;e3e\6TwsW O 112/22011 5111 /28.125 CUSTOM ZED VI SI ON CORRECTI ON METHCD
AND BUSI NESS BACKGROUND OF Jmﬁm 1. Field of the Invention The
present iwoant2om rel ates t f vision correcti @OTAISH/ 28425 e
particularly, to nmethods and dewiss® for providing custom zed vision

correction, and t rrection.
2. Description oekhgﬂﬁfﬁ%ﬁi M?ﬁaarge pOIi?I onﬁ/lli“‘f’lﬁk_tiﬁ?a9 %Qﬁgﬁgi
ainetropic; i.e., their vis at least in part to
refractive abnormalities of %£@§9%WW§ , practitioners
ranging fromlens fitters to surgeons have engaged in the business of

provi di ng vi si onlcdrigldef therdnventioRe ai net ropi ¢ popul ation, as technol ogy
.permtted, through spectacles; nore intimte devices such as cont act

| enses, infra- ocl]‘haprelsmtire&n@ﬁeéa)tes torthafield af dismnl cayrscti@nahdy imres ur gi cal
procedures including cataract renoval, keratoplasty (corneal replacenent),

variations pirtikelaay,abafbihdild @hd asvikds o P ilingkRisRiiksiMgion Bttection, and
(photorefractive kerat otorry) and other refractive surgical procedures t he

most popul atus?,teswpdeﬁttdgutst) febitiEprblighlt dubRSREecBR! Sted 10-s LU

keratom | eusrs general terns, 'nvol ves scul pting m

the eye with an g c[g Las 2 (g ve |t a shape that resulti' mm 'ﬁmnmmm'
vision for the péati e.?fnp 6%8 Ies contact |enses, and thegld,

general ly hel p people see better it.is wdely known that conventl onal

vi sion correcti oft latﬁfnpe@sonéﬁaheptmw&meemwc &6 ST Apign aslssdhar or r ect
all refractive error. This is due in part because traditional vision
correction optimumdtheatkast impintto wshractine abnogmadities ofthe oy Fdvatver H)byearsss
than perfect vision, and further in part because treatments such as LASIK

tend to i ntﬁﬁdﬂﬁ@e@ﬂaﬁ@h@ finbelen@fitterd$o Adrgédine havd@hghdtEintth@budif@y ofr eat | y
reduce sone of the nore gross refractl ve WO 02/ 2200 PCT/ US01/28. 125

errors. Thugmv&t,ﬁ lsﬁ,ﬂ%ﬁéatohtltom fotdife f@éc{]ﬁtttlonaasrae&ﬁ%ﬁgﬁ%n@%tonger find

it necessar ke up 1nt eyegl asses | to find

their sli ppﬁF%L}gh %‘é’&x?%s Ad ?ﬁ“ﬁiﬁé{%@%‘gﬁe LGACS c%hﬂggle\{ e3 4fltra Se%s

associ at ed Vi sion |\/e y recen advances

i n opht hal C tech ol are .bein evel refined to address the
af orenent i gﬁéﬂ%b dulg §sqnde é‘&g&ﬁgﬁrf’ EFFén“gWg'Hg S3araGLreogae anTM

ocul ar topo raphi/ system by Orbtelc, Inc, and wavefront sensi d? devi ces for
méasuri ng akefaop %@&?%alﬁptgmnw)dw%es eiteraptomyi uph ags REHadidi scl osed in

WIllians et
keratotomy), PRK (photorefractive keratotomy) and other refractive surgical procedures

-

the most popular of which currently is LASIK (laser assisted in-situ keratomileusis). In
general terms, LASIK involves sculpting the cornea of the eye with an excimer laser to
give it a shape that results in better vision for the patient.

While spectacles, contact lenses, and the like generally help people see better, it
is widely known that conventional vision correction devices and procedures still do not
and cannot correct all refractive error. This is due in part because traditional vision
correction only addresses a few of the many aberrations that cause less than perfect
vision, and further in part because treatments such as LASIK tend to introduce certain

aberrations at the same time that they greatly reduce some of the more gross refractive



al. US Patent No. 5,777,719, the disclosure of which is herein

i ncorporated by reference in its entirety, provide tools to evaluate

resi dual wefoeasbiive en ors and, when used in conjunction wcriusadysnsed

| aser systens |like the 217C | aser system manufactured by Technol as G nbH,
and ot her eye care technol ogy, have the potential to provide supernornal

vi si on. Con@&R#st dAYS é%?b?‘lcgeséﬁléLéispé&eéW% qwlﬁé?Ydi‘blotlﬁﬁ@dtlgéméﬁa@gi cal
advances into business architectures that can deliver enhanced value to
pract i t i onetosyakeawdorths mounisgwithsyeglassegiathand tesfitxbthielr slippersdofveven, tifey
econom ¢, social, or personal enhancenent SUMVARY OF THE | NVENTI ON A

sol uti on t haby agshreasestheheisuad auesanted agoResd) foricfi@fiblef WiRE niphaitte viidnet
forth by the present invention. The term"vision correction” as used in the -

description of tRelatipe9REdenadvah®s $n Qﬁl&tﬁhlﬁf&l«%ié@@&ﬂﬂ@@ dr8BERAY BBRASpddD
vi sion over that provided by conventional refractive Correction and to the

§Ubl ective it eHALd %rhéﬂ%ess ﬁfeeif&g?lgﬁtti(gr%ﬁ issngs.F%IﬁﬁE%tS&]}Hs&ngntg gﬁx{ﬂ 3s, the
practitioner™ as used herein refers appropriately 10 anyone qualitied to
fit, prescribe, or dispense vision correction devices such as ipect acl es
and the | i Kerbsin negplaaiopgeraphenterhby Opiel-dn¢. 2pd Mavelipnd seuping davidesdplect to
the patient's eyes. 2 WO 112/221111 PCT/U S111 /2825 Tii accordance with
t he pur posemeésuting and cemedting higter-erdso dbarchtiansisuvh @a thay ddelssad inédilhaneen, a
met hod for providing vision correction to a patient involves engaging the
patient in g DroEatdnt WREE,7977729,ithé di¥closdé of whith iSHerigihdiporaie bl @8ference
aberration neasurenent fiomthe patient in the practitioner's facility;

Lransmit Ui ng (i ARGHAY Shb 0k (Gl RARAI 1 ERADN FAHRIe BRGLs M SinARgF iRt ed data

including patient a practitioner information In suita ormto a custom

cust om | encc i8R SRR A e bl ARG GO0 B PR e Ry

practitioner with the customlens. In the instant enbodinent, .the custom

| ens rmay beTgrhiaplas Suvbh i otbey ynray ,fecgaplasxﬁﬁay? thepoightipldp Pravid hi s and t he
enbodi nents to follow, the customlens supply platformprovides for

manuf act ur i swyeroanalysiops i at e custom | ens preferably, but not necessarily,
at a location renote fromthe practitioner's facility by known

manuf act uri ng nmeCbmesnitahh efertsmt divased todhesporatithesertechnologidahadvaficdsdntol aser
abl ation, |athing, cast-nolding, or otherwi se machining a | ens surface.

Mor eover, i pusidiss arrAfledii@s BaPOS] dBERESerh@nde@vaR¥to bRRtNGNES keRdor@ber ration
measurenent is preferably obtained with a wavefront sensor but nay

al ternati Veééﬁsﬂt'hefé?% ﬁd?ﬁﬂk%iii # the form of economic, social, or personal enhancement.

SUMMARY OF THE INVENTION

A solution that addresses the issues and concerns identified above is set forth by
the present invention. The term “vision correction” as used in the description of the
invention refers both to a measured improvement in vision over that provided by
conventional refractive correction and to the subjective evaluation of “seeing better” by
the patient. The term “practitioner” as used herein refers appropriately to anyone
qualified to fit, prescribe, or dispense vision correction devices such as spectacles and the
like, or medically attend to a patient particularly with respect to the patient’s eyes.
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be obtai ned by phase diversity techni ques, ocul ar topography, pachynetry
and ot her suitable nmeans known to those skilled in the art for obtaining
wavef r ontwa@bgeai i on i nformati on. The neasured wavefront ROBUSEGI/I8eIFS
preferably refer to third and hi gher order aberrations and, nore
preferably, to fifth to tenth order aberrations, but are not limted as
such. I'n an asped agsordange wathybeipyrapge ofthganyention, gy erghndisdanddroadiycul ar
wavef ront aberration measurenent fromthe patient in the practitioner's
facility; tdesesied héneip, ehmectbed fof pravidiagyeisioacouectiongds apetenttnvohes gagagingit ed
data to a customlens supply platform and manufacturing a customlens at
the supply phedatientin agrectiaecgfatitity; obtamingapealirweavefisniubsieidon any or all
of which may carry contractual rights for practice W O 1121 2200- 4

PCT/ US01/ 28 yleasirafent fiothiteatiein (RS prabiitiodbr Mabilily; TBMsiRRtidd he SRNESSNOT 2
royalty or other 1 ncone. The contraclt)ual rights may be exclusive or

. - | usi fe: .| I
spoct of 1 peran el e ke d B gt Ryl b find R ABAGTC

patient with vision con ection and r, esul ti ng visual rformance fromthe
cust om | ens "ifHRation IBéP‘(té?ﬁe f%‘rfotal?élfmﬂﬁle’@rﬁ Ulﬁiatgcgmp&aﬂtmg?ﬁt THRES pat i ent
froma conventional refi action. A related enbodi nent of the invention for
provi di ng viegpropridier masufpenring ¢ shsien laghthesgrrly phatioant andpravighedhe t i oner' s
facility where the patient is fitted wwth a trial contact |ens having a
non- cust omi petierd ot thei practiiontawih tHeapetomi ldentinfthe ingtantymizodimaentsthe custom
contact neans, the geonetric center of a surface of the trial |ens;

obt ai ni Ng  a | 4@ Wedy Y caRARSt leks] ANnIY AGHGRAE BF ah IOD) @i tROEmBodiMen@teONg
an eye axis passing tluough t he geonetric center of the lens; transmtting

the aberrat if&@ﬁﬁé&ﬁs?ﬁgénﬁgﬁgﬁlg gfaﬁ@ﬁﬂ%%ﬁ&e% o khdhiadifrifl @g%&ﬁ@gﬁ&@t act

| ens supply p orny an a custom cont act r the
tient. | t i di to.the i ti .0vi di

