exanple when driving, the wearer may need
t o sidercoainomglity ¢fahé zlmrve abeﬂarlnms(thatg’vhemdh@muﬂ obyect of interest to

traffic.in the.cr a ction). [ .
et 840 A gE e e oo i e T S geised to view
thid@ERh HoinY b §ioﬁh o tO§eéable dnsWHIEh is\Mak B RBYalRASis point of the

through the distance visual point of the spectacle

speaspde enhelf@mﬂméarudmgectmn Qﬂg@zetﬁmusmén@qum@ bywsthe !’fmarer and the
VlSVi\@n mn tillé;,]t dlreﬁtsloor% %feg {eeCtdsq? P% (ﬁ({ (‘J’ o t e cta%e S JGRL gerar Vlsual point, the

directio wear er

w@y@ rhy §H 4 @6ii@d wodkaet lf@\qluétﬂry%dt@@mg tcpfaaﬂ) Y re5@E{sP bn qfe lens
t he spectacle | ens which is not the central on-axis

asmwﬁft with theecridigalcdispstien(peafaze may b sprsidqiechio by 4 weiop rority zone
of e 9azE. 1s frequently required by the wearer and the

V|S|on |n that direction of gaze needs to be good

(e. gWhema telne iscdesgned ta dvatrokde cutvataé oPheld(i.c. tchﬁtr(v]/&mf positions of

may . be clerical rker. frequently needing to.re
th h%rlp?@@%?aﬂ%@)p%wsktﬁgrqdéﬁgg QB PPN 1A H i %tlafslly more
poditiv € &f LePAbB)e ﬁgweg AL FoiIRYi. D of V\%’%h@ﬁg &8l airfrdf vRuYi cﬁfe@f‘ons of

priority zone of the wearer. l'ens Is designed
gar@ avatiraph its hpticd cendtruVghibs this @fadt ¢écuss. in@ghteeglimergonal manner —

posi tions of er i r al nt s r red
LR e o on RATC Pl a8 SpBRAT nepapre I, e
coR&pit hiaV%e'aBecﬁﬁfe‘l@ﬁﬁﬂsH@cecﬂ) Q%f‘@éns?derzﬁﬁinﬂh $wbldifBensions as shown in

correspondi erent visual directions of gaze)

fﬁ@%hy8$ﬁ@ﬁvghgcoptlcal center. Wile this effect occurs
in 6intlihgu?g 8g|, IF ch’el Q)%E}ookqﬁg Hehe straight-ahead gaze is fitted with a spectacle

lens 810. In this direction of gaze, the eye 805 is looking through the optical center 815 and

its surrounding region 816, which is also the distance visual point of the spectacle lens 8§10.
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I.e. proceeding away fromthe optical center along any
chosen neridian on the |lens, the concept may be

waedegusxe8 y i |l ustrated by consideration in  PCT/US2007/060395
BB APEATGRE o s GRNL L TLURESpAAADEALEN B o dovmvar

gag@@eeg ifsr deadihg)d Indtiik dﬁeﬁmﬁ@f @ﬁieﬁ tHesoys 881Gk ndvﬂ ldoRing through a more
ection of gaze, the eye 805 is Iookln t hr ough t he
peaﬁﬁqrelaﬂpﬂe@lrﬁ% 889mnd iy S?I?@J@H]'grréélﬁal rg OP &4 Bicigdlg lons 810.
whi &y, des 1115’tjh§scba§>é1 el %Et@&@ ‘f‘en\é'SslUﬂLls ﬁé@:‘n ngflecf 1!8%ncorporate control of
spectacle [ens 810.Fn Figure 8 eye 8
cufvatitre df fieldhits pmwaanrﬁlesqmalghaah@dl deresti@l@hrosgnthw apnceel center 815) is

m RS R PES S5 ol R PO kP Sh ST R Rl cye sos
thQEky ﬂ'&%fd?fﬁlg Qi c‘éﬁﬂralp&h Bkis §ZGbrARRILd Situfbidoas) ditdibwer in the

redgion 821 on the spectacle |lens 810. Since, in this
peripkary (¢-hethyypyeh paplerdlonscd poi §§0b‘é@ddd@9g@5ﬂe@g tway frorn the
peont r urvat.ure
onbif RRBRLE S ERI Reneflindl pESLE R e taglh st GpfR Ofical conter.
THERLBEWS 45) cuﬁaﬂﬁ%‘éﬂﬁﬂl@b%@ it Pighted(® InlTglire®a@, apah@irepresenting
850 on to the fovea 825 on he retina 826 of the eye

thgrhtvaeresirppoisdisds of &m&ta@l@d@ms@ﬁ 10 ig ghogy. sFigpig &Shalso shows the

« t Il r

f e osgaélallemeg?lg %Eer aﬁlléﬁ 8t2|500§|t1|? ég% 805%58)'}8‘[8,?6% f*raﬁh %é{glgt ah¥ad gaze to a

dopmegrdegsicn gha;v@yexfe rdesnribbempmusaﬂf alt dxmaebnﬁh&, thbépea€in Figures 8A

I ncreasjingly posjtive relative to he power at the

thrgyeh §§ giraightrghgad,and ﬁé%ﬁorﬁﬂa V‘@%\’I})’Yaéd 8?%5 &y gdopt as the

ey@ ls03% rdtﬁ‘tef H&Hﬁ\@alﬁg Tfn@ fé):\l’&ljéﬁle&cé%ais ErdEd LRIt @l%e&tn{e? 9f rotation
he relative curvature of field 830 of spectacle Iens

848b® thescyshetiach athtnghs s 8@ afisnl whowhysihgidaly ead vaphdroai cye to

835 of the f 25 of the 05 as it rotates from
cyEus ARG ARG E T NG Begaber e Bh Rumronacely 16
mABREMIIRS cdrhés 4803 1ghO8yaldindcaniabpcnictBRl 8 ohRs heMedesigned to

(in Figures 8A through 8C, 825 for straight-ahead, and
cogeql dupratyreof Hhklrfar rh@@vmwaom 0@@2/99161 PEGRT e ltsaBOWﬁéoeécyrees more

pOnglH? awa e%tfrggl \é\?}\é\@posm%n as 1ﬁ1flst et%ghy R ClSt'E(%[uIS 35f flheﬁd Blot 830 of

Fipdt 8. athefoeigs0ss platedeort ﬂh& EshcROh Eﬁralgﬁt}/&b@d Q@Je@;ahlhay clear central
and varies fromeye to eye, is usual considered to

qulq)lélsa)é@flégq nlﬁep‘@q:‘.spr,cml KD gr)@[ gazgfthe ﬁ@rllél}ﬁéalffﬁ@ll paint 855 1s positioned
rel%?ﬁéégﬁ% ﬁgﬁtgdggé%ac g ﬁ%%fdggli%&ﬁngao DR SEED the RF8¥87 due to the

ens een designed to
mao pbsiale naffava'tzmpcemrf Thisddiffedence inhp@sitied v€ thedovaf 82ﬂytmmg
progressi o its power becones nore sitive away f
petipRerabgaze a%§$ FarphPading q&‘%ltmél%té)@swn%ﬁé iy ETsRInt of
defdc@b g6(P!:aRJ,t31 %&Qut‘?éd folv Rf%l(ﬁlcbn éTSJhE&‘P $,¢850 is placed
on the fovea in stral ght-ahead gaze So that clear
centlt stould lsd moted thap depdndet onHbovexet desogn pelrpostenalf the spectacle

le*% £t BB FhE RSHfou OF PundBR ISP oosfuel B Loy B rmtagtion of
&J?Ib@f%sﬁlgﬁ iaQ&elltRend éﬁéﬁﬁm@@ﬁdlﬁﬂéﬁsﬁﬂ% dfftee RN (Some of which has
ositive refractive ﬁomer di fference in position

be@ﬁi deseabébahwac dr ppuiphergl @f@@ph@%ya@lthgab@naﬁmlt jiof s in this example)
d|ng focal point position 855 introduces an
Orﬁggﬁﬁi%fgvd%focus 860 causing blurred foveal vision on
per ilphedcate, FaZdscenterable vision devices, both peripheral defocus and other optical

aberrations (as explained in earlier sections) are present substantially simultaneously for
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It should be noted that, depending on the exact design

and position of the spectacle lens relative to the
we@y@;7/082eé8 anount of curvature of field control PERNPE29YBE60395

