WO 02/ 22004 PCT/ US01/ 28425 CUSTOM ZED VI SI ON CORRECTI ON METHOD AND
BUSI NESS BACKGROUND OF THE INVENTION 1. Field of the Invention The present
i nventi owoetzes to the field of vision correction and, POT/@®S01/28425
particularly, to nmethods and devices for providing custom zed vision

correction, and S I j /el

correction. 2. D%Qﬁ%@%%&éﬁf%@ﬁ%ﬁ@g I&?télg%%é%%opul ation
is ametropic; i.e., their visi i t i due at least in part
to refractive abnormaliti esﬁwﬁaﬁaﬁﬁ?@%%w&ar S, practitioners
ranging fromlens fitters to surgeons have engaged in the business of

provi di ng vi si onl-c&isléef thednyestiphe anmet ropi ¢ popul ation, as technol ogy
permtted, through spectacles; nore intimte devices such as contact

| enses, i ntra- oclihapretenhirsntignl 1€lagds, to il fza)d ofividion ebaysionand, mba sur gi cal
procedures including cataract renoval, keratoplasty (corneal replacenent),
vari ations grtidiarst, &6 ethodylakd @s/id ferpoviding dsabaiidomion chR¥stion, and
(photorefractive keratotony) and other refractive surgical procedures the

most  popul aysafesieGBAS A6 &ML whspr&ﬁ@ng shlip&Rfechssi Sted in-situ
keratom |l eusis). In general terns, LASIFK involves scul pting the cornea of

the eye with an exei {Rﬁs j,ve it a shape that results in better
vision for the p%‘t :ﬁee%pt ioﬁg{eisag%icggcl es, contact |enses, and the |like

generally help p | e see better, jt. s wdely. known that, conventional
vi sion correcti 0598891’%‘2@“8 SRoBEEHAT BLGIOPIC: H» S VisioRyisdssidbAn correct

all refractive error. This is due in part because traditional vision
correct i on entinguredue aldeess ipparin refragtive ahrapnalibes ofdhe ees Hosgveck9gwatsess
than perfect vision, and further in part because treatnents such as LASIK
tend to i ntprecditbmecantgingfromdeny fttdrotissuageohbraveampagadrie thdiatsiebeyf great |y
reduce sone of the nore gross refractive WO 02/ 22004 PCT/ US01/ 28425

providing vision correction to the ametropic population, as technology permitted,

through spectacles; more intimate devices such as contact lenses, intra-ocular lenses’
(IOLs), inlays and onlays; and via surgical procedures including cataract removal,
keratoplasty (corneal replacement), variations of keratotomy such as RK (radial
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



errors. Thus, after successful LASIK treatnment, a person may no |onger find
it necessary to wake up in the norning with eyeglasses in hand to find

t heir sl ivperso0however, they nmay experience other vi suaPCHUROyRBMZSES
associ ated, for exanple, with nighttine vision. Relatively recent advances
i n opht hal nol ogi ¢ technol ogy I ng devel oped and refined.to address

t he aforenﬁﬁ‘i‘f"ffgnﬁwsi’ ?fég?cge@%ﬁ{fégﬁécggmepﬁnéﬁﬁ%%nQd%ngeé ndl fneceysEc anTM
ocul ar topography system by O btek, Inc. and wavefront sensing devices for
nmeasuri ng dndavakeupeae thergomingheih exeglassesie hangd toding theit slinpsrs; hewewwr.dbevsed in
Wllianms et al. US. Patent No. 5,777,719, the disclosure of which is

her ei n i ncongpoegteddndeyothafvesuehamoyinves $soantet ot gxanmplgwiitenighidie tision.

eval uate residual refractive errors and, when used in conjunction with

advanced | aser sy&bgvaly tdck@ aﬂbﬂlcgiﬂ@ﬂhﬁﬁﬁﬁoﬁgﬁtt@dﬂnﬂwgﬁfaﬁ#?lidﬂ’igeﬂjevlé}bped
Technol as GrbH, and ot her eye care technol ogy, have the potential "to

provide supanBEidBb MiREORe afRPREMH B fss@lsf @Bb%ilsj i Ia?eﬂhétﬁﬁﬁ &Rh as the

i ncorporate these technol ogi cal advances 1nto ness architectures that
can deliver %nharph;;ed val

ances’ , T es
O Bt 3o G S et SREPA ol SRR BB e e

patients be’l
SUMVARY OF THE I NVENTI ON A solution that addresses the issues_and concerns
i denti fi ed ragrsyeng endeqrrgeyng highgr-ordpreabsrraenstsupingethet dsclosed én WaHismsdlsi on
correction” as used in the description of the invention refers both to a
measur ed i mirGyeietent Nn. 471,019, theatisddsate girvahicld®chebsin ircompoeatéd onadference
refractive correction and to the subjective evaluation of "seeing better”

by the patiheRlentirthg pr@ide toBlsaé bidlhas edsiduabredsatcteford hd §hef Ssedin
appropriately to anyone qualified to fit, prescribe, or dispense vision

correction (eyica ﬁr[l&ﬁ RaPshcBR BELAG ERs BRE A 71l | tend to
a patient pari{"i!ncu%r y vﬁiﬁ resplgsgt t (S) tﬁe epagicelhét%?gysg%/%gﬁﬂg%%dz%2004
Eg{) glsgé/ gﬁ%%ﬁ.?%}lg%p%%ﬁ-ﬂ ragg gﬁl%r g\fret crgtret t%&l%ﬂ)r g%? Isle?veq{le i[)cr)]t%ntﬁarll \{c? }r)]}olvP e’ as
supernormal vision.
Concomitant efforts are directed to incorporate these technological advances into

business architectures that can deliver enhanced value to practitioners, vendors,

consumers, and patients be it in 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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described herein, a nmethod for providing vision correction to a patient

i nvol ves engaging the patient in a practitioner's facility; obtaining an
ocul ar wavebr/zaov4 aberrati on measurenent from the pati ent PCTVUSOIE28425
practitioner's facility; transmtting the wavefront aberration measurenent
and ot her associated data includin atient and practitioner  information
in suitable for Bccgr%?ﬁ’ Itjé‘znléul AR eIPREH RSP i fend readior ng as
appropriate; manufacturing a custom]ens at the supply platform and_
provi di ng t Hescriged hergin, amathed ioF arovidingrisiongperpctiondo ¢ petgrhinhes engaging

i nstant enbodi nent, the custom |ens may be a contact |lens, an inlay, an
onl ay, or athdm@tientin atgractitemelr's faciligriobdinimnarsodudar Waykfromt, abehretiarust om | ens
supply platform provides for manufacturing the appropriate customlens

pref er abl y, niydéurar@bntiesit Sisaatielts inalie grabtiivabl PRAcilieyTdtaashiteng thbevavefront
practitioner's facility by known manufacturing nmethods. These net hods

i ncl ude, but, - 1]'115]]&3 Oond I & inPRdid ' =l .ding, or
ot herw se ma](D: |aﬁ]ioﬁgﬁ?g ensﬁsﬁ%‘%%eg.a%%ﬁéggi\?erl, Qll nutg I gélgﬁgdg)ﬁ%hfel%égdi ment s
to follow, t vef.ront .aberration neasurement . i.s preferab obt ai ned
wtha vaveltomaiog R SRy i s tPePRaRR PR srad SRl i piaegm: B

obt ai ned by phase diversjty .techni ques, ocul ar topography, pachynetry and
other  sui t APEPRRSRRHBGHHTIRG? PHaR It {hEgupnly PIREOHR: AKsOwE e ng
wavefront aberration information. The nmeasured wavefront aberrations
preferably pafiai of heipmaatidioasavith Giesrstogyrloes: Iabhe ingentemebodidentntbe eustom
preferably, to fifth to tenth order aberrations, but are not Ilimted as
such. I n anlespeytbeaf canltdcs leaniradiniagn orldye os dref3L.0fn thistaid nhegmbodimenits 36
wavefront aberration measurenent fromthe patient in the practitioner's
facility; 5w ahd &ishin 148 sﬁﬁﬁl?%[a%ﬁn@ﬂﬁﬁde@tféﬁﬁaﬁ{ﬁ@&ﬁ&ﬁ%@tapﬁﬂ i#esoci at ed
data to a customlens supply platfornt and manufacturing a custom | ens at
t he supply . h i 1] i nes . r all
of uni oh s asn oS BER BILEPRNeockdtf & SXRGHLA K UL oBERE Tt Aerd