Dot o I RSt BOATAL p SRR, 4 2Rk PVEIL O LDRRERIS,

S face snastsile NkRERPOREMBENT oot aoharMOds BBed et T JFicde

patient's eye with the trial lens in place; the aberration measurenent

i nf or mat i on to,daser abistidn, tlahingncastimokding: of otharwise machiving @ lensasytface. f or cust om
shaping the anterior lens surface; and the anterior |lens surface is custom
shaped i n- siMatetwer}inehid avd ¢ie: enhbodirthérns @notiowha tyavefientlabeasationymémsuneant act
| ens, an onlay, or an inlay. The in-situ custom shapi ng woul d preferably be

by laser abli@fifRably Bo@thedSRars wabetfdnt SenSoHIRM hﬁ?%!ltemtaﬁ@el? BREdApleMBntarily

measurenent information is also transmtted in Suitable Torm
be obtained by phase diversity techniques, ocular topography, pachymetry and other
suitable means known to those skilled in the art for obtaining wavefront aberration
information. The measured wavefront aberrations preferably refer to third and higher-
order aberrations and, more preferably, to fifth to tenth order aberrations, but are not
limited as such. In an aspect of this embodiment, the steps of obtaining an ocular
wavefront aberration measurement from the patient in the practitioner's facility;
transmitting the wavefront aberration measurement and associated data to a custom lens
supply platform; and manufacturing a custom lens at the supply platform are segregated

into respective businesses, any or all of which may carry contractual rights for practice

3



to a customlens supply platformwhere a customlens is nade for the
patient. In another 4 WO 112/22(111 PCT/USIT1 /28-12S aspect of this
enbodi memnyyp oki2kdoyng the patient with the trial |ens furthactivsoohyes
identifying, by a marls or non-contact neans, the geonetric center of a
surface of the trial |lens _and obtaining the wavefront aberration

neasur enent ang Sathesrrnyes alhof svhidisnpnbe tgsewga of peoysliy ok pHickineemeeThef t he
lens. In sone individual cases, it may be preferable to dilate the
patient's pempittactuel tighte magrbeapplusipe pan@-gxalusivrandfmayHee grpated & amyomanlodr t he
trial lens. Another enbodinment of the invention provides a nmethod for

Vi si on cor r eCpartids. iTA@hotieNgpect@agiis embbdimpeat, peddticé 6f the Riv@atidd wilDgiovide
facility; obtaining a wavefront aberrati on neasurenent of the patient's

eye; and Prﬁl\eéipq{iélﬁ v@mfib@i%ha&sneétiotnhﬁd\f@syuﬁﬁfgomua@parf&ﬁiahe@hﬁaﬁgﬁy&gmtleﬂ'sn the

formof eit a picture, a conputer sinulation, a graphic display, and/or

a mat hemat | . Lepresentat | I . referred .aspect of
Chis. enboc Tiahie PoRranar i yBeJtouldBe PRYeD R e gl K e ShAFRURRET o' noke
subj ective eval yation of the wavefront aberration neasurenment which wll
|l ead to thef®di@sf¥ttive eval uation of better vision. A related aspect
i nvol ves transmtting the wavefiont nmeasurenent to a |lens supply platform
in a form r eadabAgelajed evebadementof s invesitian ffor proyidingprisidn comestian cudvem | ens.
111 a rel ated enbodi nent, obtaining the wavefront aberration nmeasurenent of
the pati entéaging a ptietidinrgpracizivaats fagility whap lieypapient ib €itte® asthraafiehdoritact t he
patient may be acconplished automatically outside of a practitioner's
faci lity, |Rnshiih@hnbARBMizel AntchisPRiRe shapeORIAE HIRILPL ARGk B foBur e
readi ngs from devices | ocated in supernmarkets, workplaces, etc. The desired
| nformati on, couh g LAE Qhé)geotlﬁrﬂ?? e a%thtﬁ’éEB&f‘tﬁ{‘Ha}’leBQ o%taﬁﬁiﬁg%'v%dvgﬂ‘é‘s{n
(e.g., for diagnhostic purposes) or to a customl ens supply pFattormTor
maki ng | enses far the patient if desired. WO 112/2200 PCT/U S /2825
7t Aot hor Sheattin eanDameRam T RUEHOREHeAIOTE G R TP BR | on t o
a patient involves neasuri n? an ocul ar characteristic of the patient's eye,
ei ther by aSmeine cenierce! thelongdragsmitting thesberratipnfraedspiementin andpprapripte
Wi thout pr actiti oner intervention.

form to a custom contact lens supply platform; and manufacturing a custom contact lens

for the patient.

In another embodiment according to the invention for providing vision
correction, a patient is engaged in a practitioner's facility; the patient is fitted with a trial
lens having a non-customized anterior surface shape; a wavefront aberration
measurement is obtained from the patient's eye with the trial lens in place; the aberration
measurement information is transmitted in suitable form to a device adapted for custom-

shaping the anterior lens surface; and the anterior lens surface is custom shaped in-situ

by the device. In this embodiment, the lens may be a contact lens, an onlay, or an inlay.
The in-situ custom shaping would preferably be by laser ablation. In an aspect of this
embodiment, the aberration measurement information is also transmitted in suitable form
to a custom lens supply platform where a custom lens is made for the patient. In another

4



The neasurenent includes topography data and/or wavefiont aberration data.
Tlus neasured data is evaluated and the eval uati on produces an option

mat ri x t hab oeempar es, anong ot her tlungs, prospective Vi Siporsof/tsEesi on as
a function of a prospective eye treatnent, cost of treatnent options, etc.
Based upon the eval uation, the_patient can sel ect her treatnent option, and
billing and asRasEohidussrakadinemgliting thepatientyih hetrigldensfugherinkdvest i on. In
an aspect suited to all of the enbodi nents descri bed above, patient data
may al so be idangifying,cbyt dmark erpenspniagt meanscthe igeomeiric geeterf afranurfacectthermaat e,
e.g., record peeping, ordering, billing, and delivery information, building
aci d mai nt ailgnisrgdpdtaitng tieavalkasaiabetraiai nesurendny 8loag ah eye edopassing and
«productivity evaluations, etc. Any of the enbodi nents are al so anenable to

aut orat ed birkloh B9t YcSmeir> dinter 6 BidrsBPbdm MU VsEESe i Bo B! | ve
aspects of the rnvention provide for a "sem-intelligent" systemin that it

-facilitates e L qter i es IS Ki of .

i nformation tgﬁl%g\sﬁer%%ll%ﬁfgﬁ@ﬁgh%?g% agpaﬁﬁ%%s a{%?()tﬁe&e%fe{ﬂgéé@géi %031 etqr%‘éhep%]tall ent,
the practi tiloner, manuf acturers and other interested parties. It wll be
appreci at ed'® those skilled in the art that any data transnussion referred
to above could be in the formof telecomor datacom and could be sent via
wire based (opti stotherigarbodisngst af thedventign pigvides a suethng for vision camgetedrer abl e
interface woul d be Internet based. WO (12/22(1(1 PCT/US(11/28.125 BRI EF
DESCRI PTI ONiridfudihi eEaWINGS patient aca prapdmyneriy) fadilayy obgningh ivedve ot
incorporated in and constitute a part of this specification, illustrate

enbodi ment s apérritivd MERERMent HMAL patdit 86¢b; ah@ PRI MiisPlay Be tHlesHieRdhi ON,
serve to explain the objects, advantages and principles of the invention.

lii the dray ionﬁhgisgr]elﬁeﬁt f 1Rt R C?‘f';ae?tﬁ’eloef pithré % COMp ey i étﬂ)‘ﬁ??grzg)rl]ﬁc

architecture for providing a customlens to a patient accordi ng
enbodi nent

f the inventign: Fl 2 1S bl pck view of _an _alternative
2spect of a diplnedoE brftRmalic sorveietisfen phiit iy Red: Si7 PEHERLRRHRE on
according to .an enbodi ment of the invention, FIG 3 is a block _ view of an
exenpl ary i thig pmbodimgnhdhe displawis in edemathagalleysihe anirndiomake pubjesive
invention;, FIG 4 is a representative display of a sanple patient's
wavef ront alsuzinationef the weuefcont abertasion measwrement Whiph wfill lead ihethesnbiective
aberrations; FIG 5 is a representative display of a sanple patient's
wavef i ont alkesluatiomsf better vision. A related aspect involves transmitting the wavefront

measurement to a lens supply platform in a form readable by the lens supply platform for
producing a custom lens.