. e .l on QOf i .
pelzlﬁﬁe%rgl r@%&égflb% r‘{%%lzem/ P& %\% geécgss éd 8?“9 QI‘?% %’ﬁvd}at%% {jlgéade the visual
imhgequalies fﬁ’rlpbﬁﬂh@ﬂ(lﬂﬁ):tloﬁshff gRed. | Bxhﬁ lofithcdet entsinoRyse from the

ei ther. he in front as in this ex np e) or behind
coplyl opEGE&oNtER tpagh ﬁl@@ararwtralef@élmlé? gﬁ &t RATPhety-

deviyges, %éﬁgltam ufiBE 0P B@creﬁ{ereﬁ)?é P18 d%mesogl%‘#?h&ﬂtd'eﬁﬁhs combined with
aberrati (as explained in earlier s ons) are
otlpm epecl abcrbazttoammaglnloybesa nerceanesdhs npst foequenti pteetian of gaze of
T R RN RN U —
wiR& iRRRIRLs A ikl eANRwOTHORERY, BOEdMaa whitesetheld &ﬁg‘a%lng in visual
i ncrease fromthe central opt|cal center, throu
tagha tht caspire grolergsidpgriods efhacwiag tlprenglph@frgherall Apti¢aé points, especially

usa nterable Vi sion

ol fishiapd P e Ben B RbTrap fot FofRer Bibfifibgys would be
undbgrabRrt i ons may not be a concern as the nost frequent

directi on of gaze of wearers is typically either

st r df gAY 9%%88(% Bhtormy] instapcos gxproyidstfprpsghil- ighnéizely good vision

{
beﬁr%\?\c{ t%ﬁég\lgv{eeﬁ{rl gog\g’?kf;i&ﬁ égg{/%‘f&qﬂ%ﬁné&i |to Il??VG r@faﬁvely good
usyﬁus péiphicas kidnhadng aehmnzroatap tind g eldripg ﬂrmﬁhg, mﬁkmg avd @f‘gns
%ou gh perl&ger al @tl cal | nts, especiall gm nt

peflﬁ ralgsion & dpr valkie aeletsﬂ%% emsé} GRSSpYTCSt %tquf @i%lﬁgon) In such
D S B S b Bl Y 2 IFEEF R8I0k doscribed
bygﬁmid\kymgama beyzmeal fine. par a- cent r al reg| on. For

exa e, wear need to ave reI at i v I
csorbthoskfbeigrEihal 003 bristarigs pogmeln TS faclgtive

m&hdfideRehed it ¥ kRGwn Hﬁktﬁ@%ﬁg S phBicteRBlorPRER ﬁie N IflsOfdnkéhtration at
detect vehicles enterin roma cross-street at a

the geatria] é;foyétﬂlﬁdﬁglon)provﬁmgubhb@st gisndaichioy, and [decroisss tmvards the
peplgflerg r?tf ﬁeez otrllne r”@ u;/\glglg%g lhl§ Itl\ll\eggerrwﬁlgryh%not ag rﬁogﬁ Bf aculty for
foiléal SRl d{dirﬁevﬁﬂtlﬁt(ﬁe Eﬂh@hlt@c&ﬂif othetiopficAabéredtRhk B 8&focus is
eri pheral vision is relative neasure since it is

suffirasatlytneat. wisian gethiy naytl%ﬁarp%ﬁr@ﬁté@@%tlﬂﬁs(m mgegsprefdow well the eye

[ t 0]
oo e ARSI AR AR OB B YNER knd Pl hperts i
vitiovaridse], herypaficp Héencepimiroreenticats ingeriphersl, visibs val be made by

$CUI t% in the qlél phery |s not as good as acuity for

re e yevsribnot apsrepsral 4 F“‘t‘tﬁ%lsrﬁ’éf‘g“ﬁlilt ude of ot her

opt i ahotBbEKa 'lé'-’anfeagf' theflBERRUS wegred Hfag Gl e énéag if3bng

vision and in partic contrast sensitivity (
duretmes pEreaflingana fietd dllstaecmmgamhldh botbreyehat weevergasdkﬁnldenay also

oedf AR e uPS: o NeBiHaud)e it B AR Rl by the wewrer
may TR QUEMRIALL, dnlbpRiehli Bgieh @kth‘é'xﬁél@rﬂtrgﬁﬁleﬁﬁddmewlﬁb’h includes and

reduci ng thé severity of other optical aberrations
enplogesehe near visual point of the device.

In yet another example, a wearer (e.g. and assembly line inspector) may need to
frequently visually scan from distance visual objects to near visual objects. In such a

situation, the vision priority zone required by the wearer may be a region described by a band
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I n anot her exanple al ready nentioned, a wearer may

need to engage in long durations of reading at a fixed
\N@2mmm3n63during whi ch both eyes are conver gedP@NUS198%060395
301% %oangqnélﬂdlﬁg ?@%ﬁ} é?}sta!élla% %ﬂp% é)%m?t'ahéij ﬁ{el If)egr ‘61%1|?aq point on the
cmdﬁscrlbed by an optical region of the vision treatnent

devi ce |ch bncludes and _encl oses the near vis

u
poi nte Sl pAW iHeateby ¢X3nipde. Susrst ey éseawpélsﬂaataé aprapaches to

de$ nof AREn a3 SER} ?f eviddd %vﬂlgﬁzﬂﬁi% Q&) thERYedd %?%etv%arers as described

equently visually scan from di stance Vi sual obj ect s
abboe bl}e'dlle indosparhtiobyfeppeapriate Wsioh paostytzoats tora, visibe treatment device
n pri.ari zone re ed b t he wear &

SIS Gotph TRy GGl SN Al ot o reduce the

pr&EJEdsH dTnidpea. ATIR @ReBor theHRlis BRiBhtr@NEEdh&for &ahinimization of
visual point on the device. W will nowillustrate by

othex anpitad abgrativas snd/el geripberal é@fpmssvuﬂuatﬂ@ovlapp puatiyemne go that

i sion. treatment
vig et dhe Vst bk B TR Im G S Y PR h B TR ER wearer. The
redU€ioh PO Eldhinatio0bf GReT (ﬁﬁl&hladb@rrk{ﬂl(ﬁis@ﬁd/fbf bétipHeyal defdRss fs@chicved by
a vision treatnent device that e S a Vvision
the losalized mrodepyiion 9s seme sl eﬁwrv%wre@}m &¥ ¢pngrobin the s¢lectjvision priority
?%der to reduce the progression of nyopia. The common
eme is the control, reduction or mnimzation of
ot hets wiil becidlustadeat inahé exsn A eclo doll ey ondh e rrehorite fob eadsiction to the
mﬁth|E the visj n prlorltﬁ zone 88 t hat vi sion éhrouah
CXPHEC P §‘|1r8?1tuff‘r‘? Fld 90%6%11 &ifl be IHHFEY 842 SPRFChiEdisnt controlling or
re&{ﬁﬁ{g%th&(ﬂ'ptlkﬁeab@@%cﬁ{s and/BF déf% Clt QiR Vsl ﬂﬂ ) LGS ofhus while
her optical aberrations and/or peripheral defocus
thfac‘mrd\l/@dal k@ymahge bbﬁ@lﬂlczmdolnmbeaahgbﬂy mdun@inandi heraf the overall

curvature of. eId co | int sel ect .vi Sj.0
iR Rg Shimbli T bty rane LBy SR G it B s clear
vidiéh faht OWircQ Q’is\dalapdiﬂlt@ Q. g e %dlﬁl@?%@ﬁl‘d(}fﬂo%@e b B&nﬁé&ﬁ@%‘iﬁ better and
of curvature of field control be incurred as a
m@f@ ﬁé’é@t@@@@s @ftcarontin tiriis of both meepietadgeanmand wpfuilieas and clarity of
0Q§rand/or defocus at certain vision priority
hus "Wwhile the overall total curvature of

fi e|Fﬂ)r G ks WiRYnd¥ds & hgRtrblitiverd dead ,uséfaﬂpdﬂ@ﬁgﬁl {id®n along a
overal |l nyopia-reducing stimuli my be sl

horigerfaldinc(d girepfinns off gierlae dyring %Vlb@n @mefhogfof deggp of the current
myén%ng £ sqfow&lgﬁ F %sr§£ th‘f{n?%’%%cp% {H;es9A & OI{’[-OJII Jl%%T ﬂgt)optlcal
provi conparatively befter and nore
coafiyanti@geitts vidnacrmenrtaicviec obthaf rnbuht)dh Figure 9B and 9C are relative
o AR 0BT LSS S8R, F S oL L v
trdaBh @ LYE 3 (HﬁQtﬁproHﬁ@sf 4k a h Rie E@llm\)é' c%'r@a@ut@lo? RE1dor the purpose of
horizontal line of direc gaze (e.g. during
redircing wg:)unlaatngtrhympl@progwslgm amfaugltrtéoydms 736,400 vthn tiethod of the

9A th 9A
cu%errelatﬁ{lxg%wﬁlogll chllpléste ars:iléi 116(iﬁrpgr:ro 29 é)ﬁ]ﬁ(? aﬁylglp}rl g)ﬁog%y %qqg 915. The vision

prl‘é)('r%%} %het%lS%If R HesHaVin6Mo@ s dddESbdAlyNOshnd thA Wk QudB i 6btical center
are relatl ve
920 of the device and continues in either/both directions partially or totally to the boundary

