CUSTOMIZED CORRECTION METHOD AND BUSINESS
BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to the field of vision correction and, more
particularly, to methods and devices for providing customized vision
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ametropic; i.e., their \@%@%& aﬁt@j If‘ﬂ% W tin part to
refractive abnormalities of t eigeye. og%f\)/er years, E\?)??zlctitioners
ranging frem densfittarsdgsyurgeons have engaged. in the business of
providing vision correction to the ametropic population, as technology
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the more gross refractive

through spectacles; more intimate devices such as contact Ieﬁses; intra-ocular lenses
(IOLs), inlays and onlays; and via surgical proceduies including caiéract femeaL -
keratoplasty (cbmcal rsplacexﬁent), variations of keratotomy such as RK (radial -
keratotomy), PRK. (photoreﬁacﬁve keratotomy) and other reﬁacﬁvé surgical procedures
| thev most popular of which currently is LASIK (laser bassisted iﬂ—situv};eratomﬂeusis). In
general terms, LASIK involves sculpting the cornea of the eye with an exciﬁ:ler iaser to
éive it a shape that results in better vision for the paﬁeﬁt. N | | |
‘While s'pectacles,v contact lenses, and the Ijke, genérally help people see better, it
is widely known that convéntional vision correction devices and pfocedures still do not
and cannot correct all fefractive error. This is due in part because traditional vision
correctioﬁ only addresses a few of the many aberrations that cause less than pérfect‘
vision, and further mpart becausé treatments such as LASIK tend to introduce certain

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




errors. This, after successful LASIK treatment, a Person may no longer
find it necessary to wake up in the morning with eyeglasses in hand to
find their slippers, however, they may experience other visual
annoyances associated, for example, with nighttime vision. Relatively
recent advances in ophthalmologic technology are being developed and
erefiped Fa ddiessugrsssfoldrSRidrratnionlies pSophistiateddingesfisditakecessary
as the OrbscanTh ocular topography system by Orbtek, Inc. and
ioEvetrontisdheimydevicwition sgleassrindgand todiret thair sighero levever, they
aberrations such as that disclosed in Williams et al. U.S. Patent No.
IELY PRPPISDAfeciise Bituad Sraponds sseveintint doporatec loy wilers gloginre vision.
its entirety, provide tools to evaluate residual refractive errors and, when
used iﬁe&mgmmmmﬁvaammtg@ahsymmsenheahgyzmmgdeveloped
system manufactured by Technolas GmbH, and other eye care
apslreiaed jo ﬁé@mé@a@mmdumwpsmmmemm such as the
Concomitant efforts are directed to incorporate these technological.
Cabiscarnct o imtiar hophgagshareiteothycQiiiak chr delil evassfiantechyalyddoices for
practitioners, vendors, consumers, and patlents be it in the form of
mepenongcsboiateotipesghal edbascanaeink SiuMMARY: Ak in Williams e
INVENTION A solution that addresses the issues and concerns identified
ahlid e Fesset: iSiih3y7 1 9y dsedistbvent orf wWihiel ¢ heresi divePsestdbyasference
used in the description. of the invention refers both to a measured
innite tERtEnpiowidicnady & mtav&mmmamrﬁ@%@z used in
correction and to the subjective evaluation of "seeing better" by the
oqjtientiokhwitbradvprecttiasesyarms dit b éreipIEirsapprapiatelif.otured by
anyone qualified to fit, prescribe, or dispense vision correction devices
Tsuirhodes <pmttH lesdaibaheydikae dechacloglly taite Nt g @dpatie R provide
particularly with respect to the patient's eyes. 2 In accordance with the
Stmﬂmsmaifvﬁmonventlon as embodied and broadly '

Concomitant efforts are dlreoted to incorporate these technolo gwal advances into
business architectures that can deliver enhanced value to practitioners, vendors,

consumers, and patients be it in the form of économic, social, or personal enhancement. -

SUMMARY OF TI{E INVENTION

A sélution that addresses the issues aﬁd concerns identified above is set forth by
the present invention. Tﬁe term “vision correction” as used in the description of the
invention refers béfh to a measured Mpro§ement in vision over that provided by
conventional reﬁ'aéﬁve corréction and to the subjective evaluation of “seeing better” by
the patient. The term “practitioner” as used hcreiﬁ 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 method for providing vision correction to a patient
involves engaging the patient in a practitioner's facility; obtaining an
ocular wavefront aberration measurement from the patient in the
practitioner's facility; trwismitting the wavefront aberration measurement
and other associated data including patient and practitioner information in
suitablearsiordanaccuitoteipnersapphiidtiventiances trebpitfbems tasadly
appropriate; manufacturing a custom lens at the supply platform; and
desralreietREL Banefos e eidinpérontothestoston leatierhitivelves engaging
instant embodiment, the custom lens may be a contact lens, an inlay, an
the Retensia g Rctifoms sshailite ebipbdnzentsadafoltewsiihetelstomtidens
supply platform provides for manufacturing the appropriate custom lens
mepsiEsBsRt Bornhenatisstinithearaciiiteniats faioty; fransthittipgttitioneefont
facility by known manufacturing methods. These methods include, but are
abrBEHeT S ABIREER A nEer ashisintod siatn Gidinding pitiemvisel practitioner
. machining a lens surface. Moreover, in this and the embodiments to
nfprreRt RN EpbHfap atorsivredsus ey idapieter atdycdbtaipietosts as
a wavefront sensor but may alternatively or complementarily be obtained
apPPpRaks MoBdRGIEaEfqUstom detsatdbo graphy pidatiymetd mdidihg the