In a related embodiment, obtaining the wavefront aberration measurement of the
patient's eye including presenting a display of the measurement to the patient may be
accomplished automatically outside of a practitioner’s facility, in similar fashion, for
example, to obtaining blood pressure readings from devices located in supermarkets,
workplaces, etc. The desired information could then be transmitted automatically to a

practitioner (e.g., for diagnostic purposes) or to a custom lens supply platform for

making lenses for the patient if desired.



measurenent after correction of higher-order aberrations; FIG 6 is a
flowhart of a representative nethod according to an enbodi nent of the

i nventi onwolf@200f iS a picture of an exenplary custom | enp@aadoaiges for
delivery to a patient; and FIGS. 8A, 8B are actual wavefront and point
spread function displays for a_diagnostic gns and a custom contact |ens
according to an &x&mtherrglatedisamodint.qt methad forapdigs visiongerrertipn tq 1- 4
PCT/ USQ1/ 28~25 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS An

exenpl ary bpstiens fyolites attiasusing anpcklir charpgtenigticrod thegpatiantSy ¢ye, githes bs@acor dance
with a preferred enbodi ment of providing vision correction to a patient 12.
The pati ent pﬂaZtiﬁdjmémﬂﬁ phstisiehér’ sfacidityp oaetiotslpwithost pratitiontryinfefventibe,
practitioner's facility is suitably equipped with apparatus (not shown) for

obtaiiung, irfe Hfb%dr%laﬁrlnclﬁ\@éé%f)ﬁdggéplﬁ%far &W&@vdv@ﬁ@ﬁt%&fr&’t{bxﬂ&té rpms t he

patient. The apparatus is prefera one of a vari ety of wavef ront

measuring ipstr U?@?&tg s{%eg]ﬁtedzéﬁw -I;/a,lua\él?x\f §Iordﬁfx%] zoloﬁgllﬁ?ﬁ]x @ew ) e%arééj m

Bausch & Lofib™ 10188 M € and
associ at ed ocedtf f or obt ai.ni Ig wavefront ab rratl (%n i nfornzation such
as, e.g., 88 QilgE FLngs, PLORRECHY® YSIP8EOHEFRPD 481 adungiqnot 2 praspertiyesye di spl ay
of a patlent s wavefiont aberration information. ThIS i nformati on may take
a vari ety ofreisicht castod Iﬁreatr@nheﬁtm@mt@ aBrspd ypen Blecevalpation thepatienbessyr  f or

di agnosi s, prescribing, etc.; by the patient for infornmed consent,

informati onselsmlmjeetreatmenmpmibnaaﬂddﬁllingtand lenls ynemn fastudimg icany oemnl/aofonhitibhlil)ng
platfornl 18, and particularly, for a customlens supply platform 20 where
a custom | egpopasi@fiodpon the wavefront neasurenment infornmation can be nmade
and pacl caged for shipnment to the practitioner or the patient. In addi ti on

other refracti veg? @Qtdsuﬁé‘& {dif ot %Mﬁgﬁts?%%@@% é?atgén@ﬂétgﬁ

such, different Sr e may be 1 nterconnecte dlagno

i t f d d.t t t | | t put ,t.h t
e ormat | ond1sR vE s do AL At ath Rl AR Yaghtdibaidre FrREER | .es
well lcnouni in the art how to convert wavefront, ne urerrent |nto data
that a | aseKeening ﬁ@e&ngoblﬁgg, &’QHP@’@ ten, r?b‘&fl%laﬁé “@H&P‘ﬁﬁ’&ﬂa igBt use

to create a desired surface nodification;, therefore, that exercise need not
be di scussedatabases itpaimens suriveys, fgecormsiciand pductiiin evaluatiens eical Anyaefithe f
the invention described herein. For illustration, however, an exenplary
process i s simbutdinentsare else amenshlé o dulténatéd bilifg vib, ¢.8., erefit/debit bad seroicean

The interactive aspects of the invention provide for a “semi-intelligent” system in that it

facilitates database feedback to interested parties. This kind of information allows real-

time choice options to be evaluated by the patient, the practitioner, manufacturers and

other interested parties.

It will be appreciated by those skilled in the art that any data transmission
referred to above could be in the form of telecom or datacom, and could be sent via wire-

based (optical fiber, cable, etc.) or wireless services. A preferable interface would be

Internet based.



WO 112/221111 PCT/ US01/ 28~25 exenpl ary aspect of the invention for a custom
contact |ens produced by lathing. Starting at block 1, Zem | ce pol ynom al
data i s owpuar2dy a wavefiont nmeasuring apparatus. The datr@Tisoi/mgps at

block 2 to

an optical design programthat in its nost basic capacity

designs the shape of the antgpi ' or peripher al
zone) of the proposed cont acﬁﬂ%giggﬁﬁg%%eﬁ%w data is
generated at block 3. This data is preferably in the formof a mni-file or
other suitable fdPRASCOMMPIYING dFagiagh MaigLarg ifcarmorated iy 4ng qonstHute aneg of
mni-file data is input into the |athe processor at block 4 azzd a custom
cont act | enthis spepifisaitions dllustratsl esehaslirgentRef the praseptagesntion ands|tagetlier with the
«illustrated, sonme information is transnmtted fromone platformto another

pl at f orm vi

dedchiptidmtserveed explanelesbjects ndsansmes tndpritdiples of the imwentiowelnand

transm ssion nmedium can be used. It is contenplated that sone or all of the
-platforms wyd grbginggcat ed remote fromthe practitioner's facility but tlus
need not be so. The supply platform 20 is suitably equi pped to produce an

oDproPr 2 CUSt B BB S o g A SRR B e

inlay, a customo

process wi |

may be acco

abl ation, |
quantity of
patient so
preferably

ay, or a custom | ac I'ng

| preferably entail shaping a surfac f.the.customlens. This

APPSR 16 PBER BPCarBIRE o Y OB mSEEEBS VAR ng | aser

at hi ng, casting/ mol ding, or other known processes. A specific
cust %an 2isaddockevigw of @p pltefaativecspecs of prhysingss grebiiedtens foor t he

as to be used over an extended period of tine. The |l enses wll

peovpding agestomriers to uphtentzecbrdmg e an d8b¢dimenhefithe inventist; om

| enses) for the patient. An exenplary representation of a custom zed

package is
or practiti
desirable t
vi si on coul

shown FI®. $1sG bldck Vib® ofas kr@eplad inishe Budifess MdaeesecoRling® 4at i ent
oner as appropriate. In azi aspect of the enbodinent, it may be

S0@MnN6r thatdveRlion;t © the extent possible, what their inproved
F%e as providgﬁ %?lthe customlens. An 9 WO 02/220(1.1

PCT/ USCOL/ 28~25 i rument nuch 1 j ke vef | ont nsor Vi equi pped with
E hace componsat T 4 e ety fori S eebBl pahERP hafitidnt SysHBPCT
No. 5,777,719, cangﬁr og‘rde an i ndi g*aathi on of wavefront corrected vision. An

exenpl ary aBEAFHET

P SR RRLoR.QF Brehgnprdgs disrrayonss

FIG. 5 is a representative display of a sample patient’s wavefront aberration
measurement after correction of higher-order aberrations;

FIG. 6 is a flowchart of a representative method according to an embodiment of
the invention,

FIG. 7 is a picture of an exemplary custom lens container for delivery to a
patient; and

FIGs. 8A, 8B are actual wavefront and point spread function displays for a
diagnostic lens and a custom contact lens according to an exemplary embodiment of the

invention.



shown in FIG 5 resulting fromthe con ected wavefront aben ations shown
i1l FIG 4. It will be appreciated that the custom zati on aspect of the

present iweoankbeea is primarily attributed to the neasurenmgiir/edndg0Er ecti on
of higher-order wavefront aberrations. These are generally considered to

consi st of nonocl (= i I i i igher order
Zenl i he poIynonidpgﬁgﬂ£ﬁggﬁﬁségﬁgﬁ¢§q?&?@ﬁé?giggﬁ@ﬁﬁ%ﬁggggaggﬁ?ﬁ%% nodes.
An exenpl ary business practice used.in the | fer Vi siQn correction industry
i nvol ves per pr oSdFeEiPlary Susinpss arqhitgetiyedd is astrpigd i BlGd ipyaceqydanggvatiy f
non-reusabl e laser interloclc cards to the doctor that wer a inserted into
the | aser anagrefairechenbodilicstof nrowdingsasiomenriagtionto opaicat £2. ThapatieodE i s

al so appropriate, for exanple, as applied to obtaining a wavefi ont

aberrati on pRa6ts BEREEIF at d pratisticey’s Sacilitgd 4! Ak peacHEondtISfatitiny 9BYitdbly

i npl enented each tinme the wavefiont sensor is used to obtain aberration

I nfor mat | oneqkibKQINGRE apﬁa?é/tuQEnoft Ql?oxﬂf)%ﬁ&ﬁﬁﬁin%?ﬁ%ﬁa?ﬁéﬁtl&nﬁa@éﬁdﬂ Migrafibnt he

met hod of thé invention, particularl’y those occurring between different or

third party.controll | af f I usipess.actjpvities
that carry ér&frg%é%o yl%gfrr&%t%e aQil%ﬁ% ofn%yaﬁ’ggrgﬁla?% %%Pefr%ﬁy ﬁgelo{rnal ﬁ%%e?y %%cor di ngly,
it is contenplated to automatically transm ;M various data and information
bet ween pl affeyeiHont sReasVERERSEUMEHS {98 sZpVavVsos wavgitont aberration senser frgMhanci ng

t he value of the products and/or services provided. Part of this enhanced
val ue st r eaiBaiisehl & demb SpgoekbechnsiagMuract) e offetr seitdbledevieed iandjagsheated
i nprovenents expected or obtained over conventional refraction practice,

and enhancegrotadites foR obﬁ@hiﬂ% el éfedr ABérratioRinfolh&lidheudR 98) e Titasediersity 2825
FIG 2 is a block diagramillustrating an alternative business architecture