VlSlOOIl rfgr

925 of the optics of the vision treatment device. The width 930 of the band of this vision

priority zone 915 will be at least approximately the size of the projection of the entrance
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curvature of field plots. On to a vision treatnent
devi ce 905 that consists chiefly of a vision treatnent
WQ002/082268 t hat provi des the appropriate rel atiR&I/US2007/060395
puéﬁ oY ﬁ{e%gdré)rfonfto ?lheddézv?cre atlghgstﬁg LARS Iedtlgflal% ?19 g{ﬁl ePha previous
i'mnati progression as t
seatidi25, 460 the met hod of the current |nvent| on

i ntroduces and inc orates a band of vision priorit

zoné @oHlingripa W@lpg ﬁ? Bris W?Ittymzwﬁ 1@&8%&%{1@%@%@ 5, the
im ét%‘?gtﬂ& oﬁﬁc%‘? Eﬂ)éﬁeﬁoﬁsy is@oR@NEkdt Féﬂhcéaﬂ?rl rﬁ'ﬂﬁﬁm&@ﬁ%r moderating or

pti cal ter 920 of the devite and conti nues

re@bving nlietmmtroﬂfotr eumvammsofbﬁﬂldl alstopd of cdntttoé]luhg/foir ourtvhmre of field (or

bouq 925 of t s of the vi ntre

aine’s ﬁBO%AP?HS ohestoig 1%%%?@0&@ 2 onljfdidgyien degrees of

frééﬁblﬁrfblt the 46Wi8e %-tﬁmV‘t‘hE kisR Iﬁfior{t? A&e i Eﬂl{)ﬁ?&b&'&? ?ﬂtﬁrﬁf‘z@ Bn one or

size of the projection of the entrancepupil t
othgs af grc ashertopticH abereatione and/ondefons asarrémgat@ theiradcwerdy and the visual

ned in [ us secti.on Acc
nof R LSRG PieBfe s MRS FuAhe LB RE ks TnfEd fhong o
m&idan tArewithinasé visfonatdagher® b0 GARE tdlon ARG trhént device 905 of
control |l ed, reduced or m nimzed by noderating or

Figwridi disichear Eom the plat of Frayrs/ a8 ¢ Lhaé¥f@ fVifipi frgatmepszaeg @10 is
pr?{%gﬁgglgeir ?Jlrléékt{sﬁg:o ehc%’brnYt%i H{]er (aﬁ) tfh% %tgrd(lg(gn ?\B%Hnrﬁy%,]t?&n &Qnyopla
progtisaal asdagihg by AT, 92‘35461)‘ Itf daﬁ@ﬁ;@_rhefseefn frdjm Rigurte O8 that the vision

tr%“ﬁ%@%%%h??wv%ﬁé%gfr%%ﬁéﬁﬁ%@%gﬁﬂgr éﬁ%@i%%felg%% including astigmatism.
Th%kl%{%eﬁﬁél%lﬁ aﬂ{]! gég?{tal@%fs Qnl ff*oé}%? PIAOEB LR Jepﬁla{ed%&ﬁ@a[dn%%he

and the visual needs of the wearers. Figu 9B shows
preseaca &l sabstygiat amoants p£astigntfatiehd Hescarpasphiced vadigngyithin the vision

ian thin the visi treat nent .zone .910 of
et e,y et T ot st PP 4G ARuiH ugature of fietd

as Ph@red hIBRY b heerRli Rt BT albih SHHE BaSBott tlﬁ@txflsldﬂlepriﬁrﬁy bhe 915 for the same
treatnment zone 910 is providing the curvature of field

Vl&;@ntrwmemts@fvme N of Fiumre @A aln s prtiarlaredxamiptradasign, @ifc of the other
o5 AP Ve R M A S8R bR o
vigden @loﬁé- &e&ﬂilﬁﬁbﬁorﬁﬂy%h@fﬁilﬂlﬁﬁ wedttr. O Ean0fd de6@blearly in Figure 9C in
aberrations including asti gmat ism The tangential 940
thaf hathsthg tangntiad 260 an%@gﬂ&l, 03 D Hn¢-fogi pRasHBMEH EM SEHRICHISE Proximity to
i
ea&ﬁ‘?ﬂhgﬁghf}gtr%ﬁ g{:cgso%& %Iﬁéﬁlesr a%&flﬁa{ﬂ:é ovﬁélo ﬂ& %Rﬁ’é.
Vi silocant beesatmhat bath ﬂnae %c@ 960 hhd HES @Ifmngmhmsm tinbelaad the retina

Fi re 9C.shows .the rel ative curvature of field as
st rer o grdicatpgiadriave ByPesring-c Hdatyghigedtvemeaver) defocus.

THd ﬁheﬁpaﬂ%ﬂuﬂ Thi{%aﬁgg ﬁei%ég’s éa‘ﬁrbe rgﬁilm pehSh@IYol b€ Qtsfﬁ%ﬂ bmount of

devi ce gure 9A. In this cul ar exanpl e
aCQkHBllng(ha,tlmlr(ee ofcat feeuvnhpon gptpadaif tabeearat i ons, nanmel y

ast mat . been. mnimzed nord ro

praate il o ispard REv I EF Bt eierng 2 Rs P pavides the
dudesdn@fit of B EctioaRdf H@ogﬁgﬁo@‘e@%ﬂ 2 Wéll & %ﬂéﬁeus%ﬁll 'vﬂalérhzﬁbng

bot h the tangenti al and sagittal i ne foci

dlr@gwrgmétgamnmoéawo ¢howgearpi oSmcm thy arcg of &whwswh erlorlty Zone 915 is
srnaﬂ. at %eﬁ% Ipeev le léa gtt gs 510% {:?nal ﬁ%g | ne Viss’oln %%glght,

pri Or| y Zzone. can e Seen OClI
inAfd 190k rafucast Inghatiélswery bﬁstbﬁihum e em@fdpidprogression in the design

approach of this invention.
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along this nmeridian B indicating a relative hyperopic
(i.e. relative negative power) defocus. This snal
W(ammzzm negati ve defocus can be readi |l y conPE&nEs10et060395

]]: 82 Ny OnIl% S%Hﬁld n ﬁem?ldg&%l?@v]pﬁ{ﬁhg PoELr éru?ﬁ%l%[ ofthe tﬁg(%rn%%s of the present

inchmsibg pel\/\ﬁ)tégdlﬂ’gQVhe)dpﬁbﬁ ‘Anetien’ eoné QGabmélﬁngjlsstwe@ thhivision
provi des the dual benefit of reduction

tregipgit 69 O 8¢ theyisiogPrigbuzongdp wo %qeéﬁo P&@lﬁed slightly in

cuWaELﬁQBf ﬁ@lﬁ Bhe8ask %rdem?(p?lto@fge A fhddABoptRaAl §5n51t§in% %pfr@@ of visual
area of the vision priority zone 915 I s snal ar ed

‘Junap’) fremvtas tomradlad efirviatuee of §¢ld visioreta¢atmert zpon él(Dtthe vision priority
th§[§ is only a slight, insignificant reduction in the

“Oelivery of stinulus to reduce nyopia progression in
the ﬂﬁ%r%?h 9PPHORE I'\‘fls‘iﬁn Pritirfty LOWENs Iﬁé‘y BScif3en %bfdn@@to the visual
in lens design would appreciate, in |'ight of

ne@@a&ﬁhmgsar@fs FWeexgn@éee atength dat pr@ﬁldpeforfadxae@ (c;ham gxtemd$ethe optics of

60 rdering bet
Pt rep bl BbvET Do RdGa AL GBRRER LMo R SRR s upiger whose
prM?r wi3Uhlchcbe edot ariviag Mudhfal Red Shi Gbtabided Bene B Mfciigtsibler to
field control in order to provide a snooth optical
manugesire py crlibys migreilgeralisymmetry; Fopwramkrsomiq prsfer to maximize
I
OGS 5 EHAMER Dol 0o B5 20 LGN TRALSABIE ofmyor
progresswins shmtep Kistoni friorizy malegdhﬁd rtmggtltse{pﬁimﬁﬁagloﬂg dorttle ndtical

to.the VIS esof th arers. For exanple, a
dinegtigpsipfeazh prry geng &he ap H@wbﬁé@yr@m@@wa@pfiﬁgosed such that one
en8 R 'ﬂ%sbaﬁfi id ﬁ?th&' 1??19 Mhd %@ﬁ%f%ﬂ%er dey kg tﬁ{ﬁt‘% G4 ‘ﬁﬁé’m&? be useful

boundary may ben to a wearer ose primry
forvwsarats wiesd most ifrcqu_edt viviah gask ﬁtqnhreademgehafsoﬁ the tveal dsm (1 e. each