suitable means known to those skilled in the art for obtaining wavefront
PafigRl RfibE nivetihersWithmesoneltwaoftbnistient ativnsipreter bt/ custom
.. refer to third and higher- order aberrations and, more preferably, to fifth to
leng maohger incdtens apinkis Apotiniten asKdich Iinthis aspéct efBudiments to
embodiment, the steps of obtaining an ocular wavefront aberration
folesadhecrusivnnimsthwphtiglatiorprordesiGmensatiityritgtisnaiptng thee
wavefront aberration measurement.and associated data to a custom lens
cugtopp ki areferalelbidbmani taetashatily. custdonat os wintiote Soppl yhel atéotitioner’s
are segregated into respective businesses, any or all of which may carry
faciliprrhydkpo W EsEsRease ddsfuithess mvjbodalinchwikiditreaybetthienited
source of a royalty or other income. The . :
to, laser ablation, lathing, cast-molding, or otherwise machining a lens surface.
Mqreover, 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 andr 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 facﬁity;‘
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 maybe granted
to any number of parties. In another aspect of this embodiment, practice
of the invention will provide the patient with vision correction and resulting
visual performance from the custom lens that is better than that which
would be provided to the patient from a conventional refraction. A related
and B rReTL P iRl Bkt protheprreiohacoeliiion ibohissome. The
engaging a patient in a practitioner's facility where the patient is .fitted with
c ﬂﬁﬁ?gﬁ%ﬁ‘ [ERY RS \FHEY HING RIctoR e e rediorasublagmntrlde any number
identifying, by a mark or non- contact means, the geometric center of a
ORISR dFFRTHET RRECHBR AR almenoBrasticrefi Mmusstivemeliprovide
from the patient's eye along an eye axis passing through the geometric
PG IERORCOTEsriion guH sespléimaticsua pssiormmaant ifican the custom lens
appropriate form to a custom contact lens supply platform; and
ARDFSetUTg theluinh commiicbramsvidedie Buthatiomt frestheronventional
embodiment according to the invention for providing vision correction, a.
mﬁﬁﬁgﬂ?‘is engaged in a practitioner's facility; the patient is fitted with a trial
lens having a non-customized anterior surface shape; a wavefront :
aberratfshtef catindinent of Binimventivorforrepadio sisipe withatimirialvolves
lens in place; the aberration measurement information is transmitted in
CUEIRAMIE RARFTS 18 advrcd Benpte Gudlityustone-thh apiimnthie ftbtdrivithensial contact
surface; and the anterior lens surface is custom shaped in-situ by the '
lephiedng AHRrNHEOmIARh EnteE 98 Aurfacs sbenw:ddntaiyiess b amidyponon-
an inlay. The in-situ custom shaping would preferably be by laser v
coniAstiBIsans dh aspuBeBiarItent Gdvtass eidhalicalalion; weiasirementvefront
information is also transmitted in suitable form to a custom lens supply :
abSEHARRARTSHEREDS i Ereshationiteeitr alvap atient wriapotsagiiaspebt the
of this embodiment, fitting the patient with the trial lens er involves v
geometric center of the lens; transmitting the aberration measurement in an appropriate

formto a éustom contact lens supply platform; and "manufacturing a custom contact lens
for the patient. |
In another embodiment accoxding to the invention for providing visibn

' corfebﬁon, a patic:nt is enga’géd in a practitioner's facﬂifty§ the patient is ﬁﬁed. Wlﬂl a frial
lens having a non-customized anterior surface shape; a wavefront a,bvcrraﬁonu
measurement is obtained from the patient's eye with the tnal lcné in Iﬁlace; the aberration
measurement information is transmitted in suitabie form fo a device adapted for custom-
shaping the anteri_o;‘ lens surface, and the anterior iens surface is custom shaped in-situ
by the device. In this embodiment, the lens may be é. contact lens, an dnlay,' or an inlay.
The 1_n_-_§¢_u custom shaping would preferably be by laser ablation. In an aspect of this
embodiment, the aberration measurement information is also ﬁansmitted in suitable.form ‘
to a custom lens supply platform where a custom lens is made for the patient. In another
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identiiyrrug, by a ma ark or noncontact means, the geometric center of a
surface of " e al lens and obtaining the wavefront aberration
measurement along an eye axis passing through the geometric center of
the lens. In some individual cases, it may be preferable to dilate the
patient's pupil to cover an appropriate portion of the optical zone of the
asperbPiEns crbodicrcain BoimmBaritiont mik i frighd
vision correction including engaging the patient in a practitioner's facility,
idenjHigmen § LA TR B OBSERERbMIAER SbPcIPRRE BIAREpatRhR SERSCpcthe trial
providing a display of the wavefront aberration measurement in the form
lenotugipblainpietthe Wavoiopl eSO ASH YraphrloBR BIaSY aAtiopasing
mathematical representation of the wavefront. In a preferred aspect of
thropghdhasemEne asateigiip lsns. drovmmndivishal wrspraficmetoherefeable
subjective evaluation of the wavefront aberration measurement which will
to didale thametisme sipdl oveaverBhapmataty RasRonaEiheceptispbeqne of the trial
involves transmitting the wavefront measurement to a lens supply
1‘3115;3Ia‘tform in a form readable by the lens supply platform for producing a
custom lens. In a related embodiment, obtaining the wavefront aberration
mealurthsepnbpiimephat haayenirreng dnrea srihgblitrsprigmtersction
measurement to the patient may be accomplished automatically outside
inclydingrergrnstberachiopt in apinaidasmicfardity ehiprnironemingt |
blood pressure readings from devices located in supermarkets,
abeyyation seeasuerecrh oidbsipatigats eation ceaddingrestisplayspdithegvavetront |
automatically to a practitioner (e.g., for diagnostic purposes) ortoa o
abegiadionICASIEEEEN Bidbofriror! sithana MisiBEs foramP Pt sHH denctgEphic
In another related embodiment, a method for providing vision correction to
displayamediontaretemical vy sanbitardibeavevesinbf e pasired agaect of