II’D(?;I/ZA |Uts S 1{) r2 8%3(2031@1 %33@8%rn%$ﬁr dctl?r?r}/g nC{c'—r:tthsl. ﬂes%&at‘l“lgdsn%}éﬁge,tbrﬁ? al%onuo[c fir%it%ﬁ a

to, laser ablation, lathing, cast-molding, or otherwise machining a lens surface.
Moreover, in this and the embodiments to follow, the wavefront aberration measurement
is preferably obtained with a wavefront sensor but may alternatively or complementarily
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
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contractual rights may be exclusive or non-exclusive and may be granted to
any nunber of parties. In another aspect of this enbodi nent, practice of
the i nvewoom2awd | provide the patient with vision correPCT/OR0IZA3A2S
resulting visual performance fromthe customlens that is better than that

whi ch woul d Qe ovi ded t he. patient. froma conventional . refraction. A
rel at ed errt?&gi L gy Ph%l?Pﬁ‘Q’E]ﬁﬁWeqe&e AR of QY YR dRsoms: i e

i nvol ves engaging a patient in a practitioner's facility where the patient
is fitted wonrHagualgights way baetclusiveny neawkalysiye gohmen de grnasido 4ny apmber
surface shape; identifying, by a mark or non- contact neans, the geonetric
center of afypartieactn adothdrespaci af thisemshodoberdj practipeafevietenion willpeswidd i on
measurenent fromthe patient's eye along an eye axis passing through the

geometric Qﬁ@?ﬁlen@@viﬂlh@sib@B@"rectib@ﬁhﬁfi‘ekﬁlﬁﬁg vishel bR @ice M TUseAERhs | N an
appropriate ormto a customcontact |lens supply platfornm and

manuf act uriqg iﬁb@ﬂﬁ&w tRAVRER woBRiShe d&%aé&lﬁz tREpAERAL frot'h FROLRRIafTOdI ment

according to the rnvention for providing vision correction, a patient is
engaged in _a gractitioner's facility; the patient is fitted with a trial

| ens havi nje% Cr%cc)’ﬁll custom zed anterior surface shape; a wavefront aberration
measurenent is optained fromthe patient's eye with the trial lens in

pl ace; the aberr F‘%Bfﬁg e@&&ﬁﬁ‘e@ﬁ%&e IREBH R BroVIdng visHayRorieelipn HVelyes abl e
formto a device adapted for custom shaping the anterior |ens surface;, and
t he ant er i GINgiging a panéide a practtienes miasiip ederaihs patient fpyfittadewidey trisd comtactt hi s
enbodi nent, the lens may be a contact |lens, an onlay, or an inlay. The

i N-situ cudemrhayire neh-vestdmlized aftei@blyfadreshiaye; lidseifyiaftatd mak drmoan aspect
of this enbodinent, the aberration neasurenent information is al so

transm tt ecohficmbidbite deomrict@n@r 6£s5RHck 8NtheTHRNLN; Bbtainly IRvARETsht @
customlens is nmade for the patient. In another 4 WO 02/ 22004

Frcng IUSP é/n g é{?ﬁl}%fﬁ?%%%%rg Biofh t‘ﬁ%%ﬂ@% %?ye afo.hétajl Qe S)ng%ﬁfg%uﬁ I the
geometric center of the lens; transmitting the aberration measurement in an appropriate
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 fransmitted 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 éspect 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
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identifying, by a mark or non-contact neans, the geonetric center of a
surface of the trial Iens and obtaining the wavefront aberration

measur enavid 0ztwnyg an eye axi s passing through the geonet PCT/US@M8425 of t he
| ens. In sone individual cases, it nmay be preferable to dilate the

patient's pupil, K tQ cover an .0pr,i at ortion of th ti.cal zone of the
trial | ens?s%ﬁﬁto?fﬁhﬂs GB%SW?@%{IB&I}E’W@&?%\%%[t?‘Sﬁ“aplrl?f\?i ST YReYSod for

vi sion correction including engaging the patient in a practitioner's.
facility; obteBiifing by atay&ior §aR-CoBBE RGNS dAC BRONRYIHE ARer bR siHaceRfithefifal s
eye; and providing a display of the wavefront aberration neasurenent in

t he form of leps tthé pblainpig the vevefions ahpuaton méaswtentenbalpngameyepxiscpassingpl ay,
and/or a mathenatical representation of the wavefront. In a preferred

aspect of thbseletlib @domeinic celittoftths nayIn soneindividatdsbg it rahy bsrefdisble
patient to nmake a subjective evaluation of the wavefront aberration

measur enent g\ Jatiehi@AFhplIQo bo&er o Qbﬁt@)})ﬁ%@ poftital df @l sl z0RE8 bF fle thibSI ON.
A rel ated aspect involves transmtting the wavefront neasurenent to a |ens

supply platkggnlin a formreadable by the | ens supply platformfor
producing a customlens. In a related enbodi nent, obtaining the wavefront

aberration nmeasurenent of t.he ient's eye includin resenting a display
of the measur emetofKT Wgo%g}ep%%ﬁhmeﬁtéon é’(‘?&'gﬁiﬁ F’?H’é’g fg’ij‘flﬁlﬁﬁf’P’E R
outside of a practitioner's facility, in simlar fashion, for exanple, to
obt ai ni ng binsbulipg engeging thepaticabie o prashtweor ciasilihs ohtagdng s veupeeHar ket s,

wor kpl aces, etc. The desired information could then be transmtted

aut orat i cal hiyertatioa meas@etieht ales patents gyef and hoadingst displpyiopihs esyefiontt 0 a
custom |l ens supply platformfor nmaking | enses for the patient if desired.

5 WO 02/ 2208¥kerFibh UsidhréBerbin théfoan@if BRKerlgliethRg a epipaienBtulatidn"E bRl or

providing vision correction to a patient involves neasuring an ocul ar

charact eri sgisf1.9f addi PAhERAti] BPeseftbfidlPs Y wAvefront. In a preferred aspect of

this embodiment, the display is in a form that allows the patient to make a subjective
evaluation of the wavefront aberration measurement which will lead to the subjective
evaluation of 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.



practitioner in the practitioner's facility or renotely w thout
practitioner intervention. The nmeasurenent includes topography data and/or
wavef rontw@bzezet i on data. This neasured data i s eval uat PAT/ARE/ASNES

eval uati on produces an option matrix that corrpar es, anong other things,

prospective visi ncrreti n safunctlo ect ve

treat nent, cost ﬁ feﬁ@?ffe% Qqimigat agyetho EBWVE%% P8 C@Vﬁ‘ﬁ&&tti)&n t he
patient can sel ect her treatnent option, and billing and | ens

manuf act ur | FRGCRERVRIVELMeaRFIBEAR PEHRY M%F?@ﬁtl%%ff@é?ﬁ%"f’iltsleﬁe SHhedyet suited
to all of the enbodi nents descri bed above, patient data may also be

suppl i ed t cpragtiteymer whe practitiesy’s ifamlityror p¢ratntbkyrwmthocut pracioinonsd attervemiay. |

record keeping, ordering, billing, and delivery information, bU|Id|ng and
mai nt ai ni noTiamegsntemahairrhaise fopofiaphy dRAtnd/or weyiont deretion dniac Tand
productivity evaluations, etc. Any of the enbodinents are also anenable to

aut omat ed bhbidiRQ ks eFalflated %@ﬁb%ﬁﬁ@t’i&n iBigtes %E Mpt?cﬁxsmamy’cﬁat'c'ahﬁﬁfb%t 1ve

aspects of the invention provide for 'sem-intellTgent” systemin that it

facilitates mq(ﬁfgg&ﬁérerhfngg %{P ctE\% \)1&51? ?gn nghg%ﬁon If] uglt k}Iaencblve N

i nformation allows re cho ceo |os e eva

patient, the practitio acturer d her .interested parties. It
will be appF&dpgtetPshy lff??(‘}? QP}IP?%ﬁtci rPSaF?Fgul%PF‘tth‘? Reatuation. s Paie SH i ssi on
referred to above could be in the formof telecomor datacom and could be
sent via wiyetect berdeagtmegopiéen. angd bdling eners manufagiurng qanrasresyieraptidalligs. A
preferable interface would be Internet based. 6 WO 02/22004 PCT/ US01/ 28425
BRI EF DESCRIiifohls€Nciibh. THE DRAW NGS The acconpanyi ng drawi ngs, which are
incorporated in and constitute a part of this specification, illustrate

enbodi ments of tenispse Bilitddty QN ¢ exibibdirth@geddseribed dbdvé, Pﬁ 1eﬁiQﬁ€arm@;1% I on,
serve to explain the objects, advantages and principles of the invention.
I'n also be supplied to an appropriate location or platform to accommodate, e.g., record
keeping, ordering, billing, and delivery information, building and maintaining patient
databases, treatment surveys, for economic and productivity evaluations, etc. Any of the
embodiments are also amenable to automated billing via, e.g., credit/debit card services.
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.