?neflt of b i Ng , S] er to rmnuf {1 exhi bi
e
leVBRYd g ﬁﬁzlftﬂﬁ@urﬁ&l)&B&%t&?/rﬁé&l?cal/hr%h%hﬁg SRy, zone Lo

maxi m ze the stinmulus for reduction of nyopia o
pr odt weslidatso @hm@nateflwie@h giyen dici foregogdhds Anaibdnd g tirsvision
pl‘l(O R oVoln%l Oseeeﬁ(aXLPLe in %186 r t | 8ngt tgeh][%):rfztpn lly |dlsp8%§p§%%u&e 10
prﬁﬂﬂ& dn@hn@[&ofﬁﬂibn&ﬁe bael dfahkdvﬂsi%nfpbhl’ohheioné romns Isrtii‘)nﬁgured to lie on
optical center 920 than the other end. This ma
an phfug mﬁﬁﬁlaw@ﬁFl@rVéﬂ%’ES@?émﬁﬁfs‘ierqeé&% nin thissgrgm ea&ke vision priority
(
eI ARSIl HE DADPHER i SR Yt oo
thavhigionttivetniaadevige h@ISens akllias th’etneelyﬁlmml @bln([ eoz;s Such a design would

shel f- pount ed | abor at ory/ cal nonito
be@fﬁl ReRshing § Wepker (g 4d 2pSH 1151%%1&%% Oéfra@é}ee@rw%?ﬂuenﬂy

vidR By §OneBeh 'ag;tainlaé‘(flshzﬂ% Eﬁﬁdto ‘i’ifeatt\tiﬁla‘llbﬁjb&ﬁl 'ﬂﬁé 8&sig¥would maintain

zone of the exanple Iin Figure 9A need "not be
thhroisuad poindd dfythel g as asldiritigo oé ga_@ tprvossesl Femahstencarip near via the

in @t i e el v R afher o den P e Ao ke yes)

witHif #cB8bn gﬁéfﬂn?(%oﬁ@ 9515118 wtotllcﬁoee&@?[’@éia%d thhe fd&'tﬁﬂs @Rample wearer,
priority zone 1015 band i ncl ud he optlca center

tha Byoutoithatisios papsty zone(siipsihemasioy frsataienpdivinge would be

approximately mirror symmetrical for the right and left eye. Figure 10 shows the front-on
view (as seen looking towards the wearer’s face) of a vision treatment device for the right

eye of the wearer.
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the vision treatnent device 1005) as well as the near
vi sual point 1025. Such a design woul d be of benefit
WO 2003/08%268 er (e.g. and assenbly |ine inspectorPCIKR200HYE0395
need-t - [ sual | ' j I .
ob; ade PHRALETS Yo A nERE of Ty lnsc AUEE S dovices
wad ap@tdiate nadvhs pkerp divehBomthetdierc@yrtempatést that such a device would
direction of gaze traverses from di stance to near Xia i
TeqUEe GORCERASHICAE AP RGN 9v Hivoyi FFoliypmyeatment device in the
folr?BY §108REGeRRd AWML 8 %L BlidtDE %es%l:ctaé% tﬁghﬁ WHIEh sets the
vision priority zone 1015. "It woul d %e appreci ate
cotthatorichtation bf thedxmnjoh e WEar emtact leasésand wthenfintikee devices, design

Vi Si on iority zone(s) of.this .vision treatnent ..
fogliys st og ook BF %?féf*?/ d¥ire PP Wrern; R aractigpners of
ophfMIhic 9NioP8Srdcabi d8MEes afl It &l RisiOMRstile df At 119R zones, and
view (as seen | ooking towards the wearer's face) of a
‘skeb-offo detigusathisbricatipa ot gechf asymnnriqal derigredayiess it #leo well known to
wea .Those skil.led in the desian and dispensi.ng. qf
thSS kst i e in el 150 SRV RIS St B &R isdetpes and
midlBdTi e chycastemplantibRIddvinds bidrsfconRakianbraldanesys, bh@tior
such a device would require caorrect positioning and

champerrienses and Biyatqealagiaases, mt rofiiagiversurgiesd mprshdsdelignaent devices to

e R
femystretidratfoofaciditatingelibemsntdeMti geciaFmiploaaitacic.) ensiegerafdg. laser-
ot her sim./l ar devices desi%%v%g %ures suitable for.

ASHYP 6&'?691?%%}’5{6%}] apg dqsfgél ic STAPUN NG RIHHINGN the devices
(e.g.r %ﬁ'&%ﬁlb@%ﬁﬁﬁp@és iR R PR enbe S 201 QLl18Gb IR0 dEYERSSand
nd 1 nclu I t d

e prismballasting, dynamc thin zones,  an

pracitiabersfupingdesihgdesicekabri cati on of such asymmetri cal

design devices is al Il. . known to those skilled jn, ...
Cho R o Eiter e YA o B i B pd el R within the

vidioh trbatashSzondti Des arﬁf‘ﬂoﬁ%hl'eﬁdiah rBY REtheRER viion priority zone 1015 may
i mpl ant abl e devi ces such as corneal in-lays and

beoimilayts thaspskawon Gieivh 8b anddewspentivelyntis orgeeniaws design examples
o P GTEDEAELR B PLSPl. TFSIRAR ARty e
side@tiaséntitabh @pupel f thd/ éysd bR cRl iogfona bptidal Kksface of the vision treatment
fenestrations for facilitating alignment with speci al
deviepbatiny b lasge and seleieqt grepydiftoghe visuelngsds afitheywearer.
eye- r.. . .
ot rO AL SR AP RO IR Bples Krdifigh b¥vision priority zone s
cosfigurnd ad o baledadnap ttheceptical dunfar@eOhu vaion terases)t daviee & ik may reduce
mell-gnomn to designers and practiti.o erf si ng such ..
thqj@oe!r%l arca ¢hthevagion rgaém@@tr@af: {Hose glﬁlnfls! sa uf n@qﬁ:fs:‘a.ry. In addition,
as Y8 B0 & B A ARISE siBl 10D & IRRY élégig%f‘ﬁle"oﬁc‘icé@'dteﬁgﬂ of RBatd ShPhtroduce
treatnent” zone 1010 and al ong neridian "B" wthin the
undésiable qpticdrabeyratronat the btipal yurmsios izomd. drortthe wharsewho requires a
.shown in Figures. 9b and 9c respectiyvely. for :
ViSRS BEIG B bemgle R RO Moo yipdeht-ahead
ga¥é, $hi@ PoRhiiArdriWba£R1En BO AniwREdh e At t&8Fibion priority zone to
approxi mately the size of the entrancejpupll of the o
previde pnlyjfercthaicbelygt dirackien opgizsallos gxdmeple for the vecagar syhgpe main visual
eat.iment ,.devi.ce | arger d sel ected. -
neé((q:sclgtrfo s gdl?% Wi eth?/ il&sracg[ﬁ&ﬁnoe Saze t&?o%éﬂ%eaa? éflrs.ugl point of the vision
treatment device, a method of the invention is to configure the vision priority zone to be

located only on and around the near visual point. In doing so, greater amount of overall
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One potential drawback of the above exanples for which
the vision priority zone is configured as a band
w@enoss22ehe optical surface of the vision treake®ns2007/060395
[ V- r Y
curV; \éﬁg{g ?}%ﬁ?dz&é’ﬁg& 1S ?egﬁ#%?thtag ?orottgg g‘l%moél 995% rg gexsas fes dtﬁfzﬁ& band
coafigirhiiamn, foathe wiri@r plicrid zbiye ([al‘[mstemﬁkgﬂehteﬂmlvﬁlvbmﬁﬁt in lens design and
de ign, the optical design of a band may introduce
O %?b%al aberrations at the optical
j un% @Es £P4 ﬁlr lf@ﬁlu%ﬂé% 1§mptréa§ﬂeh Vicd l\ﬂ)§h icable for this
priorfty zone principally a single direction
exgapk. ilm Fa'glhde 1 IAD,rthe trotihen SItGWEOfg]ntt emhlahdlr@az ef a ¥isiom treatment device

K b i zed limti the .
11 SR o FE oS Taus BrEut SRy Mot Eh et G ggvice 1105
cofli§t§ ehieR 0Pk Vg;ﬁ%letreaﬁﬁént%éﬂ@m ® thﬁﬂfm%ﬁ@s the @%}ﬁﬁpme $8ative

mai n vi sual needs is for reading, wth ection
cupfatyga péfieldrfoudh ptlm@smeﬁatredwsg: at elp@mnﬁmg)myom pmgq:swn as taught by

tdevi

UL QTR G BBl B REY R Pty g rosion of
visieh kit rzendd] tshBatiealndds thelaéar RuBL poihtnl 149] WIS €he vision priority

greater amount of overallcurvature of field control is
zopef bl hvsgionragy e anpshanedgigotiscudrss ¢l ptieakdagprglar, ctc), the