400 to that aﬁ(ﬂgm&bgraﬁ))g FI&. 43990 bﬁ%rﬁ%%g{ﬁ?%?a} ?F;a O@aﬁ%ﬁm W@a@ﬁ%mﬁ%‘%ﬁ&ion

interactive system- A practitioner conprises t

D20t b it RSSO AR Pl e SRERSE R AR 2,

personal history, practitioner jnfornmation and whatever .other, information
Ty be usef UFePlsby AR RARNER fiy SABREP SRR Sfe Db FeRAeH: (@5 SHHEds 1 or

future use. The vision diagnostic information 200 is sent via the |Internet-
to a servi ceopent frseraDo. subdctive pvaleation; ¢tel Dy pmerdstae apdfor billorepleiferm
storage server 201, a lens design interface 202, and a |l ens ma~.iufacturhig
i nterface 208, andwartioppealy, fdr a cvktonnizns supphxeatfemne? G ivberef a astoselens basegl at f or im
300: order, billing, and optional denographic information, 180, for
exanpl e, ar @péeite wavehioak mhematentst hiforaihtion I bdinalié At Pickhgedrr dhilpment to
the practitioner or the patient. In addition, other refractive data and patient data may be
obtained and transmitted. As such, different platforms may be interconnected. The
selected diagnostic equipment is preferably designed to automatically output the
appropriate information in suitable form to the custom lens supply platform 20. It is well
known in the art how to convert a wavefront measurement into data that a laser, lathe or
other suitable surface modifying equipment can use to create a desired surface
modification; therefore, that exercise need not be discussed at length herein, nor does it
constitute a material part of the invention described herein. For illustration, however, an

exemplary process is shown with reference to FIG. 6. FIG. 6 is a flow chart of an
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and | ens design and manufacturing information 210 is sent to and received
by a customlens platform 20. Odering/billing informati on 180 can be
transm t t wa d2@20d3e practitioner, the patient, or both. Custcrusdoens2s
information 210 is used by Iens platfornl 20 to produce cust om packaged

| ens products I()ilfor the \M;lch can be sh (L atient at
home 24, fofXeRaAR%® pecgrof lt’*ﬁ‘?}lt‘ﬁtl qquis@ma?mgac,t Ipf‘t cq ?gttl ng
and/or delivery to the patient 12. Simltaneous to the transfer of patient
and | ens i nStarting pidlodeb Zepibe pelyspraiel dateis,outputby ausavedipal mgasiringr ni at i on
206, 208, may be transmtted between various platforns, for exanple, as
shown. Mor eapparatus."Ehe ddta s ihpibterd biock Bitd en bpitieal 46@@@30@1 thanmiitaned basic
senu-intelligent interactive systemin that the system provi des for

dat abase fegalhagk dbdghaiab sﬁdﬁé’%flﬂfétdt‘@&iar ViR YSptRla PSR B or PaYipHRYA PBhE) of
based upon the patient's wavefront measurenent” and/ or other vision data

Slngt 19(r)r %egg%eﬁﬁgf%&se@%éﬁ lesﬁSA [S)%c':&f‘or n} ?gﬁlrlrlgéyﬂégené&éggfl %alcﬁ' g l t(:a(r;st he
iti . . i ] WO
Dbt o e s B0 oF el b S BS SpSh bl

paynment, etc. To illustrate this, a patient may seek to obtain vision con
ection (or isAstevmedaty. Bhe F’H@Jeﬁle\ﬁa%lﬁ)ﬁlpébmﬁe@?llﬁhe prosessay 3 biroli4and a

character istics of the patient will be neasured, pr eferably wavefront
aberrati on ansopwessiabl gns ispreduced aﬁtlbakrﬁ.tlhefmingtatgaimtoﬁ@r hplyllustady enent s
wll be obtained. A pr actitioner or, alternatively, a conputer determ ned

eval uati on, sé@e iffs@ngiion,is Baysntiase fotheonk hddtfohaoc padtherilatforhl B8 BeChicrRetyi Si on
correction could be better acconplished not by |aser vision correction but,

foe i nst ancgqyByerfafyUsi ?Gﬂtﬁg Raf&histi6Rfrodd A6 B¥AhHEkdPReMRh &8 vesdd1§t or m

of an option matrix so to speak wherein I nfornmation about prospective

Ui s1on COr S8l bR SO ne ARG R S A Y SR ERERRARSE 2071 N

di fferent types atment or An-eye treat nment
option can then be se t he, patient and/or the practitioner, and
upon sel ect PEAFULIPRRE Sa%ﬁfé’%‘t@%é“?‘?ﬁrg’?hﬁf? ‘on such as wavefront aberration
data and patient financial information, for exanple, can be automatically
sent to the appr dpeiserrly pladformehis pitablyeeqpinped fo RrodecemdppTopTielesusion ens
supply platformand an order/billing platform respectively) for

processi ng. léns. dwodiianglyrmdiomecdntat lanke dustoeninlayn a costogpromidygongcustan on
correction to a patient, the patient situates hinmself in a practitioner's

facility. AfOLRenbaeidde! The thatlnRGRGISE prockeNGilll prefeRibBeémal] shaginfei 4 Juefdcé of t he
eye. The diagnostic lens will be of simlar

the custom lens. This may be accomplished by one or more of the processes including

laser ablation, lathing, casting/molding, or other known processes. A specific quantity of

custom lenses, €.g., contact lenses, may be produced for the patient so as to be used over

an extended period of time. The lenses will preferably be packaged in a customized

manner 22 (as they are custom lenses) for the patient. An exemplary representation of a

customized package is shown in FIG. 7. The package can then be shipped to the patient

or practitioner as appropriate.

In an aspect of the embodiment, it may be desirable to show the patient, to the

extent possible, what their improved vision could be as provided by the custom lens. An
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design to that which will eventually be prescribed as the custom contact

| ens. The power of the lens preferably should be spherical (defocus) only,
simlar iwomagpioktude to that of the patient's eye. HoweverpCT/fSothgi2s
patient's spherical power is not known, a standard plano powered |ens could
be used. Base curve SeLﬁﬁt' on i s based on central corne curvature

readi ngs nadBSTRMFE UEREE SR Ve OBl SRS O SH‘EB%FQ‘PW%%B asc CPIRENSARE pughs
avai lable, the trial |lens can be fitted enpiricall observation of the
novenent, 12s a dafprmppleppirmor] asishperingks. RathBTom?J{ékﬁ: ican providgraa indicatidron
of the lens. Regardl ess of the nmethodol ogy used to select the lens, the

| ens is pl acfdvayafrbtecoeeeted aidiavedn txengdarylabbmaicn dodrected wavefléht dfispldyeis, and
then the centration, novenent and rotation is assessed using a

bi omi cr 0SCORGowR e FIG! NS re3IRHL Grofli0Y cORY@EEWhy HRRR abirt M hhoRkilin IFEGRY.N
relatively stable between blinlcs. Ideally it should return to its primary

b
T30 20 ot o PP Ao AT B Ry

on 1's present a

st eeper base cu c lens shoul The

wavel ront  wilFf %‘ﬁ%ﬁgﬂﬁg‘ﬁ@%@lﬁéﬁ%@ﬂe‘ﬂ%& sPTgon LSRRVt | deal 1y,
t he patient mAII have a large p greater than Snm under the

i | huni nat i orfbe@aiEms; dmese Eﬁéﬁelﬁqii@ ’é‘%ﬁ@ﬁﬂo Fens af mosechromatiqrbeggiens i ons
are not such that the patient's pupil is dilated to Stmnaturally, then a
phar macol ogiassdciseewithiisyd oel highdriorde detokepayneniaticnd padicplaply fifth tbéenthder
the illumnation conditions used for wavefront neasur enment. By correcting
t he pati ent'@dsvReshikemtiodever a | arge pupil size, the patient would be
wavefront corrected over a wi de range of pupil sizes, and pupillary axes,

since this axis sky Eic?n%l&ry"lﬁﬂ&e%rh&ﬁ%%séﬂnrtﬁé ?afséﬂﬂs&l?c&i’%'tlbn fldStry
Measurenent in tlus fashi on eases |ens fabrication since sone nethods of

manuf act ur e, I e r r .
control if tlﬁ‘pﬁ%gﬂ? g?&ée&x%egg%s i'S Ec{tch Gfsciﬁﬁllé'"j?ée ?B‘?calsﬁfé O%H(Sﬁaélgﬁeltﬁgasmrhe
wavefront neas uI d be nmade al on the onetr entr

the'l oo, 1 RGHag e oiBE dertPr AT B5To s EREn b HE Toths ey vitiont VRl e Taser
viewi ng particul ar marks nmade on the diagnostic | ens which defl ne the
geonetric cavRud nefonekae| Bagmpdelgs algo apprepiagte.fpr example i applicddo phiginieg2 ough
a canera nounted in the wavefront sensor instrunment. Using a Hartmann- Shack
t ype aber r atwavefieahaherratiom nicangeneft. {the ehasishet thara per userfegesayitse capt ured on
t he wavefront sensor CCD camera, and converted by software algorithns into
a series of igphimdt@edcanrh fintd theavekin Berdosiz usPtol dainab&tationtinfolifstictt i on of
t he eye and diagnostic |lens system If so equi pped, 13

Likewise, any of the processes constituting portions of the method of the invention,

particularly those occurring between different or third party-controlled platforms, may be
crafted as business activities that carry a royalty or other income generation for their use.
Accordingly, it is contemplated to automatically transmit various data and information
between platform constituents for this purpose with an intent of enhancing the value of
the products and/or services provided. Part of this enhanced value stream includes
improved vision to the patient exceeding the improvements expected or obtained over

conventional refraction practice, and enhanced value to the practitioner.
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W O 02/ 22004 PCT/ US01/28-~2S the r otation of the diagnostic |ens on the
eye w Il be neasured by the wavefi ont sensor, by sensing of specific

maxl cs nad® @r2dme di agnostic | ens and capturing an i mage pafr/usee2842ns i n
its stable primary gaze position with the canera nounted in the wavefront
sensor instrunen lf.tlus capability is not_available, the.cljnician wll
measure the rot ah[gn‘{ brd @ﬂ‘ék lgﬁ?ndh“%/qf‘ém%% aH%fPﬁ%V@Z‘%PS@ﬁW@E@C ‘?%&9 and
the specific marks of the diagnostic | ens. The Zernilce coefficients are

t hen conver thatishawwindfie fendde tiedgsis of zeemmi-mécligrnt interpetivesysiemie A bi ng t he
corrective lens surface fox the customcontact |ens. The corrective surface
can be ant eprastitiofierpqaatérnor4Oaontpnsed the praciitienet's ifability i1¢ evleemthe pZidentl1Qds
~coefficients can be derived by dividing the original Zem he coefficients by

n-1, where BngBpd &S étletatt HRiohhdgasiticiafdnmdasn 260, iMdudiRNvacdfrdnens material .
All Zenul ce coefficrents can then be nultiplied by -1 to flip the z axis

‘and nake |t pRaGOLLEGLA0pHRYER KA, BhURINBNhIEINof A% JEASRdglec! M aues

using a commer crally av ay tracing pattern can be used to

determ ne the correcti surface vef.ront and .hence the Zerni,l ce

coef f1 ci ent BoRRANORIpaEs Fe QrsoaRbiicling o patiajtingoge et dabaRePEd | nt o
a software program designed to produce |l athing instructions for a 3-axis or
similar |at seh The visiopglizgnoptireiniQspatien PO(issaatrdAg the dpfermeblod SorHRT zed
contact 1ell5. Alternatively instl-uctions nay be derived to guide a small
beam | aser plasfoyn&d0timt dlusgatively inchuesamimfampbing aiorage eeryer 201, bdtrs deaiges,
the rotation of the lens on the eye is considered and included in the

cal cul at i onintsfeese 2021 and 2gnd Memefbctndng infg e 20ACByI B eRinfeabiide nent S.