either by a : _ ,
this em_bodl)xlnent, the display is in a form that allows the patient to make a subjective

evaluation of the wavefront aberration measurement which will lead té the subj ective
- evaluation of better vision. A related aspect involves transmittiilg the Wa?veﬁ:ont
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 \%ravcfront aberration méasmeﬁmnt of the
patient's eyé including presenting 2 display of the measurement to the patient may be
accomplished autqmaﬁcally outside of a pracﬁtionef’s facility, in similar fashion, for
example, to obtaining blood pressure readings fro:rﬁ devices located in supennai:kcts,
workplaces, etc. The desiréd information could then be transmitted automaticaliy toa
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 remotely without practitioner
intervention. The measurement includes topography data and/or
wavefront aberration data. This measured data is evaluated and the
evaluation produces an option matrix that compares, among other things,
prospective vision correction as a function of a prospective eye - treatment,
costrofnpgznelt abtimbedoterB asedtipd fotherevidingtidsiothequediéibhaar:
: select her treatment option, and billing and lens manufacturing can occur
patienitorvelicalycipomgekeotiolar khanciepsit sliledtdiatittf dye, either by a
embodiments described above, patient data'may also be supplied to an
pracifiorsprintbdqrativhonep bffoilitt omecortsiyotsiens practtiondr keepiagtion.
ordering, billing, and delivery information, building and maintaining patient
Thedatabasesntraaindrst opogryphiodatc andior wandfpmicibetivityoa\ditaat s,
etc. Any of the embodiments are also amenable to automated bllllng via,
meagugedotediiidebiedrd sehilcesyaliaddntpradiive aspetismf:tite N6
provide for a "semi-intelligent” system in that it faC|I|tates database
amdegdticitiogerespedtpartiesod bisrkinibohinidimetion allops spedtitineye
choice options to be evaluated by the patient, the practitioner,
treatmanﬂfamtménseanﬂemﬂbpnmmreisteﬂapadtmﬂmIébﬁmmalm?ﬁﬁmtlwﬁe
skilled in the art that any data transmission referred to above could be in
selethbadtreatfiteieopiomrandbidting andoeuidhefsentivig suitecbaseddopiicaliy
fiber, cable, etc.) or wireless services. A preferable interface would be
upoirtelentiobased. 6 BRIEF DESCRIPTION OF THE DRAWINGS The
' accompanying drawings, which are mcorporated in and. constitute a part
of Tnisspeeification] budtrafcheranboiineais: detheipéabovinyatitiondatdmay
together with the description, serve to explain the objects, advantages
alsodrecsppipiodd|es asf ahpropréstidocdtion or platform to accommodate, e.g., record

keeping, ofdering, billing, and delivery information, building and mamtammg patient
databaseé, treatment sw:vejs, for economic and productivity evalﬁations, etc.. Any of the
embodimeats are also amenable to aﬁtomated billing vig, e.g., credit/debit card services
The interactive aspects of the mvention promde fora sexm-mteﬂlgent’ ’ system in that it
facilitates database feedback to mterested parties. This kind of mformatlon allovvs real-
time choice options to be evaluated by the patient, the practitioner, manufacturers and
other interested parties.

It will be appreciated by _thdse skilled in ﬂ'le art thét any data transmission
referred to above could be m the form of telecom or datacom, and could be sent via wire-
based (optical fiber, éablé, etc.) or wireless serviées. A preferable interface would be

Internet based.




the drawings, FIG. | is a block view of an exemplary business architecture
for providing a custom lens to a patient according to an embodiment of
the invention; FIG. 2 is a block view of an alternative aspect of a business
architecture for 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 modBRIEEOEHYE- FIRAI @I DG dIHENDEANEINGéENtion; .
FIG. 4 is a representative display of a sample patlents Wavefront
aberfalfoit CRiERBUYEta dhewaipsevdunie etioineshighin 351
FIG. 5 is a representative display of a sample patlents Wavefront
thig speeaiiiertioncibisrirerbadinvairceiits prdsighénomtimatyel toiprbeFiGh the
6 is a flowchart of a representative method according to an embodiment of
desprapoentBHe RIGxTandabiects advextaggsiand pustepidens doriminetion. In
for delivery to a patient; and FIGS. 8A, 8B are actual wavefront and point
thesgyasgidgianction displays for a diagnostic lens and a custom contact lens
according to an exemplary embodiment of the invention. 7 DETAILED
DE SHRIATION DE W RREFERRE D EMBODI MENTRSHie Excpnpiading a
business architecture 10 is illustrated in FIG. | in accordance with a
cuginstdaesite mbatdtmicrncot ingidinyevigiodivenicfite invematient 12. The
patient '12 presents herself at a practitioner's facility 14. The practitioner's
facilfl{s SukaiNodoguipped withligppdietuserdtodhdnsintes cothimtntirinfor
particular, wavefront aberration information 16 from the patient. The
prappma e prelera bhagréioftacmdiyeob wasshrodimsbefithwinvention;
instruments (e.g., Zywavel" wavefront aberration sensor from , v
FIG.3isa block view of an exemplary in-situ business model accordmg to an

embodiment of the‘ invention;

FIG.4isa representative icﬁsplay ofa sample patienvt"s wavefront éberraﬁon
measurement before correction of higher-order abefraﬁons; |

FIG.5isa repr_eéeﬁ’caﬁve display pf a sample patient’s Wa,vefrént aberration
measurement ﬁfter correction of higher-order aberrations;

:FIG. 6 is a flowchart of a representative method according to an embodixﬁent of
the invention; | | |

FIG. 7 is a picture of an exempiary custom lens contéi’ner for deﬁvery 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 -

mvention.