[ f [ LQr Ly

mlﬂ%ﬂﬁ%ﬂl?&‘rﬁ%és?(?ln% St%g)?fﬂl}lg g{sgoﬁn If%ﬁ)\?/lt ggenﬁe lrlth\(Vlﬁlbg %ts f%géetg%‘altnoxlmately the
sizzrd thhemofeatdniof thy eﬁmmb expill y) the Wegtor @a td thd dehico upmgtHdsame

L1 &JSt rate a vision treatpent device 1105 applicable
ratiggiale 45 cxPRINSAPN & PIQVIOUSISEElO®- 11 A, the front-on vi ew of

t he n

|t e o e Mo ol b A AL TR lor K ot a1 5 the
impagiod nther eptncrwb ateraEoncs cﬂzﬂmﬂladormdueﬁtdsoraimmeﬁﬂzyd by mmderating or

vision tre nt zo 1 t a r

relﬁﬁﬁflg@f s FB T O Ul o Ffti g o fgrvature offield (or

tﬁé Bﬁﬁl&fsl df4h hiril R4 Oﬂﬂ dpRENUEHSH U f

as taﬁ%h B us 7, 02%564{? The gr?eri?n e tphe cur?entggireeso

frqedv@rfoli tba dﬁﬁW withnede aistdn msvitp et is ytlhzqdetg opimgsfe on peripheral

cclih B ot SR Gtiob e A8k R bR, RSB vy oo he

viduaDh&eds Bthe Recafdrs. FYurs MR 8hdws the r@lhtﬁﬁ‘dlétﬁlffatm@df ifetd aheasured
rectangul ar, etc), the m nimum di nension 1130 of this

alqpgsd I@ﬁl‘l(#}?,]il OA Wthﬂbt(li‘é visjastrégtmentizeng 4 11 Gefsthe vision treatment device

1188 Bf ?r@u{]@f leAy t'i??eeﬁj ffStn ‘[‘He ﬂlgteofﬁflgdrgqghqgat%e $1|§1‘8 treatrnent zone
entrarnce pup| the wearer on to evice al ong

1111 6és maneingathe onah@rast Eotdcaitrud dsdéful far freaviaalasios ectliraimation of
According to a net his invention, withint

MYAP4G BRSEPHER it W%H’d li§1§55 AR 1 Rakq scah freph%lgu@pkqﬁctaﬁt the

viGSe i AldeRNBnk 3 1 SO AR h&Dnly ﬁglﬂcd%uﬁfs cmoﬂiemoﬁggal BYerrations
noderating or renoving the ‘control for curvature of

infliudéihg astignmtxsmcbum falso patiploirdlidetpciior Therangtnirakl B0 afnldeshgllttal 1145 line

.or : latin OSltI ns of th eri r al
foriait Ko OB il asy i 0 Birnens Yo rt ALl The
asfﬂ@%ét@s% V\Bﬁthh lad&h'ﬁ@n Mioth 8RR tﬂ{geﬁﬁéltl)l 48 Qn¢ sdg‘i’ttdﬂ t1ii 45 BRIfdcPare

optim ze on peri pheral def ocus or one or other of the

positinaed mpten @é@rloébé@ ithaet ﬁetmas 1 b?&cl@dl@ﬁtrr@ aroamyait of enipderal glefocus is
pr%%gt t r?h (2 ne Qt%vertﬁ}rig pelc) (iel'f‘?(l:ug1 1ve mgsﬂ‘uégef%éu% C%qu&soe

ere curyv
compensated for by accommodation. Hence, perlpheral vision within the vision treatment

zone 1110 will be poor. In contrast, Figure 11C shows the relative curvature of field as
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along a neridian "A" within the vision treatnment zone
1110 of the vision treatnent device 1105 of Figure
Wakon7/082268 s cl ear fromthe pl ot of Fi gure 11 B PCHUSI00H060395
[ Zon
i3 et (2CRae S FEbiticl s | 0 ok bHAE same
vigbi fi‘i:anﬂlbhtﬂibvﬁfe e pf Elg}umg]me Shi this pastidudit @hﬁmpl}é delSgn, peripheral
, 025,460. It can be seen fro Flgure 11 t t he
&cgﬁ 8}50?89@8? e 8 heoTTHIG S iiF PessmispiZg I‘ Frotﬁ]prowde improved
viggPHth& tﬁg fodﬁ%ﬂo‘ﬂ?}; bGRl foiaﬁ?l% We%?éroq’ﬁls' dif IbH gééﬂgclearly in Figure 11C
astigmati sm but al so peri pheral defocus.
in then gt ittadre dehabOnsesocheshiggatdedletwicoaShd iangetftxabl liﬁ)fanﬁl sggittel 1155 line
9B are se ar ted indicatin he presence of
foQih BT BrvALRBh b b el T SRR TR A Bhestigmatism,
boﬂ%ﬂhéﬂ%ﬂnfe%&%’ﬂé éﬁroﬂﬁﬂ%l@%aﬁ?ﬁs&ab@d abddii k] 'cﬁl% 1f1 @%ht of and the

ar e 5@3|t|one nore anter’ or | Yy to the retina
othandiebiad) thg retimadrtdimdieting dhat phaplewral defosoust the nwefsﬂelﬁk point 1125

k h def t
oy By B OB SRR B Rccormodat i on
Henqeonc@ a[sbﬂhﬁﬁ Eigu‘lfd BI©@that\bih Bitier k1@ of kil ar Vik@atheRit 125, both
ne 1110 w || oor. In contrast, Figure 11C shows
lmte rf@clrlé PR and gl izinfxﬂé{) Ignatise aiciaghia PesieRed 1Ok mptsgteaor than the
1115
ret'rﬁg{} fl 1y odd%%rﬁasltl%h%s PFedlcs 'ﬂfe[bgggﬂe%é{ﬁ é({jferéggg

same Vi Sl on 1105 of

Fig u"lf‘he nidthod dbiddsizinsvqad how widd a@lsmmﬂr@lttdastld@mce which provides the

perip def ocus through the near, visu nt . 1125
duﬁb‘gensgb?farﬁﬂlmﬂﬁpf alyowad%ra%fﬁssw el %ﬁegqoapvsaﬁé R (EVHST

& flolfe ipottahk BY
ARSI HRLAR QN bl HaPof, i U S le ol T
COmPNENINS ambnm'usluoe t@ﬂmeflsb@t tegmentmnt dh i@ ribdraby hisenizing the
d«f%%& g } ﬁéllne foci. at the. near visual point 1125
IRV & MG fReredpesaNaRia BIOgCsSioll | amount of

astirg rir@&%&ﬁg cRahMePfhd Jb%fg% dritRevikiehipriofigy 2L ‘h@é(bé'éﬁto%ltﬁrhlzed to

equal 'y di spose about (i.e. one in front of and t
mipirhige ohehf tuhdptlteh eptn@ﬂ Alrarations(ei g @,r»matrsgl) ©oh acrlpheral defocus Itis
also é)oﬁg El%gﬁ%tP?@fégc 4 é E%eecugﬁg{ 1nfv?ﬁc’[ o ‘bog u[qlhzﬁ 1(?6§FG Ty éreedorn n
deMNgh int@le ab sitibfg tﬁfﬁu@h@lw 18calilzed ifvabra@ibn 6t fdﬂ&fvaﬁdnd@)nﬁﬁl fo @urvature

near visual point 1125, both line foci 1150 and 1155
of dielcdrtermaghpitlits her eptcrAHPS bR TEMBIRE Fos cranplgrigstcad of minimizing

or ?ﬂ‘éﬁ\é{ég F%@%ﬁ%g?@gg? tghﬂ)g %quﬁﬂrtﬂgﬁfoﬂ%eﬁhlw#%%e designed
andmuﬂﬁﬂhﬂmoyeefdpammubrQMuéreatnent devi ce whi ch
provi des the d benef | reducti on of nyopi.a

pr odF B&1ER Raled it Saeng %Hter%ﬁ%réfﬂaﬁt nORjagHOGIeHYIRp may be reduced
bydénﬁﬁ&‘lhgﬁl% LQlfdelgé’c?r?echHiﬁ’ BIHRIAL Tt Qall D GatbB RS ?Jlentﬁférﬁuiaﬁéatlons that

thi's desi gn exanple offers | ess conprom se and
myapia pegEesivn nialdcvbwicouted: widlatmemmaiatien ddrifz ndah eteevblyg

d f st t d
AGPBRUBLTT i AT ROF eSO HE LR s atieey FaCrGey G R fuver during
reddiSd BrorBEd 8 htdWdZABR fHAS fHeRsAr Qﬁhélrﬂb}e%% thlfé‘ thé Bisddantages
one of the other optical aberrations (e

asgpstateghutth gnfjer@prrp@trqnpmé rhradydfcge discussed inseaalllemectlons it may be of
beﬁ%?tﬁt I? fuce tcpern nEi Igg 20 1§(Ojda(%1]c o%i]u?nﬁg %arr%potrk WY n&de(a stimulus to

|ze gree ree
reducing the progression of myopia. Therefore, it may be advantageous for applications in

which the vision priority zone includes the near visual point to incorporate an amount of
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desi gn nmade avail abl e through the | ocalized noderation

or renoval or control for curvature of field to
woreow708d26é8 e ot her optical design paraneters. FRET/US2007/060395