the drawngs, FIG 1 is a block view of an exenplary business architecture
for providing a customlens to a patient according to an enbodi nent of the
i nventi owOBY2200£2 is a bl ock view of an alternative aspecPCDUS@/I8u2S ness
architecture for providing a customlens to a patient according to an

enbodi nent of the invention; &?Iﬁgq?%%%ﬁ’ﬁon@lo‘gﬁeﬂﬁﬁy gexenpl ary

i n-situ business nodel accor the rnvention; FIG 4
is a representatjive display of a.sanple patient's vefront .aberratian
masur ement - ber ol HOPTBEENTH G R G RBE BBt p AT Ao Conseites o g o o
representative display of a sanple patient's wavefront aberration,
nmeasur ementthispesifiegionedlusisaic smbpdligtats of thrpresppbinvatticnand, togethepwith the
flomchart of a representative nethod according to an enbodi nent of the
i nventi on; des@iption seree i explanethefobgastseadmplagesyandysinoipldserfsheiomemione dnf or
delivery to a patient; and FIGs. 8A 8B are actual wavefront and point
spread functheadmwlhgpl ays for a diagnostic lens and a customcontact |ens
according to an exenpl ary enbodi nent of the invention. 7 WO 02/22004
PCT/ US01/ 28425 BT AliL ERJRESER) B4 B EREE ERREQENICDL VNS, An
exenpl ary busi ness arlcEi tecture 10 iggﬁﬂﬁs%#at ed in FIG 1in aIc%cor dance
with a preferred enpbodine f.providi vision.correction to a patient
1o e pacraiies £a¥ o RAERP koot e Aot 8l BFIRARSEY ] P 7 P Ty “The
practitioner's facjlity_ is_suitalpl equi pped wit h apparatus (not shown)
for obt ai ning, iﬁ[(%grlﬁéiﬂcgrv}e 8@%/ ?1E?H%qatlé{gé§ﬂeﬁtt‘?ftfﬂjus nﬁ?so?rﬁ}élﬁcgﬁe %‘B’ fromthe
patient. The apparatus is preferably one of a variety of

providing a custom lens to a patient according to an embodiment of the invention;

FIG. 3 is a block view of an exemplary in-situ business model according to an
embodiment of the invention;

FIG. 4 is a representative display of a sample patient’s wavefront aberration
measurement before correction of higher-order aberrations;

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

FIG. 6 1s 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.



wavefront measuring instrunents (e.g., ZywaveTM wavefront aberration sensor
from Bausch & Lonb Surgical/Technol as, Munich) or other suitable devices
and assoov@vzekoopr ocedures for obtai ni ng wavefront aberraPCDUSOWER@ZSMAL I ON
such as, e.g., phase diversity and/or topography. FIG 4 is an exenplary

di splay of a pati ' I { i t sotaf or mat i on
I Spi ay pat gt Af MBYSHIEHPTIOR dﬁ?ﬂ@@ﬁ%&gﬁ EMBO%T% !

may take a variety o or ns Ich are nost suita useab

practitioner for,diagngsi rescri.bi t G by 1.h atient for informed
consent, inf or metP &K lé.lﬂf'ﬂ'sbe%g}e@seargvgqcﬁlg? }(gﬁ,ﬂlg?trca?{efc{lﬁ@q hi &%@P{dﬁﬁcea\%ﬁor
billing platform 18, and particularly, for a customle supply platform
20 where a %ﬁr@feélf?megrb@%%%@f PIAYHHNG HEloR&OBEGinEto m@m‘fgﬁe Eleipﬁ S dati on
can be nmade and packaged for shipment to the practitioner or the patient.
| n addi t i onpregsmischersedffat aprackisiovert alagihity at Thanradiioneriafaciyy isowitablied and
transmtted. As such, different platforns may be interconnected. The

sel ect ed di agiyget wdthegppapnmhot shophupfoe bblalnngl és pgmniedlat, vazufromabecatidny
output the appropriate information in suitable formto the customlens
supply pl atfenHaén 165&oh§th\e%ilient.k MAYApafthd 18 pRétbraBBVb e racameslora wavef ront

neasurenent into data that a |l aser, l'athe or  other suitable Surface
nodi fyi ng egui pnent _can._use.to ¢ te desired surface ..nodification;
therefore, VRSTOBLmeRlnE My Menls Ge” Aualel e veRontaRemaiqiictior oM, does
it constitute a material part of the invention described herein.  For

i || ustrati oRausgbRel,anb Syrgicalilephnodasy Mynishpeiother suralls dgyices sudrassasited ¢ o
FIG 6. FIG 6 is a flow chart of an 8 WD 02/22004 PCT/ US01/ 28425

exenpl ary awpesiuresfior plgainmgemdvetiont dherratiousfamationsedt as| egs phase dixsetityby

| at hing. Starting at block 1, Zerni ke polynom al data is output by a
wavef ront nasigartopugraphyp Gt 4% anldxem@irpdisplay 0P u patddnt B lvaskidnttabemicapt i cal
design programthat in its nost basic capacity designs the shape of the

anterior suinfaaRLH6LPTHS dhfoARRNANY Ake ROk SF Mrm& MAIh &F mdshauiAbRPOsed
contact lens. A second set of Zernike data 1s generated at block 3. This

?:“ fegza&r gﬁsgﬁlﬂp b alpPadiibndi Yo udinRidThRictibE of; i€ battdht FRUBrhOf Mat that
y a
consent, information, subjective evaluation, etc.; by an ordering and/or billing platform
18, and particularly, for a custom lens supply platform 20 where a custom lens based
upon the wavefront measurement information can be made and packaged for shipment 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 1s shown with reference to FIG. 6. FIG. 6 is a flow chart of an
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l ens turning lathe. The mni-file data is input into the |athe processor at
block 4 and a customcontact lens is produced at block 5. Referring again
to FIG MWoaz2iob4d ustrated, sone information is transm ttRATAROIMSEITE
platformto another platformvia the Internet, however, any supporting
transm ssion node and transm ssi.on.nmedi ym can be used., |t .i cont enpl at ed
that soms oFeEPITSPROREOSHTERNE (i p ot ctiar ans vy dpthiie
practitioner's facility but this need not be so. The supply platform20 is
sui tably ecRipitivgdt b@clﬁﬁoa@r@éwwlwmi&atadﬁ auippEhOHIvay et MEsBEG ngl y, a
custom contact lens, a custominlay, a customonlay, or a custom |QOL can
be made. Thapammst ddeulatang igpuoedssckd to anppéicelrdeligy peograiltha ia s mystebasier f ace
of the customlens. This may be acconplished by one or nore of the
processes idphdifli ddgignk @fashapddBthe ateribedubad(optad tzoNg anddbrdichigheral zode el
known processes. A specific quantity of customlenses, e.g., contact

| enses, Maymberbdtthcl st MBS L7 A8niRE ah iDEBACH AL RNTIgX! ended

period of ti e lenses will preferably be packaged in a custom zed
manner 22 ( th | enses) f o I eRnt xenpl ar
represent at c?%?’\ls ? é/fg%%@u@t{ 13)%71?02@3 ¢ %%a@%%g f(lae ‘lgrsotﬂg‘%c‘?&ﬁéql%ﬁ%%‘%s%e aglg)éﬁlaage can
then be shipped t.o e tient . or practitioner. as appropriate. In_an
hpect of | tRES BrtBEIEL L TS ef ot apass I HBRIEHE boRE AR fo ¢ he
extent possible, what their inproved vision could be as provided q% t he
cust om | enscusigm cantagblays ivpoducedatblosh §/ Refrgng pgpin tfkhtl, pilstrated a
wavefront sensor device equi pped with a phase conpensator such as a
def or mabl e svmerioformatios fsavansmuttdd. fBim Pa¢ platfointo oWy platformpanthp iweingg an
i ndi cation of wavefront corrected vision. An exenplary aberration

corrected weRivenahy eyl frnsnBRoMmode dndGanbmiseidy Intddgn tiobe tded. It is
corrected wavefront aberrations shown in FIG 4. It will be appreciated

that the C%@éﬁﬁﬁﬂ%h Bt SSRE6H alPBftthgglalPﬂbﬁﬁ_@Mll HENCBINEH PindtS froRf ingBr i |y
attributed to the neasurenent and correction of higher-order wavefront

practitioner’s facility but this need not be so.