Bausch & Lomb Surgical/Technolas, Munich) or other suitable devices
and associated procedures for obtaining wavefront aberration information
such as, e.g., phase diversity and/or topography. FIG. 4 is an exemplary
display of a patient's wavefront aberration information. This information

may taK8 BATARENDI SORES WO GFETHBSPREEIN: HBLAMS B BvENTS

practitioner for diagnosis, prescribing, etc.; by the patient for informed

consént cixfonhaticn stubje atvidemaleation ekesiieAMmorde! 0920408 ance with

billing platform 18, and particularly, for a custom lens supply platform 20

a pwfereed enbiiivens diasedidingRithenayelrant MeASHEEMant iInfarmation 1

can be made and packaged for shipment to the practitioner or the patient.

préseatiditore] it errehattertiafacang Mtiqfﬂequ;}‘@tﬁ%‘ﬁﬁes P&Eﬁ(’?ﬁg bty

transmitted. As such, different platforms may be interconnected, The

eqsiipefeditiagpastioefipsmenisorefrahliv designed e AYRNAHIGA Y erration

output the appropriate information in suitable form to the custom lens

infsuppijoplddionPhdpisieel ‘Knowshindhie ArbRAW-Io coRUeSE 2 WaKsfrant

measurement into data that a laser, lathe or other suitable surface

waneebii ngeeauipMBRAARHEC(L0:CIEP 3 SRS/ lfication.

therefore, that exercise need not be%iCUSSed%%aHr%ﬁﬁﬁﬁlg%%gg%?s rdjéﬁ‘soﬁz

Baﬁm&%ﬁm@'%m%m’imﬂé ' ein, For illustration
however, an exemplary process is shc?v?/r(?[\?v(?igﬁé?e er%%%e t%vigleé.ag.algf&céé’ted

prodedittew foRattehSe xR MR AIRerl %Wé%ns{%%% ue%?én%?%tggersity

lens produced by lathing, tatting at block 1., Zernike polynom

and/oHioh By raphav e Mea ERghn BlS. T BE (j% is.ipput at-block 2 to .

an optical design program that inﬁi?snl?%os%g baa%ic % pagl% %%%‘é%%sot%tegbmuon

infohapgoaf taisniesienauiasnaplical vang-AREiGrRerRkaral zone) of L
proposed. contact lens. A second set of Zérnike data%%lg&é(%é%a é’é)‘ a %2% ‘

useablE iy, slptacistnete tapmzigﬁagépﬁfes%miﬁ&%{&eﬁ% (%%' ;ﬁﬁé&!ﬂ%‘?@%ﬁ&&

that is readable by a lens turning lathe. The mini-f IS Input’into the

m@emﬁﬁggﬂwﬁmmmww%%%&g%%&m |
- 18, and particularly, for a custom lens supply platform 20 where a custom lens based
updn the waifefront measurement informaﬁon can be made and packaged for shipment to
the practitioner or the patient. In addition, other refractive data and patient &ata, may be
obtained and transmitted. As such, different platforms may be interconnected. The |
selected diagnostic equipment is preferably designed to antomatically oufput the
appropxiate; information in suitable form to the custom lens supply platform 20. It is well
known in the art how io convert a wavefront meésurement into data that a laser, lathe or
other suitable surface modifyjng equipment can use to create a desired surface |
modiﬁcaﬁon; 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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some information is transmitted from one platform to another platform via

the Internet, however, any supporting transmission mode and

transmission medium can be used. It is contemplated that some or all of

the platforms will be located remote from the practitioner's facility but this

need not be so. The supply platform 20 is suitably equipped to produce an

- SXIBBIEE ALY R I OB coisRh teantaEe dened Rt lihing.

QtinLay, a%s OT anlay, or aicusto,rq IOL, can be made. The manufacturing

SIS ﬁﬁi) efeP B AP SRER Agta s GHiRE BY v eSiom e TRt
may be accomplished by one or more of the processes including laser )

APRHRHEN 4 ﬁﬁﬁgi BIZEHG Al @r%ﬁtﬁeﬁlﬁ?ﬁwm@@% thajp dsigost basic
quanti(lgy of custom Iens%s e.g., contact lenses, may be produced for the

capaciicsiens Bhtrealdbenifrickerinsg fratsalsiannanties Rosbstlione) of
preferably be packaged in a customized manner 22 (as they are custom

1 GRS CHREBLBH ArFeSRuI BTAR Fsprale At asParediorhiseS. This

ackage is shown in FIG. 7, The package can then be shipped to the

dﬂ%ﬁﬁéﬁ?f%}%&ﬁt%ﬁé?% Sbrapits. 9 iheaspiiabls fransibetinteadahle by 2
may he desjrable to shqw. the patient, to the extent possible, what their

lons irBtRaataon sUIIstls frintapymte hadwhs rresener oiblarlimant 2
much like a wavefront sensor device equipped with a phase compensator

CUEh CARI AT RREYRTHGE Risdnowieiering apai b K3 5ly9s ilustygted,

SOcan Ego_wde, an.indication of wavefront corrected vision. An exemplary

gpris et SRR pR RO sRIm AN tRRS P oSy T ftemmet,

the corrected wavefront aberrations shown in FIG. 4. It will be appreciated _
DO i S, ST S A e S RO P RSB H BB TSR g be used. Tt is

attribited tsglthe measur mgnt and correctign of higher-order wavefront
CORMBIPAHS ﬁ%&eea%agﬁeﬂ Fanp'ebnRisral ks desrird srmeiRdditatic

aberratigns. associated. with third and higher order Zernike polynomials
Pf%ﬂ%ﬁl%%%&ﬁ GhPt N Rfed ot beso.