X ' . f. mnimz D

oSS Bk Rer GG E3ion oG T LT hiShal DU BAGURIRL S climinating
thdeireas gma;zlopam gropedibion Ik thet farther ecnhara:en by theteadtion in

value dg een noted. in the scientific literature
aceqao B’ﬁl M3RG RN Vil e reduced by enpl oyi ng

the A’I{lga?a C}ﬁ@f(fr%ﬁéﬂ M oﬁ?ﬁk&% 18 kﬁth?mql'l?Qregl?A%oh%g 1n which

scientific publications that myopla progression
adds®odli pmmsfe wotvhr @e oomdodamniyopic defocnyg ineaodvicewntog. vision priority

Acc tion is the r0Cess by which the eye changes
ZOP?nggé}ldqsﬁgeﬁ?ﬁrl‘PﬁF B&Wer during reading in order

10 DhPYLAE 12, ¥R frdRCHSViER of NRApti¥AISHAcOH Laki8n (¥HleBt device

t he di sadvantages associated with under- correction has

12@5 n@e@&edﬁe@h@ éﬁfts,wsﬁéme wearemis shewn.s €be visres treratmermﬂe\bee 1205

cofivd SHEMLar b st e ui gt T RS IR B P e rofusive

cupra@g¢ os ftldfoothe ljﬂi@j@lsélof rEheding oF ﬁrmrlnhtlﬁgiﬁﬁzblﬁa progression as taught by
advant ageous for I i cations in which the vision

U7 089 16 Tzhﬁﬁeethwtp égulrmt InNEgFOR indigdicqs gnA inqogporates a region of
AU o<t
Vlél&?gﬁ(ﬁﬁyﬁz)gen 2@1 | thlat, ﬁ&lu&ésptﬁg h%dh\(f?sggﬁy}ﬁﬁt 129? v ec}g '(t:I?eln\qglon priority
zogd |1m5nrag1omgnet3h1& Sftangghays, th;e mipopird dnegies 30 f mtay ViS&)n priority
further enhanced by the reducti n acconmmod
Zoa% rawHLbs %Ee%wpr%l@me#ﬁgt GA}?e@E Hhegraieptien %ﬁ}gﬁ elgfﬁnce pupil of the
wa@PRldnGgtiokvics. shown in Figures 12A through 12C in
whi ch additional positive power (to introduce myopic
def dvagsjdingtol aunethdd o€ this imwmt'wnvvvﬁhmrthp visemi firipritpnee 1215,

vttt dsfcus i Shrlagd R eV Rlauf ol gr Sy to about
+4 S8Rt PR 19eViHe® s HEOR1ARNE endafird @ﬂ'ﬁélh‘ 8s {n%fﬁur&i/eﬁotgé a hRR€idian “A”

wearer i s shown. The vision treatnent device
wigom giestigor hieatfriept zsied 20 of the visiemtrepsmentalsnise 1299 of El@ure 12A. Tt

is Elgar Itr(ge%he ull%'l t &Wé@’ rlb Liftat tﬁe Qltrsfo\rll%e%]y S é]?.tzgr{eel qu 15 growdlng the

OSG ucl ng

cubra@ gt 65 ﬁbl@%oﬁﬁolﬁﬁ@ﬂﬂﬂ forbbie iﬂé&raatﬁ)%fbr%ﬁﬁnna-fhﬁ olﬂﬂiybpﬂt @bgression as
the current invention introduces and incorpaorates a

tayedy by ¥Sof- 024,40 b Higwe 53¢ shovwothe raatns qurgture € figldeas npqgsured along
@%‘ﬁg ay i 1§’!’191 ﬁierursra'r% yyy hg lﬁﬁere ieoﬁ' Bhl rsér% 'st}/onztpé’éﬁnent

regi on be o m ni mum di mensi
de¥i230205 of ﬁllgﬁreV]lQS& OIln thoiss IpaftICULar Em’iﬂpl& ﬂ&ﬁgm/lplehplhmalaiefocus through the

| east appr ly the e of rojectign of th .
ne%rlﬁ%e@nbﬁﬁﬁ R pemeoniaslie o brielehengyr eoun t +4 56D, This can
be’%_@&?ﬁqulgl% c19Can ek fPde %%&hbfsthb RGN ANpoi 139sRyithg the vision

Vi st on ority zone peripheral defocus is
prooityt zaiel 18d 5 tthe dqahva.lett hesﬁ &lcas’ LQéB)(alp@satltad\lbe Powebr of least

cob B if yitetl R oaPr@ihe flvery sisHsedeliet Ty GReA 250 and sagiva

1288 bl it of Astigatin hésﬂﬁor\@ atMorly Rt the Rdtind N7 ib?oliq)dlﬁé greater
the vision treatnment device 1205 of Figure 12A. It
amounts of positive power at near. This additional near power reduces the demand on
accommodation on the part of the wearer during near work.
The method of design would now yield a vision treatment device which provides the

dual benefit of reduction of myopia progression as well as good, useful vision along
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is clear fromthe plot of Figure 12B that the vision
treatnment zone 1210 is providing the curvature of
w0 p@rgsxent rol useful for the retardati on or PCT/US2007/060395

di]%l %%igb%" IPS at?}étqg él% ‘!9% qﬁﬁiél%? é@? fi%@é’g% P&Y? oTiers t ¢ additional

beﬁeﬁatl of reducigakiel n@dnmhagvademadddiring nBir wbdnghitihenay reduce the
ion priority zone 1215 region for the sane vision
WIHPLGNIER MPQH2-of  Fi gure 12A. In this
partlh@ . n%rem sé9Bific REFARNRHRl ARG Rics secti
t he ne%gr{%v%ggu 3 lp% : ZEZHSICE%; een1 cloont é% @SE p{é)lég 65 Sections
and @bhmbngdly) hpos been\/tesed)to dqmndmtra{é h6@DBhe Elfbmgn wathoBeofsthe nurrent

in . Fiqure 12C in, t [ r ear
imiligh TS Hekh il SR bRamReStonh S (e skl §Flens design
theﬁ%'e[hl‘(fﬁﬂeﬁmptlcﬁlecﬁitccfrﬂé%l%ﬁay ﬂ@&%le(vai B9 ubidt |oﬁfér 1he deﬁ%ﬂ §dfhitions and
| east confusion"” whi'ch is defined by the dioptric
paean@terg enchedingbyt noh Bmitgedh gemhcecal spggeamynsagrianal splipngs Beziers,

ti ante i orl

Fophigalihia 4o s?%‘ﬁoaﬁlﬂ% st B RS SRRl St W e Rty
dep@Medrs ahd Bi2édt lookhiStaBRd bf s1@RRE poR®, citliteidiviadaBes: ih Rerious

demand on acconmodati on on the part of the wearer
cogbinaigniear work. The method of design woul d now yi el d

a vi t v

pency R BT RN OR RO o IO RR WS o Borpntil to corrt
refyjooce etteefuwl oomlaelabma{om gtiicabtitne 40 g. wiveghae cbﬁpardnamtems and

. to the wearer. Further thi s design exanpl e t.he
‘;9@ VE PRRGS| SYteTey); i 1sgonteaplated that the dgsign ApRygag %gg this invention

%ﬁl]?d"ge ﬁ&%@@ﬂlt&ﬁﬂ&h(ygg rdlévﬂe’@é oh aHHlY PE egy E@ntHT ?orséehgﬁ'll HEer optical

progression of nyopia. In the foregoing exanples,
absipetaing iagd gherdoatrel afgferiph¢raldioctseatvaibgeressefle. g. coni es

sections and pol ynom bee sed t . . .