The supply platform 20 is suitably equipped to produce an appropriate custom
lens. Accordingly, a custom contact lens, a custom inlay, a custom onlay, or a custom
IOL can be made. The manufacturing process will preferably entail shaping a surface of
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, e.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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aberrations. These are generally considered to consist of nonochromatic
aberrations associated with third and hi gher order Zerni ke pol ynom als and
particul avdy2/£30b4 h to tenth order Zerni ke nodes. An exenpCEU$01R3$ISNESS
practice used in the laser vision correction industry involves per

procedure fees. This practice is illustrated by the.sale of non-reusable
Poer i o enpbumentalh 6 & Reverfu st Guondtbord BB steft whithasasRth ang,
w t hout which, the |aser, would not operate. This nodel is also .

appr opr i at eas # §efopnahlsmarropas gy Bd) SoP et hidnl 7e/ 1OweARdTP U At 2k Bidiqation on
measurenent. It is envisioned that a per use fee may be inplenented each
time the wavEivapeftont eogested wisioneduntezemplagy abeatation goirented wiafiont digplay is

Li kewi se, any of the processes constituting portions of the nmethod of the

invention, i@ inclIGS i¢sulthigs o ceitoriedgd beiver et dbefrhitdrsBhowi i FiG. d.
party-controlled platfornms, may be crafted as business activities that

carry a royalty ofy@tielppdtasPnatnet@thRRafa ahbeidr thSfesenfBeoicding! v, it

is contenplated to automatically transmt various data ‘and 1 nformation

bet ween pl alfiorm AL LHET S, 0L U8 RURESAANEE AL I ALEDIcAh, snhanci ng

the value o products ‘and/ or servicesS provi I'S" enhanced

val ue stream i ncl ude i nproved. vision tp the patient exceedi t he

i npr overnent @%@Bf'eﬁh%ﬁegg%%e@a cgiRagere @rﬁ?@ﬁgﬁ ?fﬁ]é I Miag%%‘r"&éti ce,
and enhanced value to the practitioner. 10 WD 02/22004 PCT/ USO01/ 28425 FI G
2 i's a bl ocRssgFiatpdanith thidsnd Aighegolar Aprnikepabmpmigs sndpatcyadnfifth ée topth 400

to that shown in FIG 1, and is the basis of a sem-intelligent interactive
system A prdecetnilogmmodss. pl at f orm 140 conprises the practitioner's
facility 14 where the patient 12 is engaged to generate vision diagnostic

information 200, Ansdetplaig bueiuek peratice eRd s theImeget vidivhaormeetichdndbstdyi st ory,
practitioner information and whatever other information may be useful for

const r uct i Ng Ry ARLALRLAIAE FRBETRE pRRES: HaH@RARRDy S sald Ut MifrciSHic THS

vi sion diagnostic information 200 is sent via the’internet to a service
interlock cards to the doctor that were inserted into the laser and, without which, the laser
would not operate. This model is also appropriate, for example, as applied to obtaining a
wavefront aberration measurement. It is envisioned that a per use fee may be
implemented each time the wavefront sensor is used to obtain aberration information.
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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platform 300 that illustratively includes an information storage server
201, a lens design interface 202, and a |l ens manufacturing interface 204.
Two typesvoD2/2xbormati on are generated from servi ce pl at POT/S@@B4250r der ,
billing, and optional denographic information, 180, for exanple, are sent

to and received n.o [billi | at f or ens.desi gn d

manuf acturing i nl%ﬁL %d E?ﬂo &f@gfagn @gﬁf tgrgg, a&hag%ep%aélé’iasg%mﬁf/ a’%%hgﬁ%k“%rﬁow ns
platform 20, Odering/billing information 180 can be transmtted to the
practiti ondhat sh pﬁfé%gi%htandwh%w Oéﬁ:%eﬁaﬁil%%milﬁ?e&cﬁﬁ% P10 i s used by
|l ens platform 20 to produce custom packaged |ens products 22 for the

pati ent m|mapt¢mebepbtfpppééo tempiisss et irectitiontr's facitity PUwhérethesxadiept & isor t o
the practitioner's facility 14 for fitting and/or delivery to the patient
12. Si mul t asngagsl beehhatetvidasfiagnatic pabingation®0d, inehdingWavefrait on 180, 210,
respectively, various royalty information 206, 208, may be transmtted

bet ween vargQsarentn@lif@ rﬂ&sonﬁﬁhst@f&a PRIcBti0R? iSiBaMHonMRA SBMRNver §th&r
illustrated archl tecture 400 may be  considered a sem -intelligent

interactive, tb@%&e f‘f[%{ §é(n°s'uﬁ S AaR; nf.u?é %agéer &%%atapﬁs%g?@r‘:k I n

real tinme betwe en var 7 ous or ns. exarrp upon € patient's
wavef ront sure t and/ qr ot her ISIO t.a and/o hIC
' or at | orfUEFRESe: s itgn 813&??88%? om0 5 “edhe RETRRH SR SBireand) or
the billi ng platform 18 may . generate feedback 500 to the practitioner
and/ or t he Paforan?oq that ﬂlilﬁff4twwé@§u@%@nd@@r@ﬁwtq@gwrwﬂ§im)b;ns design

PCT/ US01/ 28425 about type of treatnent, type of |lens, quantity, paynent,
etc. To il liustiaat 302, hing a lenspemuécturingaytesfeed2 (o Tolottgpas of irbmtmorarect i on
(or inprovenent) by |aser vision correction. Certain ocular

char act er i sdenesitedf frérh@efideipnforini 300: bdenbilting edd optiefatdahbytapv ef r ont
aberration and possibly, in conjunction therewth, topography neasurenents

will be ohhaiR@HonAsR! & bkddNBee Snt t@éﬁ@&é@%df@l 3h orBePATTRI PRIt fHRL £, M ned
eval uation, for exarrpie may conclude that the patient's pr ospective

vision corr 1&1%? laﬂd%nlafﬁtc%l?ﬁlg ngi‘éﬁflﬁﬁld S5 %h?}toe%}sﬁ. 1e836¢d B £5@¥om

correction nstanc stom cont a

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 Iens 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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The evaluation may be in the formof an option matrix so to speak wherein
informati on about prospective vision correction and cost, anong ot her

t hi ngs, ow@obz20ebnpared against different types of eye tPERUREIMS4ZH nNO
treatment at all. An eye treatnent option can then be selected by the
patient and/or, t he actitioner,. and upon sel ection,, the ropriate

ot or mat  orfb0baPaeT iEiiekb AP P riaBR (S doriintraf sk pager
information, for_exanple, can be automatically sent to the appropriate

pl at f or m (iTA2X $fEk 1o pPPigin yigios gowemdien (o IEWRE MDY lasep pisiongiomestdemm and an
order/billing platform respectively) for processing. |n another

enbodi nent @drtaimectilanaatdctemisficy ofiheopatidhingillVhesinersucds pebiraldn wagefiontpat i ent ,
the patient situates hinself in a practitioner's facility. At the facility,

a di agnostaberrhedsaridspdseibBg iechbrindtibn tHeRMitlO tdpd@rpUe mehfigedlb@gMdsbe C | ens
will be of simlar esign to that which will eventually be prescribed as
the customARRhGEA bERSitiol o MRlarival, 4 Anb AR be
spherical ( ef%cus) lponI yl,O Si ﬁl ar ai“r/; ?ﬁagni tlh'ge toﬁﬁd@%maﬁﬁg%ﬂ“ ent's
eye. However, if the i ent.' herical power I.s not known standard

pl ano pomregmpLen?agocﬁﬁélug%%h& %%%a ang%‘ PERPVE Sef et ?(gﬁecﬁgnﬁ%%gae%%ﬁ?ent ral

cor neal curvat ur read{)}?g‘s made with .a 'ﬁ&rﬁt aonet er oOr cor neal

a

t opogr apherccqpplishied nat SETSiPYR SFeStion R {95 1Bptancenly & Spsiora cpnipgtdgns.
enpirically by observation of the novement, 12 WO 02/22004 PCT/ USO1/ 28425
centrat i on EiecEvelietien srydr in He foun of arrenjiondnasiy sefo sivek Nieteitinfegatiosed to
select the lens, the lens is placed on the eye, allowed to equilibrate for
up to 10 mabotigzpsmotve hision cotrectpardnd abstoamommpatberthings,dn bocamparedi s
assessed using a biomcroscope. The | ens should show novenent when