The supply platform 20 is suitably equipped to produce an appi'opriate custom
lens. Accordingly, a custom ’contactklens, a custom inlay, a cusfom Onlay, of a custom
- IOL can be made. The manufacturing procéss will preferably entail shaping a smface of
the custom ieﬁs. This may be accomplished by one or more of the procésses iﬁcluding
laser ablation, lathing, casting/molding, or othef known processes. A specific quantity of |
custom lenses, e.g., contact lenses, my be produced for the patient so as to be used over -
an extended period o‘f time. The lenses will prefera’bly be packaged in a customized
manner 22 (as they are custom lenses) for the patlent An exemplary represen‘tation ofa
customized package is showh in FIG. 7. The package can then be shipped to the patient
or practiﬁonef 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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order Zernike modes. An exemplary business practice used in the laser
vision correction industry involves per procedure fees. This practice is
illustrated by the sale of non-reusable laser 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
ing R g ECh TRt By BB eRiAtEROR iexdien sanDer WidhoiBhase sammensetor such
use fee may be implemented each time the wavefront sensor is used to
siprapbleanenanfesFamsn i Hewistna o RE7prot ceapprevitstantingication
portlons of the method of the invention, particularly those occurring
of PSR RRETRHE S iRiP8. pARyEBRIENE Bhsratem Somrabd werafsabdsplay is
business activities that carry a royalty or other income generation for their
showa, iInZKar dingiylting Gomebasrieated Macriant abpmatinnshawoisidatad.
and information between platform constituents for this purpose with an
intenkt o pemiectated habthe andqminntion 2amesofdhepeesprbindertion is
Part of this enhanced value stream includes improved vision to the
priveardlytasidadathty the insroverah endgosseiporcdbtghetooder wavefront
conventional refraction practice, and enhanced value to the practitioner.
abenatigs 2 Tdash eekagiaypdin shusidarntiaaaasiseiimeoneirpsstic aberrations
architecture 400 to that shown in FIG, 1, and is the basis of a
asseaifiadentydhimhmdbigkes pelenv anikepatimeanials apbnertiagarly fifth to tenth
comprises the practitioner's facility 14 where the patient 12 is engaged to
orge; gmI8fAcdiagnostic information 200, including wavefront
measurement data, personal history, practitioner information and :
whaté@e@iﬁﬁ@ﬂ%fb?ﬁﬁ%?ﬁ%@mﬁéﬁwm@mmmm
one or more databases for future use. The vision diagnostic information -
inyelyes REHIOREHES ASn St ArdehgREs WatteredIoothesmalnatizanegysable laser

includes an informati on storage server. 201, a lens design interface 202,

infgrlack e R AlQeioR (iR nstedTinie thedaser RiGHikiow wiich, the laser

would not operate. This model is also appropriate, for example, as applied to obtaining a

wavefront aberration measurément. It is envisioned that a pef use fee may be
implemented each time the wavefront sensor is used to obtain aberfaﬁonv infprmation. .
Likewise, any of the proce'sses.constituﬁhg portions. of the method of tﬁe invention,
particularly those occurring between differént or third party-controlied platforms, may be
crafted as business activities that carry a royalty or other inéomé geﬁeration for their use.
Accordingly, it is contemplated to automatically transmit various data and information
between platform constituents‘ for this purpose with an intent of eﬁhancing the value of
the prbducts 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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generated from service platform 300: order, billing, and optional
demographic information, 180, for example, are sent to and received by
an order/billing platform 18; and lens design and manufacturing
information 210 is sent to and received by a custom lens platform 20.
Ordering/ i[lingbi]réform,,ation 180 can.be transmitted to the practitioner, the

patiehit-of Bdh HiARscH STRAYE PEIERSPTAIBTre ¢ 00 to
to produce_custom packaged |ens products 22 for the patient which can
thasé ‘i‘ﬁb*ébyf%érh}e ﬁ%%gnihgtg%ﬁ?e% 2 ARYFBIEIE BHAE Y pPEEoner s

facility 14 foy fifting and/or delivery to the patient 12, Simultaneous to the .
PTRFRNSRYIGY HP PR BFR4aEoRaG, faedpE dveRergdhnpatient 12 is
royalty information 205, 208, may, be, transmitted between. various
eDHEION SORTFER ARG, HasmRstmniRemating: 2601 mskidinedransiiiture
400 may be considered a semi-intelligent interactive system in that the

eGSR P e P 5T WAL IH SIOEY 1BRIH R I RIFeCB SR halass adher

le, based upagn the patient's wavefiont measurement

. platforms. For exam
m%ﬁ’&%‘%ﬂ%‘cﬁé%@dﬁ%%

o8 SRS SRS PHE AIBISARS HOTe dRfRbgses for
platform. 300 and/or the lens platform 20 and/or the billing platform 18
e e et S P O ABRO B R B Rt B AP T s drpieishtaer vice
influences the decisions jt about type of treatment, type of lens, quantity, = .
Pla&’é‘i}me%‘?%ai’ét%“ﬁl{%‘?% RROSCS RO SB SISy An® Lons design
iﬂcorrection (or imﬁrovemené) by laser vision correction. Certain ocular