conoHEB TR BPne HESP AT B RE TR AE RS OF e daygation will come to
thé RVRNGA AR sREd BethaGR 8 \@fch HRWRYV&Htion ipkrifay hgvﬂi’?the benefit of the

under stood by those skilled in | ens design
tee@&:}mgv areemtecbpt the regring dmepm;s becraiond, et\/le(do bfyuww@od that the
1nYaentt10n 1st nqt %0 Bl?e @131%?%9 Iﬁgf?é I S D) rcf rngr%r 158 (?C a%({el%%t %%(é}gcatlons
and ptlich emboBa®h Bl ase 1nﬁ§ﬂdléd & beSMBIuB@@ i§thinZe Bddpe of the appended claims.

pol ynom al s, sagittal height descriptors, radius b
Alghoyek sparifip terps aieicpipdysd dReeinithaycire pisgkn @Eeneii angl dsperiptive sense

ndi vidually or in various

(n%yé(ﬁﬁgéﬁg%?&ﬁﬁvﬁa&ﬂﬁéukotent|aI i ntroduction of

active optical devices with the potential to correct

refractive error and ocul ar aberrations in real-tine

(e.g. wave-front correction systens and 'adaptive

optics' systens), it is contenplated that the design

approaches of this invention may al so be incorporated

in those devices. In addition, the control for certain

ot her optical aberrations and the control of

peri pheral focus have been used. Many nodificati ons,

vari ations, and other enbodi nents of the invention

will come to the mind of one skilled in the art to

whi ch this invention pertains having the benefit of

t he
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teachi ngs presented in the foregoing descriptions.
Therefore, it is to be understood that the invention

WO 20010822689 be |imted to the specific enbodi nEPEBHUS2007/060395

| 6¢] d and that nodifications and ot her enbodi nents
are inténded to be included within the scope of the
appended cl ai ns. Al though specific terns are enpl oyed
herein, they are used.in a generi nd descriptive,

L.sense oniymgHhigd s regwngamogbeé@gn 8? rq?ﬁaﬁﬁwea?rr%ﬁpmﬂsmg the steps of:
CLAIM 1 rdVidRE RR D i y[sﬁqpt?éaﬂﬂetﬁrd@%rcgsc%hﬂﬂs& _a yision treatment
refract|$% error cgnpr|5|ng the steps of: "providing an

zooptndatllcasi sncovisibn abrigrtondevi ce conpri sing a vi sion

treatnment ,zone and.at | east one visign priorit ne;.

wher i n SUEPIG AR i G SR RRMZOD0 RO Be v PGt Bradsfi pined first
Opﬁcgkﬁg%ﬁprnjned first optical design, said first

optica deskgn selected to effect control of

f or war d- baidKwetraptipdgicsign nelcatd preefiqeherndtol of forasidsbackward

focal points relative to a.reti.na;, said control of
o6t o b L& RbindPet Pofid Sl 08 S Er e <

pr oduci n@aidtcoh@@Sdf pakiciosdSicaiphéral biY-a&RTH&L bbM& producing at least

stimulus for influencing progression of refractive )
ong splysitanfally sorsemsiye srmphbus f9r igflpencingn Bigedsyior @Ay hepror while

. i ti - axi :

substfh|oR S RSP Bfle 0P B RN o At opyal on-exis
fosdl point acwe adi8éy thy @Yihd ambsubk@atial Brsi@xitancoug sividing clear on-axis
i mhe(ei£ said vision priority zone is configured wwth a
MBELeldter m ned second optical design; said second

optical deglgR Rl BSbE fribQyCBRE 'fsoéonﬁgﬁ’ﬂ'e%i ithl ﬁ@%&et&%med second

direction of gaze a conhditron selected fromthe group
opticrlsiesigning of : peri pheral defocus and ot her optical

aberrations. 2. Th hod according tp.Caim1, o
Wher i n OHE SSEEY PRt GRREBATFIGH LBl Vel LI RG direction of gaze
a d¥R8itloh QBIScted BRI thPRASUB! coRbibtimXé s pfeﬁ_glfi’éram}%ﬁf&l?r and H@Er ptical
vision treatnent device that 1n conpination wth an
abeyatiamghi bits astigmatism further conprises the step
of : controlling the forward-backward positions of
peri pheral line foci produced by astigmatismrelative

2.to the rdhimdthcd actblinploNUdina Colidtinghd QefCbBddmdlling the forward-
wherein the step of controlling the forwardbackward )
baglgxardipgpitiont oferipperal @ff-axis fecad peintst. fpt heisiondrpgtnans device that in
: -0f ; .bioni [ rj (N .OCUS
colfiaEh AR, o BEG A B ulehd Bl R ARl 4Bt O
per i pher abntrélheg thedusyart-daskwtird pasitend sfgrriphealdaterfea produced by

of the e¥e.to rds.the
astigmatism relative to the retina.

3. The method according to Claim 2, wherein the step of controlling the forward-
backward positions of peripheral line foci further comprises the step of:

positioning a first peripheral line focus that is nearer to the cornea of the eye
than a second peripheral line focus, to a distance from the cornea of the eye towards the
peripheral retina, said distance being approximately less than or equal to the distance from

the cornea to the peripheral retina.
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peri pheral retina, said distance being approxi mately
| ess than or equal to the distance fromthe cornea to
wo b@7pgnspheral retina.4. The met hod accor di ngP@DULL0aT/060395
4.3, wher ei f [ |t
‘Ts confi éIElr %dﬁtlkoecﬁéc%o@r‘{%etg Cl§%11 9 V\Wlé‘%lg%t %&étoo e 0¥ 5518 O&ion priority
zoh¢ Badontigiired &vinemde aatglom egsmvsﬁinafaa&ﬁierﬁ devitd, Iaeldggsglum selected

i sting of f op tlca{ cent t he dJstance ﬁlsual,
r%ﬂ}?tgm‘t%%)%’é%i?g 0 §1EF‘a‘PPU§6 Gepter:; Ei diskws? wigbeleRunt; the near visual
pohnqhgq%nﬂ§mngg$ﬂg§%@od according to Caim3, wherein

[ east one of said vision priority zone is
configured to include the distance visual point and

t he nea oi nt.on S i sjon treatnment .device. . .
5.6 The kot TRESEOIE 03 Je4ad it BTt TP 96 54 afyon priority
zofd isCRRtiERk kdBhcluae thadivan dhagkypsid: RRSthE heRiRbl point on said vision

peripheral line foci further conprises: positioning a
trepfmentt dpee¢.pheral line focus that is further fromthe

cornea of the eye than a second peripheral |ine focus,

to a distance fromthe cornea of the eye towards the

6. per i pher athelreéthéBaccodriith @ Clhmi e ewhatingh@ppp ORtdhdiofling the forward-
greater than or equal to the distance fromthe cornea

baP]éW‘ifﬁé’OﬁiéPFSp?fé?eﬁllp pret lingafociurtiprecomiritetl according to
c 6,
ai m ﬁ&? 'ng 35‘%‘[ é)%ﬁﬁflefrglglﬁle%c@sqhgt iy 'g%[h%g frg{ni/tlﬁé Iué)r%lea of the

zone is @bn eare
eyb mlmatmadndi&*mheml Biad beue g mdlsﬁaabcefrbmdhé caxed biethg epeumwards the
S|st|n t he 3 ptical center; the distance visu
s

pebla re‘tlp,lae Sﬁgéifst%cg ng ﬁapwlmaéﬁld LR than 9rsqual to the (ﬁstance from
théaﬁhgggth§%aﬁﬁﬁnﬂﬁaﬂﬁd according to Caimé6, wherein

| east of said vision priority zone is
configured to include the distance visual point and

t he near oint..on s i sjion treatnent .de e. .y
7.9 The. el Gt BB HUHEE o0 A it T et R b O b n prrity
zoWé Q%Qnﬁéur%@'t@m\élu%lb Q@e%ﬁﬂl er iy Vi%ﬁ)‘ﬂfirdaﬁnéﬁ? REAXS, @Bﬂd%gﬁon selected

equal to or greater than the size of the entrance

frqmy giel grofip @msuitl@g/ ef: thooptiThlcontarbe dstrnos dishy pottGhaingar visual

m wi dth of said vision priority
mnﬂtgwa%gg?ugg nsal ?; equal to or greater than the

size of the entrance pupi|l of said eye.11l. An optica
deV|ce conpri a vision treatnment zone and at o
8.1 east ondhgi |nsqﬂamf Jsepiging tp Glaimeo, wiespigiahlcastione of s3idision priority
r (n . . . .
ot BT Dle 378 SRNILUES ol By O APRLBCABEKbin o sid vision
treawh@ctledct.o ef f ect control of formard backwar d

9. The method according to Claim 4, wherein a minimum width of said vision
priority zone is approximately equal to or greater than the size of the entrance pupil of said

eye.
10. The method according to Claim 7, wherein a minimum width of said vision

priority zone is approximately equal to or greater than the size of the entrance pupil of said

eye.
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positions of peripheral off-axis focal points relative

to the retina of an eye while substantially
wa@rewahs2seousl y controlling the forward- backwardr/us2007/060395

posi tion - - -axi s focal point near to near
]lthe retiﬁggqgﬁgpa%é?%?n %g%%ivision priority zone is

confi gur edigibi re@mphiedat andratlesst 8¢ oRdngpiorieakordesi gn,

sai d second qpti.cal .design sel ected ﬁo control a i

condi t i orfVISE1R éftlé YISIPEs et gPBRIl COBHEYSE i agrredetermined first
opB@Q&EB@ﬁP' defocus and other optical aberrations. 12.