Thi s conversion of neasured Zernilce coefficients and | athing instructions

can be perf gEiERsled Froth SPIBs!pIaITorR BEE: Redhrl BIllfnpCatPRioh A HenRRRpAlc  OF
renotely in a conputer comrunicating with the wavefront sensor and

transmtted; cus \V oSk, | iibed

w th respectpuiy s | AT e amD BokoR 8 uh fgtbiveA BY afibud Ll pHESAEAREY,
to the patient,and tested. 1 WQ 1121221 . PCT/U 5111 /28-L 25 An
exenpl ary eﬁ%@?%LW@ ?@E%ﬁ?‘%‘&ngﬁ 9B 189\/@.}&55\ S aﬁﬁifeicﬁ‘wlegh% ARy t he
paranmeters listed in Table | was. sel ected and placed on the patient's eye.
TABLE | lens platform 20. Ordering/billing information 180 can be transmitted to the practitioner,

the patient, or both. Custom lens information 210 is used by lens platform 20 to produce
custom packaged lens products 22 for the patient which can be shipped to the patient at
home 24, for example, or to the practitioner's facility 14 for fitting and/or delivery to the
patient 12. Simultaneous to the transfer of patient and lens information 180, 210,
respectively, various royalty information 206, 208, may be transmitted between various
platforms, for example, as shown. Moreover, the illustrated architecture 400 may be
considered a semi-intelligent interactive system in that the system provides for database
feedback in real time between various platforms. For example, based upon the patient's
wavefront measurement and/or other vision data and/or demographic information, the
service platform 300 and/or the lens platform 20 and/or the billing platform 18 may
generate feedback 500 to the practitioner and/or the patient that influences the decisions
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BVP: -2.00 Dianeter : 14. Onim Base Curve: S. 3l nm Monocurve Optic Zone:

8. OOnun Center Thickness: 0.090irirri Design: On Center Front Surface

Peri Bal | agp obRbmui al : 45% water, hefilcon B After the | enpchadopessrsed, a
wavef ront measurenent was nade with the lens in place. The neasurenent was
centered on the geonetric center_of the |lens. The wavefront anal ysis

provi ded t hePorbhpe é treamant.dyrspidens, Pty Rasmasttecte, To flugirate this, Apatiens4 7S
-0.443 Z6 0.556 Z7 0.292 Z8 -0.142 79 -0.224 zlo -0.00s Z11 -0.250 712

-0. 048 Z13 mapSerkAe Hbtadn OPZDE ectipN (4 iAIsvENGBPbY thger-wision gorErdog. 071 719
0.063 Z20 -0.006 Z21 -0.029 Analysis of the Point Spread Function (PSF)
excl udi ng tQertadd oclsr Shafhictértutios of the patientliefldbelmeanded) pidfemablyi wajefiogveal ed a
Strehl ratio for the 5. 7mm pupi|l over which the data was cal cul ated to be

0. 03536, asyueltsh bad ggsslﬂlj', iff C6hjufion thGeWRl 8bpsitptYahésiRiehf will'¥e
02/ 22011.1 PCT/US(11/28~2~ converted using a commercially available ray

traci ng program(e.d.. I i i e . FOCUS

Sof t war e, I%@%Pe4ué%6%?t§§%r%ér§%lv8§?éF rg#ﬁgt%{ ﬁe enrfll%f{ %\;eghgaﬁg ’f%%]gi ents for
the appropriate correcti lens. They,are listed in Table 11 _ TAELE |1
Zerni | ce Te?wlesz&ynqqz@ﬂ%@ fihat ghe pAUERE SRrosrer iy g Visig caTTPetonFapidbebetiseny| ce
Term 8: Zenulce Tenn 9: Zemlce Tenn 10: Zernilce Term 11: Zernilce Term
12: Zer ni keacremplisted mos biiilaseevision somractiondyt fee irptanes, 052 castam eontarklens| 6:
Zenulce Tenn | 7: Zernilce Tenn 18: Zernilce Term 19: Zerni ke Tenn 20:

Zenul ce Tenth@¢valetionlnay Heeinrth@ firmAdfmnioptien ihatrmk so28 sp&krwiidrein ifformatibi
Zenul ce Term 25: Zerni ke Tenn 26: Zenuke Tenn 27: -3.4254044e-005

0. 00576273851ydut %8 ¥isioe RN &ldbst, Amfdd 3 6RBAANgs; SarlbRd
-0.00411332 0. 0030430632 - 0. 000856981 | 0.00046893498 - 0. 0025860833

0. 00083158948 : . < 7 7 55441 0
0000 0. ot BisBatE M5 oY fye et ot hiebarcl  AGHIE 0% srobmidobbopfan e V)
have been converted to.t E erni |l ce conyention, Henc he term
nanber a1 n SiRE 51 poigksbd By Fiealed iy B o rRRtEBy St R Be o i 6 1\
above or Table IV below). The custom contact | ens was nanufactured with the
same rel evafProptae By emaation spelbayy asi9nt 3herpler datp apdpatient faAIcwl| . The | ens
was placed on the patient's eye and re-neasured with the wavefront sensor,

produci ng t indorsetions foz example ccapdefairiomiatinally senttocitie appropiite platforn in the\D
1121220(1

illustrated case, a custom lens supply platform and an order/billing platform,
respectively) for processing.

In another embodiment of the invention for providing vision correction to a
patient, the patient situates himself in a practitioner’s facility. At the facility, a
diagnostic lens is selected and fitted to the eye. The diagnostic lens will be of similar
design to that which will eventually be prescribed as the custom contact lens. The power
of the lens preferably should be spherical (defocus) only, similar in magnitude to that of
the patient’s eye. However, if the patient’s spherical power is not known, a standard
plano powered lens could be used. Base curve selection is based on central corneal
curvature readings made with a keratometer or a corneal topographer. If neither is

available, the trial lens can be fitted empirically by observation of the movement,
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TABLE |V Z4 1.852 ZS 0.395 Z6 0.025 Z7 -0.125 Z8 -0.368 Z9 -0.050 zlo o.lso
Z11 -0.068 Z12 -0.096 Z13 0.050 Z14 0.119 Z15 -0.063 Z16 -0.097 Z17 -0.015
Z 18 -0. 069 o32MQ@. 062 Z20 -0.008 Z21 -0.140 PCT/ USfI |/ 28~2ETiUse1/@d&kocus and
astigmati smwere not properly coil ected by the |l ens on the eye due to an
error in the act.ual ower of é ]«é ens |ch é di sc ver ﬁter
However , au&?‘&?‘é‘f‘gnafl fotationegf ths feps, ?ﬁj‘r Igss szi € mefhe ecgt € def ocus
and asti gnmatis revealed a Strehl ratio for the 5. 7nm pupll over whi ch t he
data was calessthe taps ioplaecdonobe eve, abewetiovaquiliprate @r upro 1Gmanges,and theat i o
and PSF provided by the custom contact |ens displayed a clear inprovenent
in the opti delcequation, ynovemeheandadtatiod isassgsed WA disiomendsedpereTiie lehs t he
.invention for providing vision correction to a patient is described in

conj unct i onsyduldisiRjy ﬁf&eemlmﬁrmmﬁmﬁh g%upféﬁﬁdﬁ?ﬁe‘iat%%tab‘ﬂ@bétbvbbiﬁﬁm%w
schematically in FIG 3. A patient 12 presents herself in a pr actitioner's