B1-tHE PABBHCHIBE IHEES el brererdprrunivasation are

aberratign and possibly, in conjunction_therewith, topography L
B GG i A BT RAStaEhHo 251, GHO ARy ephic

. computer determined evaluatioﬁ, for example, may conclude. that the o
B St e R A R
Ias%r vision orrectiuﬁg but, foe.instance ]tﬁa custom contact %15. The

ang S ) B S TR SR QEBPaB ekt S Lh RorBp aaseRe iy custom
lerlt%];ﬁ m’oégh eb(%é%ﬁ%%elﬁ}g/ge 'i\rl;lfsollgnga%i%gel%t PR %% RIS LR A tehgxracﬁﬁoner,
the paﬁeng or both. Cilétom iens information 210 is used by'lens platform 20 to produce
' custom packaged lens prodﬁcts 22 for the patient which can be shipped to the pqtient at

| hoxﬁe 24, for example, or to the practitioner's facility 14 for fitting and/or deliver;y to the
patient 12. Simultaneous to the transfer of patient and lens information 1_80,4'216, |
respectively, fvarious royalty information 206, 208, may be transmitted betwéen various
platforms, for éxample; as shown. Moreow)er, the illustrated architeétme 400 may be
considered a semi-intelligent interactive system in that the system provides for database
feedbaék in real time between various platforms. For example, based upon the patient's -
Wavefronf measurement and/or other vision data and/or demo graphic infofxnation, 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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against different types of eye treatment or no treatment at all. An eye
treatment option can then be selected by the patient and/or the
practitioner, and upon selection, the appropriate information such as
Wavefront aberration data and patient financial information, for example,

S BRI AR e Ao s s
RSB e Wagmemm%

Ing vision COI’I’eCtIOH toa situates himself in a

cRReE RETANE 5 A I BpveEm AR d
\ I ! h d
SR T e e R
oop L ERRiERe R RS, e AR ARRGHGRL PARIJR 61

ar ahe powere I’ens C se Base curve
selection is bas raI cé)rnteal cur\égggh yre reagﬂ % (ﬁ)
10 V18 & better
ex@é%@r%@é?%’?acomea 0 ograp e| eris av the trial lens

oA o e Res oL e i e Ry ?%sea%%%‘?%%%ﬁ%m
Thlr%llé}’]xsll.lhgt lgleﬂ‘ésl%'é% ag“lge :enc%pn%é%gnm%&verﬁg%%%a%g rota%%nd%sdva‘%%%é(}e%fomauon
S m LAl By e e i
w£Bmeneg225 posiion betwesn blinks, WS NATAYoNR HeteaRiabaloption

entra cesswe movement or decentration Is present, a

o TR e bgw%ﬁ”c%e %a%‘sa% ﬁl?jé?é%&&&%l IhERHS RS op, the

ron easure W|tht lagnostic lens’in place. Idéeally,

apg;reg et e 3 0ok ULl PRI IR S ORI i

on conartions t at the W ront IS measure

information, for example, can be automatically sent to the appropna’_te platform (in the
illustrated case, a custom lens supply platform and an order/billing platform,
respectively) for proceésing.' | |

| In another embodiment of the invention for providing vision correction toa
patlent, the patient situates himselfin a pra.chtloner s facility. At the facmty,
diagnostic lens is selected and fitted to the eye. The diagnostic lens will be of similar
design‘to that which Wﬂi eventually be prescribed as the custom contact lens, The power
of the lens preferalaly should be sphén'cal (defocus) only, similar in magpitude to that of
the paﬁent’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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the conditions are not such that the patient's pupil is dilated to 5mm
natxually, then a pharmacological agent may be instilled to ensure
adequate pupil size under the illumination conditions used for wavefront
measurement. By correcting the patient's wavefront over a large pupil
size, the patient would be wavefront corrected over a wide range of pupil
cengiagionand sofsition offes lainc B earr dehs shifes mﬁi‘mﬂ@bﬂﬁéﬁ@g FP@&I% the
to pupil size. Measurement in this fashion eases lens fabrication since
lengothe enstivpkestd miathefarew pélopendicolaaniliboge foren tart0 smetrssand then
are easier to control if the optical surface is centered symmetrically on the
tha@ngmemmmwwmmﬁmgam@e@@sm@&mm&g@ﬁmo%%w
central axis of the lens, this axis being defined. by viewing the edge of the
shawid shotw wievemgns arhien klinking v serman iwlettnalynwaile lesiavam biuks.
define the geometric center of the lens (e.g. a circle) while viewing the .
Idsely thsboyld actemméeatsnomasticareeonitiva e eenbbnknsiihdifle variation in
Using a Hartmann-Shack type aberration sensor, an image of the lenslet
horpentiremjestisal geniratonn IhexessTonossassy coboeimEan kmgesent, &
converted by software algorithms into a series of Zernike coefficients
stegprelage sorvedisenoatie irpashpelddrofitttindles pasisato psdmaianil then be
system. If so equipped, 13 the rotation of the diagnostic lens on the eye
megiims wiksedizgnass ene raplesensddeallyy hernatigromaddune alarre pupil
made on the diagnostic lons and capturing an image of the lens in its
(exsetsicippinfany apd pdbridhminnion cantiannsurity Wareinalismapsured. If
sensor instrument If this capability is not available, the clinician will : ‘
theneadifons anopstisacy indherebenireripdl isiilpied & dprecearlly, dxa 2
the specific marks of the diagnostic lons. The Zemke coefficients are then
phesmasriogienbagaptmarsheinsiizd ivcasarcaienunt gual Mrsgussr the
corrective lens surface for the custom contact lens. The corrective e
illgmimeiéonprpal BeRe MePb I LR EEPBhBTE TR eE O FREERRAPR i patient's

 Zomike coeficent cay be derved by dvidng he oigne Zemke .