bl i nki ng buigaimen@Firenetyies ¥épe tidatidng oPed wefmeht itAKS An dy@eahinyent bpgdipul d
return to its primary gaze position between blinks, with little variation

in hori ZO%ﬁkhéhrbevs%iécleqadg tﬁg?aﬁﬁ' r thé gﬁéﬁﬁ ',va%drﬁgxﬁga 1ol the

decentration is present, eeper base curve diagnostic lens” should be
fitted. TheapB?otph%%tinfomV\%ﬁ&g E\?C?ltasvv\éalvgﬁgnqgger?ﬁion data and patient financial

information, for example, can be automatically sent to the appropriate platform (in the
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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measured with the diagnostic lens in place. Ideally, the patient will have

a large pupil (greater than 5m) under the illum nation conditions that
t he wavefwont22084 neasured. If the conditions are not suchCT/&M1/28mEs
patient's pupil is dil at ed to Smmnaturally, then a pharnacol ogi cal agent

may be instilled to ua S the illumnation
condi ti ons ﬁ?&%ﬁtl(frb?n cﬁg’ sﬁie%ﬁ’@#tss Ogéleé’i'ﬁ g%‘%’t“?%d“?‘?}h) ge][cfg’r?t
wavefront over a |arge pupll size, the patient would be vvavefront correct ed
over a wi deens fgenyis phigstl pn gheys, almdﬁasﬂwilhw ik ar to 1} pemitesyprd theps

shifts in many patients in relation to pupil size. Measurenent in this

f ashi on easibs cémragiohampiaagnit end sitattm is essessee tikiog 8 badmicroacarfea dhadens
particularly those which are | athe based, are easier to control if the

optical swhbakiesho® raevéngsne dhsy bhfting bl repabitelati@ell 8fable bEbgecndi@ks. ont
measur enent should be nade along the geonetric central axis of the |ens,

this axis bgkng @@ﬁdm@%ﬂaﬁ ¥ ﬁ@%ﬁlgqr %beze p6&86n BétweBELERRSWRE 1Rl VB th

particul ar marKs rmade on the di agnos l'ens which define the georretrlc

center of t@zoﬁﬂfm&%rﬁgal%elﬁf:a‘h%eife‘t&’@éésﬁe‘{ﬁ%%ﬁt &hé%ﬁé io hrog i Bl

mount ed in ront sensor ins mann- ype

aberration  sensor i e of th es i a ed, on t he
wavef r ont ssé??é’S’ibaééﬁm@éj{@ﬁsucalﬁW %H@gﬁﬁ%ﬁdb)ﬁ é’PPWégéN aé’leg‘B? ‘?Me‘? R¢o a
series of Zernike coefficients which describe the wavefront aberration of
the eye anduensHipdouith the dizgnostiedensin places ddeallyi the satient Wil laraggapil

PCT/ US01/ 28425 the rotation of the diagnostic lens on the eye wll be
measur ed by(gtdater WeaneFrmon tindss tlsoitipminzfios eosditignsghatshewhféfontrsksasmmde I6Hn t he
di agnostic lens and capturing an inage of the lens in its stable primary

gaze posi tithecwditionsee astsciathapthetpaterts gupé ivvaiveEd RFmBenaaedly, thieata unent .
If this capability is not available, the clinician will neasure the

rotation ofy hahhs‘cd1@%3§a1<ageﬂt%yeaéqn&ﬁlea% BikulY KRLBAE plifil 4iSe Bnger B t he
specific marks of t diragnostic |ens. The Zerni ke coefficients are then

converted 1iftkfi@fiBh 38haifighd @3 8 ARLRb SRR IR cBfRE b Bufihet N

correctl ve ens surtace custom CO

wavefront over a large pupil size, the patient would be wavefront corrected over a wide
range of pupil sizes, and pupillary axes, since this axis shifts in many patients in relation
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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corrective surface can be anterior of posterior on the lens. The corrective
| ens' Zerni ke coefficients can be derived by dividing the original Zernike
coeffici amoe2/tpon-1, where n represents the refractive | pdEYS@i288ise
contact lens material. Al Zernike coefficients can then be multiplied by
-1 to flip the. z.axis, and make.it a.correcti.ng wavefront. Alternatively,
ray traci ng}h? ST ?@ES 3‘?5’&09*’“8 l%lgr?ﬂ‘éﬁec?yéelw. ba?s'ﬁ?ais‘érﬁfli’y&é@w? AOHEIS t er n
can be used to determne the correcting surface wavefront and hence the
Zerni ke cdureneing qf ecificanaks made pp hredipgnestec eanmdcarisigerndmags of thee
entered into a software program designed to produce |athing instructions
for a 3- axilenwoin itsistabllexprithartyrgazepdstiionivith therrakera meurded mgbe mayefsent fsarser on
the custom zed contact lens. Alternatively instructions my be derived to

gui de a sndhétriveam (1886 capabilignie dot svailhble)tha chnltibA®gll afeagure itratiioh®fs. | n
both cases, the rotation of the lens on the eye is considered and incl uded

in the caligelal bR MRERIGSNI YbfBed RACIEOMIGRE sJa8ifRYALRE6f H6 MdsBostic ,
coefficients. This conversion “of neasured Zerni ke coefficients and | athing

| nst 1 uct | ons, £agh g RRE LBREL sl SOBRNRE 1) LATRELLE drR gy el ront
ng W €

sensor, OI’_ reno 6‘e| y In a conputer conmuni Ca(til tn waverront sen_sor
W th respedtelbieNe BB g EREbU Rtk S REETEHE 8. Panspor ted
to the patient and tested. 14 WO Q2/22004 PCT/US01/ 28425 An exenplary
embodi ment GoEresidecTurisaeicasbe aterioRef pesterio grdhe leas.| BrscorregtivrlentLppikanet er s
listed in Table | was selected and placed on the patient's eye. TABLE |
BVP: - 2. 00 doetfivedngs canlbe @@mvedby divitling the BigBrah Aeivikecoafficeents by n-1, wheren

represents the refractive index of the contact lens material. All Zernike coefficients can

then be multiplied by —1 to flip the z axis and make it a correcting wavefront.

Alternatively, ray 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 Zernike 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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Optic Zone: 8.00mm Center Thickness: 0.090nm Design: On Center Front
Surface PeriBallast Material: 45% water, hefilcon B After the |lens had
settl ed, wowaw®hs ont neasurenment was made with the | ens i PCpUaEe28425The
measur enent was centered on the georretri c cent er of the |lens. The wavefront
anal ysi s provide the erni ke coeff| Isted in Table Il. TABLE Il Z4
2.044 7Z5 -0. 443 é e"é’fdﬁn‘ﬁtgi Aféﬁ% -0.224 710 -0.008 Zz11
-0.250 Zz12 -0. 048 Z13 0,054 Zz14 - 0 012 715 -0.104. 716 Q.039 717
20,048 z18Adiagpestic e hpvingghe pargmetprpligied ingliablal wesseksistypailased ppsheoi nt
Spread Function (PSF) excluding the z4, Z5 & Z6 terns (i.e.,

patient's eye.

TABLE I
BVP: -2.00
Diameter: 14.0mm
Base Curve: 8.3mm Monocurve
Optic Zone: 8.00mm
Center Thickness: 0.090mm
Design: On Center Front Surface PeriBallast Material: 45% water, hefilcon B

After the lens had settled, a wavefront measurement was made with the lens in place.
The measurement was centered on the geometric center of the lens. The wavefront

analysis provided the Zernike coefficients listed in Table II.