-facility 14 i h )
i ncl udi ng a%d@?ﬁ gtfﬁgglﬁi rgtrlll ay,lﬁgﬂ%e&gﬁ% ;b% gltﬁ"’e&ﬁotse% hvl\)/gll\gje roﬁ][Sll g%rrl%p il
measur enment . 16 | obtal ned a{% information is _éransrutted to an

appar at us 480 foéi” 5‘6’1"% Ny %’Eﬁefsé‘fﬁ RoygRent 9% fRFEH AL RSPt fe

antei zor surface_of the trial Iens In_an _aspect of this enbodi nent, the
wavef ront 1fteepepbageiyryodiagnastiplens slold bgfi ttef? nERgsRAtients wWavafroat mﬂm be
integrated with the laser, but in any event, the laser is located in

proxi mty tmeahwepwithdie disgreistic lvas it plecearideallyp thel petisntswillfhavea tage tepit ust om
shaped in situ. 1n an aspect of this enbodi nent, the aben ation neasurenent
i nf or mat i on(gkEatérSthah Sant)rumdemnthé tikehihstididondiiogs fiat thetwavafrontds fighdieed Buppl y
pl atform 20 where a customlens is nmade for the patient. In another aspect

of tlus enmbggliRakions hfetﬂoﬂgmmﬁat%}ba%ht Yhill s lifafel S mhERSubily HH& a

i nvol ves identifying, by a marls or non-contact neans, the georretrl c center

of a surf aCShéﬁ';naEg'l%ﬁfcai @en 1?1 @ﬂlgtlﬁ&ffglenylﬂ‘g ﬁ&«%hﬁlayggb\ﬁg 1 sﬁ?ﬁl&ﬁ%@% ation

measur enent ong a aX| passing throu er of the
| ens as desgyi hed. abov I n s i ndivi dual cases be preferable to
i late the PRrMERHOTCqdions pepddey wpvetion gwﬂmzq@}ssmc AEdie Rt i cal

zone of the trial lens. As described above in com ection with the foregoing
enbodi ment swavefions overalargeanipil gizeathe paligntivoyidbe wrisfivobearecdayes s videp
segregation into business enterprises with associated contractual rights

and r evenuerage efipspil sines, aed @mipelihre axss; siacathisoaxss shifisainlnyargakiynts in tehstion

i nstant enbodi nents as though fully set forth pef~ se.
to pupil size. Measurement in this fashion eases lens fabrication since some methods of
manufacture, particularly those which are lathe based, are easier to control if the optical
surface is centered symmetrically on the lens. The wavefront measurement should be
made along the geometric central axis of the lens, this axis being defined by viewing the
edge of the lens or by viewing particular marks made on the diagnostic lens which define
the geometric center of the lens (e.g. a circle) while viewing the lens through a camera
mounted in the wavefront sensor instrument. Using a Hartmann-Shack type aberration
sensor, an image of the lenslet array images is captured on the wavefront sensor CCD
camera, and converted by software algorithms into a series of Zernike coefficients which

describe the wavefront aberration of the eye and diagnostic lens system. If so equipped,
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In a further enbodi nent according to the invention, a patient nmay engage
herself wth a diagnostic platfornz including a wavefront aberration

measur i ngwoari2e@s W thout initial practitioner interventi agr/esvaksizs

| ocated as a stand-alone platform The device would be equi pped vvith
telecon i or dataco apability ce nput and ransmt out

regar di ng pﬁﬁ‘@‘ﬁ‘f‘o‘dg%ﬁ’ d&%‘@?ﬁ%@%%ﬁ@ eg? Rlﬁanaaﬁuae 3t e wayepn Bﬁ%pri ate
respective atform In addition, the diagnostic platformwould be capable
of providi ngy sensingafepecific matisrmatiel asrtha dingnestie iensabi yaptudeg e image of the
information in a display format suitable for subj ective evaluation by the
patient. |flenoifiesstnild priidaey gareipesition swithdheltareerh nidunatediingrrosivetront sénkér m t o
transmt the information to a practitioner and/or to a customcontact |lens -

supply pl at fRE-BhET & tRis %%Pa%ilﬁy@d‘n&%%@dﬂ& M FptcidPRIBSesak t‘ﬁe B&tatidn of W O
112/ 22011-4 PCT/ US| I /28~ manhuf act ur ed and packaged and shipped to the

P e oo el (8 by u G LichIE Feric LAPHANL S BRI it N

i nvention engen ers an evo egree o 's"no ended to
ci rcunvent usi.on o ractitioner ere rticjpation.as such is
required by e§f allrE szi' ke fop }Cl asg| hqne‘ij’l‘}\"%{ﬁ\,‘\{gﬂ@ ad‘Bt egﬂ%}?@ﬂlﬁstandl ng
the preferred enbodi nents specifi caI ly illustrated and descri bed herein, it
will be appeessiicienty d?milblllgég? BRFEeCHYE :lqlis@altfmrfgr he qusiam; captaghisnsf Thae
instant invention are possible in light of the description set forth above
and the appeordetive baifare,cambe hatationemsteringolf therdertshdhs poredtiverienss Zepekof t he
i nvention. 19 WO 112/22(10 W claim PCT/USO1 /28a25 1. A nethod for

provi di ng visdfiticfQichebé Heived byalipidingané on%xﬁﬁl}ZdﬁikEl goefficients ®HGAY, wiitert fe
patient in a practitioner's facility; taiiung in said facility a

wavef i ont HS@:E) ts P FTRASWSHER 0f%he @6ht5‘c¥ forQ iRl pﬁil'&?ﬁﬂce QéetﬁEféi{fts@aﬂg_

sai d wavefro erration neasurenent to a customlens supp Yy p attformin a

| one o1 2hlifo 8l AR 0 B TP BAEHLE! Th St IBHINCRBE, Pust om 2ed
wavef r ont agﬁr rat.i on neasurenent; and. cg provi di qg} saj db customlens to the
patient or m&pg%ly‘ Kay tracing techniques using a commercially available ray tracing pattern

can be used to determine the correcting surface wavefront and hence the Zernike
coefficients. The correcting surface Zemike coefficients are entered into a software
program designed to produce lathing instructions for a 3-axis or similar lathe which will
make the correcting surface on the customized contact lens. Alternatively instructions
may be derived to guide a small beam laser designed to alter a surface of a contact lens.
In both cases, the rotation of the lens on the eye -is considered and included in the
calculations when deriving the correcting surface Zernike coefficients. This conversion
of measured Zernike coefficients and lathing instructions can be performed in a computer
attached to the wavefront sensor, or remotely in a computer communicating with the
wavefront sensor and transmitted to a custom lens supply platform similar to that
described with respect to the foregoing embodiment. The finished lens is transported to
the patient and tested.
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2. The nmethod according to claim1, wherein said custom zed |lens is one of
a contact lens, an inlay, an onlay, and an I1O.. 3. The nethod according to
claiml, wbebeidssai d wavefront aberration neasurenent ispepighngd2dy at

| east one of a wavefront sensing technique and a corneal topography

tecl nuque. 4. The nmet hod according to claiml, wherein providing said

wavef ront aber r abisKeHBlE eabedeRdS §§ﬁcﬂb13(b¥ﬁsf°§9‘ﬁ§il y platform conprises at

| east one of voice signals and data signals transmtted over a

cor muni cat Achagngstielens bavimghthe petaietieradisted th Taple bwas selentet] andrpdaced onghe d

voi ce or data signals are transmtted over at |east one of a | and-based and
a Wi rel ess-paats e@muni cati on system 6. The nethod according to claiml,
wherein said | ens supply platformis |ocated substantially proximal to said
practitioner's facility. 20 WO 112/ 2pdgfjy1 PCT/USOL/28. 125 7. The net hod
according to cl aﬁ’\VEPlL wherein said lens supply platformis |ocated
.Ssubstantially r efm éeé;\aﬁfbx%gj d practitioner's facility. 8. The nethod
according to cl M V esr I h . producing said lens via the supply platform
conprises at |eaSf%% W%&jﬁ@éﬁo’é‘?ﬂuﬁ‘ﬁ ng a surface of a lens, latlung a

I
surface of a | en§Ptie4ene: $10

Mg a surface of a lens, and ot herw se

machi ni ng a sur f Sexepthigknesi .0 mMmhe net hod according to claim8, wherein
a surface of a |PasiseddpreriesFioneSwiacgPerBallast Materipl:f4dde watergedileoni Byr
surface, and both an anterior and a posterior surface. 10. The net hod
accordi ng t Aftet thierierk hafl gettied ra worfronsmegsutdnicai wasimade pathitbalenbirsplacey dat a.
11. The method according to claim1, wherein said wavefront aberration

neasur enment Théeileaiesn & Wag aéntére@ of tRPELom MOt didrioP the 1&ms. THeawaRFRL
according to claim1l1, fiu~ther conprising transmtting at |east sonme of the

pati ent dat : : r.oen: L platformand a billing
pl atform 1%aﬁ§h§ﬁrﬁg@%g1e%§%%fﬁégﬁ§igﬂt§lhgt:%ﬁq géﬁw erein said billing
platformis adapted to directly debi tﬂéﬁﬁg?@ci al account of the patient
prior to providing the patient with t m | ens. 14. The net hod
according to claim 12, wherein at | east one of said order processing

pl at f orm and sai égbi l?opjlg platformis | ocated substantially proximal to

Z6 0.556
Z7 0.292
Z8 -0.142
Z9 -0.224
Z10 -0.008
Z11 -0.250
Z12  -0.048
Z13  0.054
Z14 -0.012
Z15 -0.104
Z16 0.039
Z17 -0.048
Z18 0.071
Z19 0.063
Z20 -0.006
Z21 -0.029