- 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 s;mie methods of
manufacture, particularly those which are 1_athe based; are easier to control if tﬁc épﬁcal '
surface is ceﬁtered symmetrically on the lens. The wavefront measurement should be
made along thé geoﬁaetzic central axis of the lens, this axis being defined by ﬁewing the
edge of the lens or by viewing particular marks made on the diagnostic lens which define
the géoﬁletric centef of the lens (e.g. a circle) while viewing the lens through a camera
mounted in the wavefront sensor iﬁstrument. Using a Hartmann-Shack type aberration
sensor, an image of the lenslet array images is capﬁlred on the wavefront sensor CCD
camera, and conveﬁed by soﬁwafe 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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represents the refractive index of the contact lens material. A71. 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

tHeauRelingoTIHaan Rl Mianthense 1A Femie, LoefidER . I nt sensor,

correcting surface Zermike coefficients are entered into a’software

bpkegsamp eesienst o RredHSE ahing mweﬁ%%%@é&gaﬂ@l eofthe

lathe which will make the correcting surface on the customized contac

1D AU VRIS HUCHORSi HBAYRE dRrved 4o %qgt S ALREA D ont sensor
Iaser_ designed to alter asurfac_e ofa(_:ontact ens. In bot cases, the
inkQfaiemOf treniena,nmiile RS Lansiderad and:ingliged I&TCB??T@ the rqiﬁtion of
calculatllons when deriving the_ correctlng surface Zerr!lke coe |c,|§nts. IS
tHEIBNE ERIORe QL BEASKERC: @5{145@&%ﬁ@%ﬁ%@%ﬁé@iﬁ&”&%&%&%ﬂégﬁi‘ stic
be performed’in a computer attached to the wavefront sensor, or rem e‘fy
1kl A TRATPLHGICOBURENERIRG, Vit G aaY, rand.r g}}]ig%?d
to a custom lens supply pla%%r\ghi%_milar to t%l%gmdtaéﬁs%c@ﬁ)esdg\l}vlgﬁﬁorespec_ o]
odbe iateanRe- AR eRk LG PSR IeNSH HRNSRONRC D RPIRAICTh
escribed as fo

~ and tested. 14 An exemplary embodiment is OWS:

o098 nes DAL PAIBIRILH SIS TAbIor S SEIREION A e

placed on the patient's eye. TABLE | 13VP: -2.00 Diameter:1

cdRBSE &t @ SSHURMPBY Y EnD PC 7 61 & Q0MID GERIRILN %%—SIS, ‘Where n

0.090mm
represents the refractive index of the contact lens material. All Zernike coefficients can

tﬁen be multiplied by —1 to flip the z axis and make it a correcting wavefront.
Alternatively, ray tracing techniques using a cdm_mercially 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 sdftware:

pro gram designed to produce létbjng ins‘imcﬁoﬁs for a 3-axis or similar Iaﬁe which will
make the correcting surface on the customized contact lens. Mtemativeiy instructions
mé.y be derived to guide a small beém Iascr desiéned to altera sufface,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 corfecting surfac¢ 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 communicatiﬁg 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 fransported {o -‘
the patient and tested.
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Design: On Center Front Surface Pezil3allast Material: 45% water,
hefilcon 1 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 U. TABLE! Z4 2.044 75 -0.443 726 0.556 Z7
0.2027 PGBy §mGOBmart i deespibes ps follpsrs: 212 -0.048 213
4-0.012 715 -0.104 716 0.039 Z17 -0.048 Z18 0.071 Z19
dg OZé é%‘”?%P%Rﬁ%%%%@f%@@ﬁﬁtwémm@pimd on the
PSF) excludlng the Z4, Z5 & Z6 terms (i.e., defocus and astigmatism)
preveaf’eo}'a Strehl ratio for the 5. 7mm pupil over which the data.

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, 2 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 IL.

TABLE II
Z4  2.044
Z5  -0.443
Z6  0.556
Z7 0292
78  -0.142
Z9 0224
Z10  -0.008
Z11  -0.250
712 -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

Z21  -0.029 .
Amnalysis of the Point Spread Functiqn (PSF) éxcluding 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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was calculated to be 0.03536, as illustrated in FIG. 8A. The wavefront
data was iS converted using a commercially available ray tracing program
(e.g., ZENIAX Optical Design Software fom by Focus Software, inc.,
Tucson Arizona) to determine the Zernike coefficients for the appropriate
correcting lens. They are listed in Table Imo. TABLE Zernike Term 4.
conRelipd NIEAGOBREICiaY TeriiEe CRUCEERE BEP e (e T VB X Optical
-0.0045488358 Zernike Term 7: -0.0032402149 Zernike Term 8:
Deslpo(RTBEEE A aRecTe S 0§ o087 336300 ZeriRer iy fpiggmine the
-0.00411.332 Zernike Term 11: 0.0030430632 Zernike Term 12:
Zerpioo0BEEoBILs fosriRETRSAIED: CrOB0LBRIBwo ST et ATRd e leble TIL.
-0.0025860833 Zernike Term 15: 0.00083158948 Zernike Term 16: 0
Zernike Term 17: 0.000287024931 A8%MkdHerm 18: -0,0025791693
Zernike Term 19: -0.0023277366 Zernike Term 20: -0.00011755441