TABLE II
Z4 2.044
Z5 -0.443
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
720 -0.006
721 -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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def ocus and astigmatisnm 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 wavefwont2met a was 15 WO 02/ 22004 PCT/ US01/ 28425 conR€T/USA/23815ng a
commercially available ray tracing program (e.g., ZEMAX Optical Design
Software from [E):e(eéjjsocus Sof t war Inﬁ., Tucson, Ari zor}a) %Pagéieémﬂn t he
Zerni ke coetFVERHismg ycomercially ayaiable By Remg o Hgm) (E8s pcal st ed
in Table I'l1. TABLE Il Zernike Term 4: -3.4254044e-005 Zernike Term5 :
0. 005762738Pesten hofcwary drom By Foons(infewes 3mg, TirsemiAdézona) tmdpterminegdg 2402149
Zerni ke Term 8: -0.0037653647 Zerni ke Term 9: -0.0059788634 Zerni ke Term
10: - 0. 0041238ike cdefificickts fdethmappropla@@3riédRigla’?2 Thégmrd lkeedmrTableIIl.
-0.0008569811 Zerni ke Term 13: 0.00046893498 Zerni ke Term 14:

-0. 0025860833 Zerni ke Term 15: 0. 000BRBPSHMB Zerni ke Term 16: 0 Zerni ke
Term 17: 0.00028702493 Zerni ke Term 18: -0.0025791693 Zerni ke Term 19:

-0.0023277366 ZeLphkaelar A 20: 3 fhsQeRLlyz5441 Zenni ke Term 21: O

Zernike Term 5: 0.005762738
Zernike Term 6: -0.0045488358
Zernike Term 7: -0.0032402149
Zernike Term 8: -0.0037653647
Zernike Term 9: -0.0059788634
Zernike Term 10: -0.00411332
Zernike Term 11: 0.0030430632
Zernike Term 12: -0.0008569811
Zernike Term 13: 0.00046893498
Zernike Term 14: -0.0025860833
Zernike Term 15: 0.00083158948
Zemike Term 16: 0

Zernike Term 17: 0.00028702493
Zernike Term 18: -0.0025791693
Zernike Term 19: -0.0023277366
Zernike Term 20: -0.00011755441
Zernike Term 21: 0

Zernike Term 22: 0

Zernike Term 23: 0

Zernike Term 24: 0

Zernike Term 25: 0

Zernike Term 26: 0.0029179957
Zernike Term 27: 0.0020611676

(Note that the Zernike terms in Table II have been converted to the ZEMAX Zernike
convention. Hence the Z term numbers in Table Il do not necessarily correspond to
those in Table IT 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 Tabie IV.
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Zernike Term 22: 0 Zernike Term 23: 0 Zernike Term24: 0 Zem ke Term 25:
0 Zerni ke Term 26: 0.0029179957 Zerni ke Term 27: 0.0020611676 (Note that

t he Zerniweor/z20nms in Table Il have been converted to the PENMEX01Z8125 ke
convention. Hence the Z termnunbers in Table Il do not necessarily
correspond to those in Table I abov,ﬁéﬁg rT'l‘gpl e IV below). The custom
contact |ens was manufactured wth t g‘ rel evant paraneters as the

di agnostic lens listed in Table I. The lens was placed on the patient's
eye and re-measu#ed w-8% the wavefront sensor, producing the set of

Zerni ke coefficiZhts 98%1ed in Table V. 16 WD 02/ 22004 PCT/ US01/ 28425
TABLE |V Z4 1.852 Z750.02895 Z6 0.025 Z7 -0.125 Z8 -0.368 Z9 -0.050 Z10
0.180 Z11 -0.0687 Z12.128.096 2713 0.050 Z14 0.119

78  -0.368
79  -0.050
710  0.180
Z11  -0.068
712 -0.096
713 0.050
Z14 0.119
Z15  -0.063
716  -0.097
Z17  -0.015
718 -0.068
719 0.062
720 -0.008
721 -0.140

The defocus and astigmatism were not properly corrected by the lens on the eye due to
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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Z15 -0.063 Z16 -0.097 Z17 -0.015 Z18 -0.068 Z19 0.062 Z20 -0.008 Z21
-0. 140 The defocus and astignmati smwere not properly corrected by the | ens
on the eweoduz0do an error in the actual power of the trpal/users42shi ch was
di scovered Iat er However, analysis of the PSF excluding the Z4, 75 & Z6

terms (i.e anda . eal a_ Strehl 1 0.1

5. 7mm pupll %%7 8%\/#?‘8?1 gﬁg@ﬁfg@%&t@ﬁﬁﬁ 5‘9[“8 aB%CVf‘él'[ d@%% o gtﬁawn I n
FIG 8B. The Strehl tio and PSE provi ded cust om contact |ens

di spl ayed aR@reEmity ahm&ﬁléﬁftsuphthaﬁ@e@meﬁeaﬁnwg Jep parpe prRiop ghapedin-s eye.
Anot her enbodi nent of the invention for providing vision correction to a
patient i ssigedepn berect of thisrpmbediment the aeraHoe weapiramyntiinfosmationgifsis nbses
nodel 40 illustrated schematically in FIG 3. A patient 12 presents
hersel f i n teapeméttddiinhisoitalle forfratoial dustpmllénsdupply plstfiem 20 WhireaduwioinHess is
non-customtrial lens (not shown) including an inlay, an onlay, or a

contact | ensadeforiieafationt Ialesthatdspet @ﬁﬁéﬁrﬁéﬁﬂﬂheﬂtﬁﬁttﬁlg(i@é ﬁdtﬁﬁﬂwﬁﬁﬂlet hat
information is transmtted to an apparatus 42, preferably a | aser,

sul LabLe | Ol RENEDARUNG, Rlokli, 01 B on R egh bl plrte . L

nmeasuring devjce be i.nt egr th.the | aser n.any event, the
| aser is | chteéafaf%fﬁ:rc (9)%‘ Pl}ﬁ @aﬁ#egs ?’I\f’q&e bﬁ%{?llngﬁlf‘e ei)frqpﬁgtgeniaﬂgn EHEFBY ens
surface can _ be custom shaped in- situ. In . an aspect of this enmbodi nent, the
aber rat i on HEKA SisEHS AIFBE HPTEHDS geqructip cmen gidhe s pLdesFRbeSPPED| B f or m

to a custom | ens sudpply platform 20 where a customlens is
some individual cases, it may be preferable to dilate the patient’s pupil to cover an

appropriate portion of the optical zone of the trial lens. As described 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 embbdiments 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, thé diagnostic platform would be capable of providing the
wavefront aberration 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 custom
contact lens supply platform where a supply of custom contact lenses could be
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made for the patient. In another aspect of this enbodinent, fitting the
patient with the trial lens further involves identifying, by a mark or
non- cont axo omeans, the geonetric center of a surface of papUSeE23 ens and
obt ai ni ng the wavefront aberration neasurenent along an eye axi s passing

t hrough the f th as des . |ln. sone

i ndi vi dual E%Egg?ﬁV W§G9 Emﬁﬁe?ﬁh f §PPYe 0{'5 ﬁ?ﬁéﬂ?mgnﬁﬂﬁ?l to
cover an ropriate portion of the o tical zone of the trial lens. As
descri bed a ughythiserbediment of\r&letlﬁvw@nﬁag@tj@rw Frbees drgireofgptompsion,

i nvention, data transm ssion protocols, process step segregation into

busi ness enites potiistesded tomimsmamhtah@mcmeinnmﬁemmltitipngrwmrapmticipm such
streans, and related considerations equally apply to the instant

enbodi nent si@asqiifklighstatewl fadesd tuléD rddnlapens selawkn a further enbodi nent
according to the invention, a patient nmay engage herself wth a diagnostic

pl atform incl udi Mt@ltﬁ@é&ﬁﬁﬂi@ﬁ ?éf@rfédaédlmnﬁﬁ?é Eﬁécﬁﬂ:aﬁ?ﬂ!&%ate&‘aﬁ@@éﬁcnbed
initial practitioner |ntervent|on ‘that is located as”a stand-al one

pl atform Tﬂgreﬂle‘i’t'ngﬁ[ "‘%gk@ﬁ?& Pt BESdm\Mh '&aﬁ&ls%@ﬁ%ﬁéu %?to?ﬁa% gpability

to accept inpu regar ng patlen erlng dat a,
billing data, etc. ppf es ectlv pl at f or In a d tion, the
di agnostic B}VQ?‘[I“B} "f‘ﬁe\}&?ﬁﬂaleﬂlg 1§I§ @}e deé‘fnﬁ PB\FFH?’HB a#’ﬁ}ée andfhe prrsAteh @it i on
and, preferably, correction |nfornat|on in a display format suitable for
subj ecti ve BithPUdaparingfram ghesairitand scopp of ieda¥etion; t he patient coul d
direct the diagnostic platformto transmt the information to a
practitioner and/or to a custom contact |ens supply platformwhere a
supply of custom contact |enses could be 18 WO 02/22004 PCT/ US01/ 28425
manuf act ured and packaged, and shipped to the patient or the patient's
practitioner. Although this enbodi nent of the invention engenders an