Analysis of the Point Spread Function (PSF) excluding the Z4, Z5 & Z6 terms (i.e.,
defocus and astigmatism) revealed a Strehl ratio for the 5.7mm pupil over which the data

was calculated to be 0.03536, as illustrated in FIG. 8A. The wavefront data was
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at |l east one of the practitioner's facility and the supply platform 21
WO (12/2200-1 PCT/U SU 1 /28-t25 15. The nethod according to claim 12,

wher ei n s@ioth28bodseast one of the order processing platformangkoipgilil1ing
platfonn is | ocated substantially renote fromat |east one of the

practitioner's facility and the supply facility. 16. The nethod according
to clai m 1, cownsrted psipg o coninreycigly dvazlagtegny iragisg progpmh 608, SENHAX Simicakzed
presentation to said patient. 17. The nethod according to claiml, further
conpri si ng pPesighGoftyarcofyahtby Hoehe SofitvareninkQ Tacdos Arivony) tpdétesmina theesponse
to at | east one of the steps (a) through 18. The nethod according to claim
17, conpri sypgieddRmmdibfatdr- thOaPrbstifdcsificting ¥a! THey 4t MstRlih Pabledf. A
met hod of providing vision correction to a patient, ‘conprising: a) engaging
the patient in a practitioner's facil ’It . )ﬂlobtai ning a wavefront
aberration nmeasurenment fromthe patient 1nh said practitioner's facility; c)
transnutting sai vefront aber L urement to a customlens supply
platform d) nan%‘?’é"&mlf% Yy 4a cu'%'% ‘fbg‘ﬁg‘aﬁ? said supply platform and e)
provi di ng sai d p&tTesR Tet §° vi sO10°884 8r nzance better than an i nproved

vi sual per f or manéemiesTerm Qg fr 0P8 4883t i onal refiaction. 20. The net hod
accordi ng to cl aZemile Teerei n s8083249214M | ens is one of a contact |ens,
an inlay, an onl &gmilBeran 8t OL. -2.003783864t hod according to claim 19,
fiufiher conpristZemilseheragat i ng -8.00§8788634 (c) and (d} into respective

busi nesses (b'), Zefilte Béreh (@' ) . -@80411882 U2/ 22UU~ PCT/ US111128~25 22. The
met hod accor di ng Zemikd 8édn 2k, f \wdd3essggnpri sing providing to anot her

person a contrac : ni® praghi or nore of {b'}, (c'), and (d")
for considerati O%EEE:E{T ’}P%?I’Et h%&bbg?&gfﬁglgg to claim 22, wherein said right

i s exclusive. 24Zeri e'f&[rbﬁg: accgh Q%Og% claim 22, wherein said right is

non-exclusive. oo ke Term 15:  0.00083158948
Zernike Term 16: 0
Zernike Term 17: 0.00028702493
Zerike Term 18: -0.0025791693
Zernike Term 19: -0.0023277366
Zernike Term 20: -0.00011755441
Zernike Term 21:
Zernike Term 22:
Zernike Term 23:
Zernike Term 24:
Zernike Term 25:
Zernike Term 26: 0.0029179957
Zemike Term 27: 0.0020611676

oy

SO OO0

(Note that the Zernike terms in Table II have been converted to the ZEMAX Zernike
convention. Hence the Z term numbers in Table III do not necessarily correspond to
those in Table II above or Table IV below). The custom contact lens was manufactured
with the same relevant parameters as the diagnostic lens listed in Table I. The lens was
placed on the patient’s eye and re-measured with the wavefront sensor, producing the set

of Zernike coefficients listed in Table IV.
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25. The nmethod according to claim22, wherein said another person is said
practitioner. 26. A nethod for providing vision correction to a patient,
conpri si ngo @p2@agagi ng the patient in a practitioner's fagriishy2s4s

obtai ning a wavefront aberration nmeasurenent of the patient's eye; d)
providing a display of said wavefront gﬁi‘rﬁrﬁi on neasurenent in the form of
at |l east one of a picture, a corrputerT ; ion, a graphic display, and a
mat hemati cal representation of said wavefront. 27. The nethod according to
cl ai m 26, wher ei B4proVi8d2ng sai d di splay conprises providing said patient
with said displaf5such.39bhat said patient may nake a subj ective eval uation
of the wavefront Zgber p@kson neasurenent. 28. The nethod according to claim
26, further conpgpsing.izansmitting said wavefront neasurenent to a |ens
supply platformizg a f{@g4g readabl e by said | ens supply platformfor

produci ng a custem | enpes29. The nethod according to claim28, wherein said
-pl atform conpri segpat gliggst one of a lens |aser ablation system a |ens

| at hi ng system ens, t nmolding system and a | ens machining system 23
WO 02/ 2211114 P }Lsdig‘gi% 30. The nethod according to claim28, wherein
transmtting co it sed 6rectly transnutting said data over at |east one of
a | and- based andZ&3 wi ﬁé)ISst conznuzucation system 31. A nethod for

provi di ng vi si onZ¢brr8ddPon to a patient, conpzising: a) engaging a patient
in a practitioneZls 983 ty; b) fitting the patient with a trial contact

| ens having a noBleust®®@Zzed anterior surface shape; c) providing a marls
on said trial |ed$7thad.01dentifies a geonetric center of a surface of the
trial lens; d) optai niogesa wavefiont aberration neasurenent fromthe
patient's eye al gng appgzi S passing through the geonetric center of the

| ens; and d) trapsgittdpeg said aberration nmeasurenment to a custom contact

I ens supply plat&eym P40 The nethod according to claim31 wherein said
wavef ront neasurenent conprises corneal topography information. 33. A

T oS00 601 £ SR BTy 1SR 0 et
an error in the actual power of the trial lens which was discovered later. However,
analysis of the PSF excluding the Z4, Z5 & Z6 terms (i.e., defocus and astigmatism)
revealed a Strehl ratio for the 5.7mm pupil over which the data was calculated to be
0.09214, as shown in FIG. 8B. The Strehl ratio and PSF provided by the custom contact
lens displayed a clear improvement in the optical quality of the patient’s eye.

Another embodiment of the invention for providing vision correction to a patient
is described in conjunction with an exemplary in-situ business model 40 illustrated
schematically in FIG. 3. A patient 12 presents herself in a practitioner’s facility 14 where
she is fitted with a non-custom trial lens (not shown) including an inlay, an onlay, or a
contact lens. A wavefront aberration measurement 16 is obtained and that information is
transmitted to an apparatus 42, preferably a laser, suitable for custom shaping of the

anterior surface of the trial lens. In an aspect of this embodiment, the wavefront
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b) fitting the patient with a trial |ens having a non-custom zed anterior
surface shape; c) obtaining a wavefront aberration neasurenent fromthe

patient' swemg/weoih the trial | ens engaged; d) transmittingpEaishagesrati on
measurenent to a device adapted for custom shaping the anterior |ens

surface. 24 WO 02/220(1 PCT/ USfi | 2,8-%]12 e) performng in-situ custom
shapi ng of MsasSUEHEerise MpasiRe intearatedsviflh thedanst, bt ncany eygmt, thedasepisdeepted
according to claim 33, wherein said lens is one of a contact |ens, an

onl ay, and &rproximei{y to3be pFtent methitbet theaderdir epistsorfeteadamt@3ustonr shiaped in-
conprising transmtting said aberration neasurenent to a custom|ens supply
pl at f or m i nsia..flnram aspecd abtigs ayibsdiment, reabstugtivnyimgdsatehmenmffatmaiondads dgo sai d
| ens. 36. The nmethod accorduig to claim 35, wherein said custom|ens

produced Vi gatdptib@NSsubtdBR! rR ks Edih ichs SEpHY ?H&foﬁh D viied) bestdm dnsligast
in surface shape to the customshaped in-situ Tens. 37. The nethod

according t ' r gj L. veafi. td t -
conpri ses cg}aﬁégrﬁgg%%@gp yﬂlloﬁfe%rq%‘é’?tl Ogrglslggﬁlp gme%ﬁefltﬁ@%{ﬂgi’égé‘gﬁﬁg‘ tpg claim
37 wherein sai vefiont ~aberrati.on neasurenent is obtained froma device
Shat s 1 | R oS Raher S P T PR F e wawgn?ﬁ‘gﬁm’ {he e a
custom | ens supplfy platform 39. The nmethod according to claim 38, wherein
sai d | ens i senigreofaisupfapyef the trial dens and ablgiing the sy efpntaprgtionjpeasyementt hod
according to claim 38, wherein said custom|ens supply platformis |ocated
subst ant i al hlpng emeyehxis passingsthicigh theecgeomietsivanehter phthiellensyas déderibehebavet Aod
according to claim33, further conprising providing royalty information to

a receivil i gorp@individes ¢hdels g nfay Gepkdferaple td ailave tacp Men@d plpibeicotianof st eps
(c) through (e). 42. The nethod according to claim41l, conprising

aut omat i cal Ly, grost gbRBnHithk 5681 Jote bPIHRHRUERD As FRscribed above in connection

with the foregoing embodiments of the invention, data transmission protocols, process
step segregation into business enterprises with associated contractual rights and revenue
streams, and related considerations equally apply to the instant emblodiments as though
fully set forth per se.

In a further embodiment according to the invention, a patient may engage herself
with a diagnostic platform including a wavefront aberration measuring device, without
initial practitioner intervention, that is located as a stand-alone platform. The device
would be equipped with telecom or datacom capability to accept input and transmit
output regarding patient data, ordering data, billing data, etc. to an appropriate respective
platform. In addition, the diagnostic platform would be capable of providing the
wavefront abetration and, preferably, correction information in a display format suitable
for subjective evaluation by the patient. If so desired, the patient could direct the
diagnostic platform to transmit the information to a practitioner and/or to a cusiom
contact lens supply platform where a supply of custom contact lenses could be
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WO 02/ 2200 PCT/ US111 /2825 43. The nethod according to claim 33, further
conprising hansmtting at | east one of a patient history data and the
aberrati QoolsBasdi enent to at | east one of an order procespcngspi/alisor m and

a billing platform 44. The method according to claim43, wherein said
billing platformls adapted to diregtlgdeblt a financial account of the
patient pri sranpfachired pril paskesss. pukshinped ig the peHent on thegiptipyrspradiiiongshe net hod

according to claim 33 wherein the steps of fitting and neasuring further
conpri se: pridthodgnthinemhodimeniofdbe thvemntionl engemiers dvagvoldegdégrécsf atapeaingt r i c
center of a surface of the trial lens prior to custom shaping the anterior

surface; ang igpasiutended td\@rovawehd thdinchusdindfapeadbigioh&Whede patticiphiddigasasticAXi S
passing through the geonetric center of the lens. 46. The nmethod according

to clai m 45, fUuridehy &Qfé%'féde?ﬂrﬁ’ibé /gu'i'éllohpgr B.@Js' ent's pupil such that it