The optical device according to Claim1ll, wherein said

cont rol chidtthe dpticalalesiiga s&leeted topefict icontsolaff foewardHmckvard

of f-axis focal point said vision treatnent zo :
pop PRt RG] SBeBaRes BPIRHG A HE [T F VB dtING Fe substantiall
sifR@Ednkb @ ciroMEd AR EsrRlard-bAKwaE hosiAAMGEEn RN on-axis focal point
astigmatismrelative to the retina, for a vision
neprr tearcathe ref) @wl t hat in conbination with the eye
te )(; h ICIb Ialt fn@%laﬁn%a ézfs?}gnspéf’oaitg gﬁqeﬁg Itclmgt? éutr%g\yvitﬁ % p?eccf:e?errrcrjllinne% second
optiedlwrRsigh aa kiRt shd@sichi @RREnGEIcpRE itPbaital alcbiEtib0sdled®d from the
said vision treatnment zone further conprises:
groygssansishngef aporipherel dafpqusiaad ather ppticat akqigtionhi ch i s
nearer to the cornea of the eye than a second
peripheral |ine focus, to a distance fromthe cornea
120f the eydecloptied dsvichecdoatingteChaim et whaeinsaiddtontrol of the forward-
di st ance bei ng approxinpately | ess than or equal to the
baalf\g%rarpeaﬂf% E%%@Xl@ d0ogah goigts Ryt wipiop dieptipent gone further
coppSis@RlonGBlind & fofw AU JolitbhabMclibheEAEIRI floduced by
| east one of “said vision priority zone I's confilgure
astigmatrsol tedtgiva to ggiretmnag forsavision pratomht dvieatbat is @buhbination with the
regi.on sel ect.ed fromthe group consisting of: the
eySﬁ?@gﬁ§a]§HP/W?'the di stance visual point; the near
vi sual point; and conbinations thereof. 15. The
opti cal device according to Claim 13, wherein at |east
13one of sdihd optiedl davipe renordipg foonleim 42 cohdreigueldongol of the forward-
baiclg\z%allrgdesittiggs o] . Setl"aﬂgr% 1\1/1|1 Sf%gll b ol EI aﬂ(ére% n?en? eoal{ Pﬁl’tﬁgrac!om rises:
pol n PR I%ﬁ?lca1 evice. fo. Ve optical JeVice P '
accor di ngotidofingiaMrdtdheriph@llint Baisdwhhtis abare totifecornea of the
f orwar dbackward positions of peripheral line foci by
cys &g ascspushporipberphiing fogem éo # distanes frewrpe peraga of the ey¢ towards the
peggﬁ%rhl' rgﬁée[" 9ait didedrRb bgﬁg'agpl%& atLl rf@ssfﬂ?a(hl'b?’e W!ﬁ't& d distance from
rther fromthe corne the eye than a secon
thpeorhgeterthd pdripheral eting, to a di stance fromthe cornea
of the eye towards the peripheral retina, said
di stance being approximately greater than or equal to
14t he di st aig _%ggléaq ebie a&%f(ﬁﬁ?‘a& @lai?§3 }é@ﬁér&*ﬂ%& #ast SleldFRaid vision

17. The opti devi ce according to alm 16, wherein

priarity Bastls condigufeddaiinclvdesi wgiopraf saidtoptigal wevics, said region selected
froglg p{?l $§1r&?e<g%1ts§§gl}1£ g# glgeeop%icaleccgn%?; tgg dlss;[aalnge ggaél%%knt;dt%\e/ héar visual

point; and combinations thereof.

15. The optical device according to Claim 13, wherein at least one of said vision
priority zone is configured to include the distance visual point and the near visual point on

said optical device.
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fromthe group consisting of: the optical center; the
di stance visual point; the near visual point; and
w@oniose2ss ons t hereof. 18. The optical devi ce BCTURWOTIEH0395
to Caim16 wherein at |east one of said vision
priority zone is configured to include the distance
l6vi sual pdihplopacd detiec aapiding su@laid R Nwha@tinsaiddtoapbi efethe forward-
devi ce device, 19, The optjcal .devjce according.t i
ba@f\g@fﬁ@&l&?ﬂ%@@@ﬂﬁh@f@ﬂ%ﬁ%m <Y toR i5RLTEeRE @O B comprises
poBitiofin tayﬁ@%?iph aPly B%ﬁWh%hyis CHHRE ot QF cFRRbEe cye than a
than The size of the entrance pupil of an eye. 20. Tﬁe
seaptdipeaphdeMimedoacs tr ddingntofr@ndhawdridca affitbe eyatomasls the peripheral
m ni wi dth .of said. vision priority zqgne. .s,.
roli b5 Rkt oiBi aBitor 5TaseY el R riATiIS ths tange fiopa he
Coﬁﬁhﬁ@ﬂ&qmg?gﬁmlgﬁn@n eye. 21. The optical device
according to Caim17, wherein said optical design of
said vision priority zone that includes the optica

center of.sai ti.cal deyic ri.ses_an tical .
tesi gn 1 dPeCRECH SRy PG rogrtg ot RIRI boyB Pl Bipo( s of yaid vision
prideivy £6heGOBaRITigadiGo aicl @t d ©glonl FRSId DY LA Mevisd sdidsitgios Relected

conprising: a vision treatnment zone and at | east one
frapp gearoyn samsistipe 96 mlee onticak enfersthe distanss viual meyttnBpnear visual
mﬁﬂﬂ&&&m%%g&)yﬂ% opth a predetermned first optical

esi gn, sai irst optical design selected to effect

the control of the forwardbackward positions of

peripheral line foci of asti I.sm ereby a first . . .
er i pher aiheoptgalidsyigs agqeading gﬂ"ﬁﬁwéﬁ ‘%r?lﬁ é%/ leationg Otg?ald vision
prﬁ)ﬁt}?ﬂcﬁletig]@(;h URRGB LIRS th? BRtke Visha ﬁoﬁﬁ YRd tHeShear visual point on

positioned to a distance ron1t%e cornea of an eye
satdowaicalslevive dpeicé.pheral retina of the eye, said

di stance being approxinmately | ess than or equal to the

di stance fromthe cornea to the peripheral retina,
1owhi | e subgtaptitaldbyics hé_&lrdiag RPURINs EARHeR A ktOnBimum width of

f or war d- backwar d position of an onaxis focal point
saiflgasion prietiy zoae isrppraxmtatglyeqeilioar greates thapribe gife efthd entrance
uyh%kgg ﬁ{iority zone is positioned to include the
p BpticaF center of said lens systemnvth said vision

priority zone that includes the optical center being

substantially simultaneously configured with a_ . ) )
20pr edet er ihgofticd devige agsording tafeksing ﬁ 7, whgrgindbe migimum width of said

: i cal ' [ | east - :
viglh ity 153 BRoPRFEl iR 168k EitbicPloh e LizBRPtho ntrance pupil of
andefeocus, spherical aberration, astigmati smand coma

and wherein the minimumw dth of said vision priority

zone that includes

21. The optical device according to Claim 17, wherein said optical design of said
vision priority zone that includes the optical center of said optical device comprises an

optical design for the control of spherical aberration.

22. A device comprising an optical lens system, said system comprising:
a vision treatment zone and at least one vision priority zone;
wherein said vision treatment zone is configured with a predetermined

first optical design, said first optical design selected to effect the control of the forward-
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the optical center is approximtely greater than or
equal to the entrance pupil size of the eye.
WO 2007/082268 PCT/US2007/060395

backward positions of peripheral line foci of astigmatism, whereby a first peripheral line
focus that is nearer to the cornea of an eye than a second peripheral line focus, is positioned
to a distance from the cornea of an eye towards the peripheral retina of the eye, said distance
being approximately less than or equal to the distance from the cornea to the peripheral
retina, while substantially simultancously controlling a forward-backward position of an on-
axis focal point near to the retina; and

wherein at least one of said vision priority zone is positioned to
include the optical center of said lens systemwith said vision priority zone that includes the
optical center being substantially simultaneously configured with a predetermined second
optical design;

said second optical design selected to control at least one condition
selected from the group consisting of: defocus, spherical aberration, astigmatism and coma;
and

wherein the minimum width of said vision priority zone that includes

the optical center is approximately greater than or equal to the entrance pupil size of the eye.
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