evol ving degree of automation, it is not intended to circunvent the
inclusion of a practitioner where participation as such is required by
state or federal rules, regulations or |aws.
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Not wi t hst andi ng the preferred enbodi ments specifically illustrated and
described herein, it will be appreciated that various nodifications and
vari ati om0 o0f220be i nstant invention are possible in |ighpCDUSeR8425
description set forth above and the appended clains, wthout departing
fromthe sp{k]ri E .and scope of the invention. 19 WO 02/22004 PCT/ US01/ 28425
W claim 1V°A¥®t hod for providing vision correction to a patient,
conprising: a) engaging the patient in a practitioner's facility; b)
obtaining in saill fachmthodionaeaidieshVisBCOraetioio st eGREMIISHIE. an eye of
the patient; d) providing said wavefront aberration neasurenent to a custom
| ens supply platform)i n serfgaging the patibhian faqradtitioner'stfecibgi d supply pl atform
e) producing a custom zed lens via the supply platformaccording to data

associated with the vigvef rehiinaben 54t FilitRasaicaoR Mberratish Gasifcdydndiong sai d
customlens to the patient or the practitioner. 2. The method according to

claim1, whereinsa.dreusipaized lens is one of a contact |lens, an inlay,
an onlay, and an Iééf SMThe fret hod according to claim1, wherein said

wavefront aberration (Pn'eas ogi%%tsaid%v%h%%P?o%ngﬁoﬁ%ﬁéﬁ?%%%n? 1$a g&stgr_n lens

wavefront sensing techniq a corneal topogra ni-que:

met hod according to claim 1, erei.n providing sajd wavefront aberration
measur ement to s%?ﬂlﬂfg%gomﬁ%mbﬁ'ﬁfalbgerﬁf%% Sé’édss V\&@%mene of voice
signals and data signals transmtted over a conmunication system 5. The
nmet hod according to c®ai mRrodygieg eepstanaized lesp via the supplyaplaifefmpesording to

transmtted over at | east one of a | and-based and a w rel ess-based
comuni cati on  data associated with the wavefront aberration measurement; and

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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system 6. The nethod according to claim11l, wherein said | ens supply
platformis |ocated substantially proxinmal to said practitioner's
facilityw@02¥p2/ 22004 PCT/ US01/ 28425 7. The net hod acRoOT/@keigestzs cl ai m
1, wherein said lens supply platformis |ocated substantially renote from

said practitioner, s facility. .8 The nmethod accordin | ai wherein
produci ng said | ens vi et“ﬁei%dsat?ﬁ%rpylgptf)gﬁaf]%r W@SWB} ?aécglsehgf:&qué@#fg 5f

| aser ablating a surface of a lens, ~lathing a surface of a |ens,

cast-mol di ng a sdPeRidsuBstagiallygemots fepra pid plgctlionegs B5ilifyng a surface of a
lens. 9. The nethod according to claim8, wherein a surface of a |lens
conprises one of.an dheerdtiad asgeiingeto clpimds wéeient produding said tand visthh an

anterior and a posterior surface. 10. The nethod according to claiml,
further conpri si sgppipphitiormgomppsdsiagivast dueoff tasyr abddtmg alshrfaddef aehdyod
according to claim1l1, wherein said wavefront aberration neasurenent

i ncl udes corneal 14ARQGIsaERY dMflefidYBAdt@ibldikg a siiTEcoBTaNeh, a6COheiwige to claim
1, further conprising transmtting at |least sonme of the patient data to at

| east one of an Y O6eBSLhPa Rhatformand a billing platform 13. The
met hod accordi ng%{i%ﬁ{:nfug m 1%, \Mgwaer elg'n said billing platformis adapted to

directly debit afinancial .account..of the thent prior t roviding the
pat et wi th t ho Soust GPE ST oo cimes "y Bt AirGioe 5T e P fpRkaher e n
at | east one of said _order processi ngt platformand said billing platform
is | ocated subst 2HEPEM @tﬁygﬁmfﬁqe, g gosterior surface, and both an anterior and a posterior

surface.

10. The method according to claim 1, further comprising obtaining a patient
history data.

11. The method according to claim 1, wherein said wavefront aberration
measurement includes corneal topography information.

12. The method according to claim 1, further comprising transmitting at least
some of the patient data to at least one of an order processing platform and a
billing platform.

13.  The method according to claim 12, wherein said billing platform is
adapted to directly debit a financial account of the patient prior to providing the
patient with the custom lens.

14. The method according to claim 12, wherein at least one of said order
processing platform and said billing platform is located substantially proximal to

at least one of the practitioner's facility and the supply platform.
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at |l east one of the practitioner's facility and the supply platform 21 WO
02/ 22004 PCT/ US01/ 28425 15. The nethod according to claim 12, wherein said
at | east vome2/2f004 he order processing platformand the biPCT/goyH83Lsf ormi s

| ocat ed substantially renote from at |east one of the practitioner's

facility and the, sup facility. .16, The t hod .according to aim1,
wher ei n” provi di n]gss‘sai ec]ﬂgﬁ%%a?%’ﬁ@ngé%%w EZSW red%?@ﬁﬁﬂkﬁ%é’ eﬁfh?eoﬁii%fti on
to said patient. 17. The_ nethod accordi nq to claim1, further conprising
provi di ng royal t§rocsssing pagorgsnd dheditlmeniaone 1p lacetpd spbstandiadn sanets figm | east
one of the steps Sa) through (f). 18. The nethod according to claim17,
conpri si ng aut onttl¢asheneyofihopiadiitaner's gicdity endithe yupply fcilityi on. 19. A net hod
of providing vision correction to a patient, conprising: a) engaging the
patient in a prabd.itiBimemethod acidrdinyg to tipino bf whareingrevitiay efidenstomdeny at i on
measurenent fromthe patient in said practitioner's facility; c)

transmtting saighnvfises & parsordilieed plok@atiPRAs W48 FRIdntt 0 @ custom |ens supply
platform d) manufacturing a customlens at said supply platform and e)

providing said ppiie i L . I : - ved

vi sual perfor rrangfé rgfsltlJ “Eﬂ%aé{ ?éca))m lggg(g)%l\g/%lg?’ln%ﬁ% %ﬁoéﬁ%g@?ﬁ)%ﬁ&ggr%@ met hod
according to claim19.. erein said customlens i.s one of .a  co ct lens,
an inlay, an onl lg\g]),m]&ﬂan O EEELVIng Party L ISRORSE 10 %{[clg%??%‘?ﬁ%gQIS S@P%{]a%%g?gh
further conprising segregating steps (b), (c) and (d) into respective

busi nesses (b") (e ) and (d').

18. The method according to claim 17, comprising automatically providing

said royalty information.

19. A method of providing vision correction to a patient, comprising:
a) engaging the patient in a practitioner's facility;
b) obtaining a wavefront aberration measurement from the patient in

said practitioner's facility;

c) transmitting said wavefront aberration measurement to a custom
lens supply platform;

d) 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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22 WD 02/ 22004 PCT/ US01/ 28425 22. The nethod according to claim 21,
further conprising providing to another person a contracted right to
practi ce vomez2/zaoosrore of (b'), (c'), and (d') for consi deral/iUse/2825%. The
met hod according to claim22, wherein said right is exclusive. 24. The

met hod accordi ng o of Iﬁlet%gd a&\‘fb?&lﬁ% B S&inf1, 'f&lﬂ%er c%m'ﬁﬂ&n@’f)%\)ﬁﬁhg‘%‘o 25. The

nmet hod accordi ng to clai m 22, wherefn said another person'is sard
practitioner. \Y n i-ent,
Compr i si ng: 2y edsEPHa0E A B T B BB BL D, ﬁ}dﬁ%é
obtaining a wavefror(‘it aberratl on neasurenent of the patient's eye;

provi di ng a di spio8§ Sﬁalg%“ d wavefront aberration measurenent in the form
of at |east one of a picture, a conputer sinulation, raphi ¢ di splay, and
a mat hemati cal r3or esBiameihed apfordiag & dlaine??, therelmialdﬂgg t iveplgeivaccor di ng
to claim 26, wherein providing said display conprises providing said
patient with sai2il.di shheayethod lcddndihg smeldinpa,ivdrteinasid righks rmnsubjusicti ve
eval uati on of the wavefront aberration neasurenent. 28. The net hod
according to cl ayn 26Thd mMethbe hc&RMBE tStRgh 2T, anemdih 40 GnSthkperybaMie kaignt
measurenent to a lens supply platformin a form readabl e by said | ens
supply platform for d\@&f‘lﬁin@ﬂ a customlens. 29. The nethod according to
claim 28, wherein sai atform corrprl ses at | east one of a lens |aser

abl ation system, | eps Ien S ing system and a
| ens machi ning s§ tenzl[sl vﬁ%%wﬁ% /Cﬂgﬁ }0232 R AR

a) engaging the patient in a practitioner's facility;
b) obtaining a wavefront aberration measurement of the patient's eye;
d) providing a display of said wavefront aberration measurement in

the form of at least one of a picture, a computer simulation, a graphic display, and
a mathematical representation of said wavefront.