has a size to gover apprOX| mat el or nore of an optical zone of the
-trial lens. t acgcordin 3 ens
i s produced by apq%g’r{g?t ecaygré%l 4 4 eﬁ?s S$ ect]f#&ﬁg%‘?rsﬁ%%dgﬁ% Hé&"%wa‘h
cast-nol ding a surf ce of the A8. T rret hod accordl ng.taq claim38,
wher ei n sai #eis Ao 1%@%@%‘?& 31 arions mo fﬁ?ﬂ??‘?@é‘ FEARONS ?We‘nﬂ?na | ens
| aser abl ation system a lens |lathing system and a |ens cast-nol ding
system 49. inveatipeateqpssibledn dighipfithe dasenptionsset farthrabove andohe sppeided slabns,
shaping the anterior surface of the lens in-situ along the neasured
wavefront axiithoubfepakimgefrtvadhd spiritrandscatierd the miventionor recti on to a pati ent,
conprising: 26 WO 112/221111 PCT/ USOL/ 28~25 a) engaging the patient with
a device adapted to nmeasure a wavefront aberration of the patient's eye; b)
provi ding an output from said device, said output including information
about said wavefront aberration, said output
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further being in a formsuitable or adaptable for iziput to a customlens
supply platform c¢) transmtting said data to at | east one of a

practiti oweyo2anehssai d | ens supply platform d) naking sai bdensiMgpssai d
custom |l ens supply platform and e) providing the practitioner or the

patient wth said |l ens. 51. The nethod according to claimb50, fiu-ther
conpri si ng W%Qlﬁm:ng a display of the aberration neasurenent to said
patient in a formsuch that said patient may make a subjective eval uation
of the neasurenedt. 52 mAthedtftrgolofidingprision domegtion $0 @ patisnt, centprisingt 0 a
patient, conprising: nmeasuring an ocul ar characteristic of the patient's
eye wherein said nmeasuyy emerhgdoif the pstiat inl £pltifnRr'ofacilgpogr aphy data and
wavefront aberration data; evaluating said nmeasLU enent, said eval uation

produci ng an option mg%r | X ohfitHing iﬁ@faf&jﬁéﬂigfqa g%@éﬂmﬁ‘ bR 328 Bnent of

prospective vision coiTection as a functi a prospective eye treatnent.
53. The nethod of cl aigt}lgSZ t.vx/rt1erei n said nmeasurenent is normalized for
correction of defBEYECOLIGPALH gmati sm 54. The method of claim52, wherein

sai d prospective eye treatnent i nclydes custom |l ens, a surgical procedure
or no treatnent. 27 dho 1Pvsdingse o) aBeFTatjopEDEissmeRh drMsiogR e
claim54, further wherein a customlens treatnment is selected by the
patient and sai dseuileplatform jiza fumoiwetable 401 ippuirip geidisuprly plagfoom | ens suppl y
platform 56. The nethod of claimb55, further conprising obtaining patient
hi story data and pati eht f ipraincingla ctistbomizedriansawib dreesupplyiplatformacsoadidg tog t he
financial data to an order/billing platform 28

(A A9. AL. AL. AL. AQaiaABeRiaASh With e Sy derrAforeAredhenfland®. A( & An9. AZ. A9.
A5& A . ASL. A9. A&Nj gO-LP'jo! $ , <

c) providing said custom lens to the patient or the practitioner.
2. The method according to claim 1, wherein said customized lens is one of
a contact lens, an inlay, an onlay, and an IOL.
3. The method according to claim 1, wherein said wavefront aberration
measurement is obtained by at least one of a wavefront sensing technique and a
corneal topography technique.
4. The method according to claim 1, wherein providing said wavefront
aberration measurement to said lens supply platform comprises at least one of
voice signals and data signals transmitted over a communication system.
5. The method according to claim 4, wherein said voice or data signals are
transmitted over at least one of a land-based and a wireless-based communication
system.
6. The method according to claim 1, wherein said lens supply platform is

located substantially proximal to said practitioner's facility.
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manufacturing a custom lens at said supply platform; and
e) providing said patient with visual performance better than an
improved visual performance resulting from a conventional refraction.
20.  The method according to claim 19, wherein said custom lens is one of a
contact lens, an inlay, an onlay, and an IOL.
21. The method according to claim 19, further comprising segregating steps

(b), (c) and (d) into respective businesses (b"), (¢') and (d).
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27.  The method according to claim 26, wherein providing said display
comprises providing said patient with said display such that said patient may
make a subjective evaluation of the wavefront aberration measurement.
28.  The method according to claim 26, further comprising transmitting said
wavefront measurement to a lens supply platform in a form readable by said lens
supply platform for producing a custom lens.
29, The method according to claim 28, wherein said platform comprises at

least one of a lens laser ablation system, a lens lathing system, a lens cast-

molding system, and a lens machining system.
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anterior surface shape;

c) providing a mark on said trial lens that identifies a geometric
center of a surface of the trial lens;
d) obtaining a wavefront aberration measurement from the patient’s

eye along an axis passing through the geometric center of the lens; and

d) transmitting said aberration measurement to a custom contact lens
supply platforn.
32. The method according to claim 31 wherein said wavefront measurement

comprises corneal topography information.

33. A method for providing vision correction to a patient, comprising:
a) engaging a patient in a practitioner's facility;
b) fitting the patient with a trial lens having a non-customized

anterior surface shape;

c) obtaining a wavefront aberration measurement from the patient's
eye with the trial lens engaged;

d) transmitting said aberration measurement to a device adapted for

custom-shaping the anterior lens surface.

24



y@o%d& ()-ppgZaqrr dEYNC 10-u 910% u& ()-, 10% u& ()-, 10% u& ()-,
10% u& ()-F"910% u& ()-910% u& ()-rsPtttuTudEYNC 10-u , Y+10% u& ()-, @ @
10% u& ()wb 0dR2mm& ()-nf 10% u& ()-nf 10% u& ()-nf10% u& ( poiiiivisy»/vvvdYNC

10-u 10-u 10-u
10-u910% u& ()-, 310% u& ()-,1!10% u& /110% u& (f) :110% u&' () - vvvvrwnw
WAEYNC 10-u |~ 10% u&’ @-3" \PECfosTIgE @_&ql@%nmdw@}ngo thé anterior lens surface via
f10% u& ()-nml0% u& ()- 10% u& () - V\o<m<xyhyydEYNC 10-u
@ 10% u& ()-, & tdeviie)-, % ! 10% u& ()-"nl0% u& () -
10% u&' ()-,10% u& ()-yzl zz{v{{dEYNC 10-u

, 610% u&' () -, 3nLB% U& The-méhdd L%tddng th-cldirh IBO Wb daid tehs Qe ba Chntabtt
. 10% u&! 0)- {{{{{{{G{ | bC 10-u,g 10% u& ()- 10% u& ()-F"L10% u& () - Llo%u&' O)-

10-u 10-u 10-u91 1av) S hlinsd EPC 10-u, ' 10% u&' () -, 10% u& () -
10% u& ()-, @ 10% u §’ﬁaiiat%a“b? ’dl 10% ug () - ~gndEbC 10-u, ! 10% U& ()

L0l Mobeug (15 s (&}% o e %}% éh%hfggfnﬁ%%és%}w%t%na%

#10% u& <dYNC 10-u. 10-u 10-u 10-u 9100 u& ( @7 10% u&
10% u&' §) @ Slo%aégrz(t on 1Beasmegggo(a)cu2topﬂw atform ina o)rm readable by

said lens supply platform for producing said lens.
36. The method according to claim 35, wherein said custom lens produced via
the lens supply platform is substantially identical at least in surface shape to the

custom-shaped in-situ lens.

37. The method according to claim 33 wherein said wavefront aberration
measurement comprises corneal topography information.

38. The method according to claim 37 wherein said wavefront aberration
measurement is obtained from a device that is linked to at least one of the in-situ
lens shaping device and a custom lens supply platform.

39. The method according to claim 38, wherein said lens is one of a contact
lens, an onlay, and an inlay.

40.  The method according to claim 38, wherein said custom lens supply
platform is located substantially remotely from said practitioner's facility.

41. The method according to claim 33, further comprising providing royalty
information to a receiving party resulting from the performance of at least one of
steps (c) through (e).

42. The method according to claim 41, comprising automatically providing
said royalty information.
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45.  The method according to claim 33 wherein the steps of fitting and

measuring further comprise:
providing a mark on said trial lens that identifies a geometric center of a
surface of the trial lens prior to custom shaping the anterior surface; and
measuring the wavefront from the patient’s eye along an axis passing
through the geometric center of the lens.
46. The method according to claim 45, further comprising dilating the
patient's pupil such that it has a size to cover approximately 75% or more of an
optical zone of the trial lens.
47.  The method according to claim 36, wherein said custom lens is produced
by at least one of laser ablating, lathing, machining, and cast-molding a surface of
the lens.
48.  The method according to claim 38, wherein said custom lens supply
platform comprises at least one of a lens laser ablation system, a lens lathing
system, and a lens cast-molding system.
49.  The method according to claim 45 further comprising custom shaping the
anterior surface of the lens in-situ along the measured wavefront axis.
50. A method for providing vision correction to a patient, comprising:
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further being in a form suitable or adaptable for input to a
custom lens supply platform;
c) transmitting said data to at least one of a practitioner and
said lens supply platform;
d) making said lens via said custom lens supply platform; and
€) providing the practitioner or the patient with said lens.
51.  The method according to claim 50, further comprising providing a display
of the aberration measurement to said patient in a form such that said patient may

make a subjective evaluation of the measurement.

52. A method for providing vision correction to a patient, comprising:

measuring an ocular characteristic of the patient’s eye wherein said
measurement includes at least one of topography data and wavefront aberration
data;

evaluating said measurement, said evaluation producing an option matrix
that includes at least a comparison of prospective vision correction as a function
of a prospective eye treatment.

53. The method of claim 52, wherein said measurement is normalized for
correction of defocus and astigmatism.
54.  The method of claim 52, wherein said prospective eye treatment includes

a custom lens, a surgical procedure or no treatment.
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