27. The method according to claim 26, wherein providing said display
comprises providing said patient wi’?h 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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30. The nethod according to claim28, wherein transmtting conprises
directly transmtting said data over at |east one of a |and-based and a
Wi rel ess waonmoni cati on system 31. A nethod for providi nBCTUSIIR8425
correction to a patient, conprising: a) engaging a patient in a

iti ‘s facil f I I
RN CARRE T AT R aﬂ%’vlf%ﬁaw&%%@%%?i on

said trial I ens hat identjfies eonet r center ace of the
trial |ens; o%fe&mhﬁa%ﬂ%w@ et oupat ieaf .O&ﬁoﬁréé%r@rla%%i%n 3 Wielere
patient's eye al ong an axi s passing through the geonetric center of the
| ens; and d) tr aeesmipnicatprswsi§aberrati on measurement to a custom cont act
|l ens supply platform 32. The nethod according to claim31 wherein said
wavef ront neasur@nent A mehpd fs@soviding eaiontcopegicapbya pantnt cahprising:33. A
nmet hod for providing vision correction to a patient, conprising: a)

engagi ng a patient inga IOFafgagﬁqg%%heﬁ1ﬁ§%&dc't1€1?z(ner@)fad‘1ht§/tl ng the patient
with a trial |ens having a non-custom zed anterl or surface shape; c)

obtai ni ng a_vavef r ont,aber fati . BRASHATEAL CHATLINR AkANoSousRye 4 {1

the trial |ens engage d) {r g tting sai erration asurenent
devi ce adapted for .cust a(%)l ng the anterior lens surface. 24 WO
02/ 22004 PCT/ USOA/Sk 8T 336 P¥0rmi ng i n-situ custom shaping of the

anterior lens surface via o i L ,
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 platform.
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



the device. 34. The nethod according to claim 33, wherein said | ens is one
of a contact Ilens, an onlay, and an inlay. 35. The nethod according to
clai m 33, wéuoztdees conprising transmtting said aberrati oRrCTVESGIR3e2ENt tO a
customlens supply platformin a formreadable by said |ens suppl y

pl atform for producing,said | 36. The net.hod a rdi.n

wherein said custom | %?15 prPSgeﬂlg%lBg%—g—(f%gmf %}f?g Iﬁfgﬁﬁ?%ﬁ”ﬁ?ﬁ ufafl ce Vla
substantially identical at |east in surface shape to the custom shaped
in-situ lens. 37 1G¥et hod according to claim 33 wherein said wavefront
aberration neasurenment conprises corneal topography information. 38. The
met hod accor di ng3¢o clTiemafodurserding to alagmidy whergim sagblens istone of a gertscir enent
is obtained froma device that is linked to at | east one of the in-situ

| ens shapi ng deviges, anchlay,augdtnimlhyens supply platform 39. The net hod
according to claim 38, wherein said lens is one of a contact |I|ens, an

onlay, and an inhay. 41@1e Jéiﬁommqlg&e%ﬁﬂlmgﬁmep&&hﬁﬁs%g triMRghi@inp sg@i d

custom | ens supply platformis |located substantially renotely fromsaid

practitioner's fagikiio m%ureﬂ%ﬁ? BN REEOL SN Lol 2l { MR red i

conpri sing providing roya ormati on eiving party resulting

fromthe performn of at e of e ) through (e). 42. The
net hod accor di ngs?lg?%qsﬁuﬁ?lsz?ﬁﬁ%‘ﬁ%n %ﬁoﬂ‘&%ﬁ% cal ly providing said
royalty information. 25 WD 02/ 22004 PCT/USQ1/28425 43. The_ nethod
according to cl aPf 33 Thearethecaceoid 8 ickm o arbesctn saitheugtom 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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| east one of a patient history data and the aberrati on neasurenent to at
| east one of an order processing platformand a billing platform 44. The
nmet hod aoxopzezng to claim 43, wherein said billing platforariosor/zadzpt ed to
directly debit a financial account of the patient prior to providing the

patient with the, gust |l ens. . 45. . Th h cecording.to claim.33 erein
the steps of fi t'f1 ng gﬁ% meﬁéoéisﬂfﬁ?rﬁﬁlgfﬁagfaﬁ%ggc 2 %Cél?ﬂ-ﬁﬁn&/t%aaﬁsﬁ%&%g rk on
said trial lens that identifies.a geonetric center of a surface of the
trial lens prior 9 %ll?ﬁf&rﬁa%lﬁ%t;‘i‘%‘&ytdﬁ@ anf s phsrralon mgawrenehy 1° #dgasiPRfig t he
wavefront fromthe patient's eye along an axis passing through the
geonetric cent er 06fn pisler peogessingplatfima ardatolingededfodinng to clai m 45, further
conprising dilating the patient's pupil such that it has a size to cover
approxi mately 75%or e enafiodsaecordrigito @laimai3ewhéreinheid illalg dl&fism id7. The
met hod according to claim 36, wherein said customlens is produced by at

| east one of |asﬁﬂgfﬁ&i ftdiRgily Heditd AfanciiRebdonhNer thepalictstior® peividind tis!r f ace
of the lens. 48. The method according to claim 38, wherein Said custom

| ens supply pl aggﬁéﬂp"‘qﬁl@%‘?&&n% | east one of a lens |aser ablation
t

system a lens | Ing system ané’ a lens cast-nolding system 49. The
nmet hod according ,to claim further .conprisi cust om shaping the

anteri or surface4t%f t He®l %@oq%ggﬁgwtglcgﬁa3%@%@33%%@%@%@%%% axis. 50.
A nmethod for providing vision correction to a patient, conprising:. 26 WO

02/ 22004 PCT/ US0Ipeaguing fugherog®gseig t he patient with a device adapted to
measure a

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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wavefront aberration of the patient's eye; b) providing an output fromsaid
device, said output including information about said wavefront aberration,
sai d out pu0 02/22004 her being in a form suitable or adaptabl BCTosowaspst to a
customlens supply platform c) transmitting said data to at | east one of a
practitioner and said |ens, suppl | at f or d),. makin aid. lens via said
custom | ens supply platfor ﬁ% angngagfnggt%%wtg‘llnﬁSgtpﬁe&%&rpg@amt?% er°B S he
patient with said | ens. Qé. The nmet hod according to claimb50, further

conpri sing providing ajf %ﬁégﬂf%Fmﬁﬁ§“55%WP%§?%% measurenent to said
patient in a formsuch that said patient may nake a subjective eval uation
of the neasurement. 52. A het hotirdvading pouighih@omissidsievicersaiskautiont ingduding
patient, conprising: neasuring an ocular characteristic of the patient's
eye wherein said neasurenent i idbmaenabotteailworeoaf aieaptio,apidyoutaita and
wavefront aberration data; evaluating said neasurenent, said eval uation

producing an option matrix thatiRebidssn atorhRsihbIR of 9IRS R ifut to a
prospectl ve vision correction as a function or a prospectl ve eye

f
treatnent. 53. The nethod of cl gj [ id neasurenment is
normal i zed for correction of dgq‘l%zc):raéenas\;\g’gg@gtpl é%a ism 54. The nethod of
claim52, wherein said prospective eye treatnent includes. a customl ens,
surgi cal procedure or no tféat ngﬁ?ﬁmléwwﬁ%f%%@édeﬁﬁ?i&%ﬁw glasaner gl 10

nmet hod of claimb54, further wherein a customlens treatnent is
said lens supply platform,

a

d) making said lens via said custom lens supply platform; and
e) 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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selected by the patient and said selection is automatically input to a
customlens supply platform 56. The nethod of claimb55, further

conpri si Mo obrAdNi ng patient history data and patient fipanosal2s8dst a, and
automatically transmtting the financial data to an order/billing

platform 28 55.  The method of claim 54, further wherein a custom lens treatment is

selected by the patient and said selection is automatically input to a custom lens
supply platform.

56.  The method of claim 55, further comprising obtaining patient history data
and patient financial data, and automatically transmitting the financial data to an

order/billing platform.
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