Zernfde@riseriam @ Zernikd- 4&H0p4e-005
Zernike Term 5: 0.005762738

Zemike Term 6: -0.0045488358
Zernike Term 7: -0.0032402149
Zernike Term 8: - -0.0037653647
Zemike Term 9: -0.0059788634

Zernike Term 10: -0.00411332
Zernike Term 11: 0.0030430632
Zemnike Term 12:  -0.0008569811
Zernike Term 13: 0.00046893498
Zernike Term 14: ~0.0025860833
Zernike Term 15:  0.00083158948
Zemike Term 16: 0 Ny

Zernike Term 17: 0.00028702493
Zernike Term 18: -0.0025791693
Zernike Term 19: -0.0023277366
Zernike Term 20: -0.00011755441
Zernike Term 21:
Zernike Term 22:
Zermnike Term 23:
Zernike Term 24:
Zernike Term 25: ;
Zernike Term 26:  0.0029179957
Zernike Term 27: 0.0020611676

COOOO

(Note that the Zerm'ke terms in Table I have.been converted to the ZEMAX Zernike
convention. Hence the Z term numbers in Table I do not necessarily correspond to
thése 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 léns was
placed on the patient’s eye and re-measured with the wavefront sensor, producing the set

of Zemil(e coefficients listed in Table IV.
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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 H have been converted to the ZEMAX Zernike convention.
Hence the Z term numbers in Table 11l do not necessarily correspond to
those in Table 1Z above or Table IV below). The custom contact lens was
manufactured with the same relemﬁ‘gr eters as the diagnostic lens
listed.jn Table |, The lens was placed on the patient's eye and
re-méggsured With the wavefront sensor, producing the set of Zernike
coeff 6(3nts i in Table IV. 16 TABLE Z4 1.852 Z5 0.395 76 0.025 Z7
-0.125.78 - 01 Z9 -0.050 Z100.180 Z11-0.068 Z12 -0.096 Z13

0.05 é14 0 ?Z_ZlS -0.063
79 - -0.050
Z10  0.180
711 -0.068
Z12  -0,096
713 0.050
714 0.119
Z15  -0.063
716 -0.097
717  -0.015
718  -0.068
719 0.062
720 -0.008
721 -0.140

The defocus and asti gxnatism were not properly corrected by the lens on the eye due to-
an error m thev actual power of the trial lens which was discovered later. However,
analysis of the PSF exclﬁding tﬁe 74,75 & 76 terms (i.e., defocus and astigmatism)
revealed a Strehl ratio for the 5.7mm pupil over Which the data was c&léulafe& tobe

- 0.09214, as shown in FIG. SB. The Strehl ratio and PSF ?rovided by the éustom contact
lens displayed a clear improvement in the optical quality of the paticnt"s eye.

Another emBodiment of the invention for proﬁding vision correction to a patient
is described in gonjuncf:ion witﬁ an exemplary in-situ business mo&ei 40 illustrated
schematically in FIG. 3. A patient 12 presents herselfin a pracﬁtioner’s facﬂlty 14 where
she is fitted with a non-cus{om trial Ieﬁs (not showzi) including an inlay, an éﬂa&, ora
contact lens. A Waveﬁont aberration measurement 16 is obtained and that information is |
transmittéd fo 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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Z16 -0.097 Z17 -0.015 z18 -0.068 2719 0.062 Z20 -0.008 Z21 -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

B 0 O e
R B R R
o S B B o i .
B N b S e
o R D R s o
T
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such that the anterior |ens %#: ce can be custom shaped. in- situ. In an

ACHEZLEY? RS BB TERR 5 BErrRRGIP FreLd e e rwan fatroipababove. n
RSB EIISLD Bl G o culgn re sy i 20,
@8{888995“ p%%ggtio tQ % t?c;ua(i %}z’xveltgfl E)% triai lens. As described above in conﬁection
with thc fpregoing embodiments of the invention, data transmission prdtocols, process -
step ségregaﬁon into businéss enterprises with associated conﬁ‘actﬁal rights aﬁd revenue
‘ streams, and‘relateAd consideraﬁops equally apply to the mstant emb;)dixnents as though
fully set forth per se. * B
: In a further embodimeﬁt aécording to the invention, a patieﬁt may‘ engage herself

with a diagnostic piatfonn includiﬁg a ?vavefront abeﬁaﬁon measuring deviée, Withdut
initial practitioner iﬁteﬁenﬁon; that is locatéd as a stand—aione platform. The device.

would be équipped with telecom or datacom vcapabﬂity to accept input and traﬁsmit
| output regarding patient data, ordeﬁng data, billing data, efc. to an apprdpriate respegﬁve
platform. In addition, the diagnosﬁc platf_brm Wéuld be capable of providing the
~wavefront aberration an&, preferably, corfecﬁon information in a display foi:mat suitable
for subjective evaluation by thé patient. 'If‘ so desired, the patient could direct the
diagnostic platform to transmit the information to a practitioner and/or to é custom

contact lens supply platform where a supply of custom contact lenses counld be
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trial lens further involves identifying, by a mark or non-contact means, the

geometric center of a surface of the trial lens and obtaining the wavefront

aberration measurement along an eye axis passing through the

geometric center of the lens as described above. is some individual

cases, it e preferable to dilate.the patient's, u;egt GOYeI AN, sner
I B?%%%%}ef%%%rﬁgﬁ%g aC)np()Etﬁ:aP 8%%’&9 ef\ﬁge%tlr%illt igerns.a sﬁa described a Ocr)lve'

in con e tion it}the foregoing embodiments of the | i(%%rg@@f tomati
AR Fae S i A SN AT B Rt antomation,
.. enterprises with associated contractual rights ang.reven stream. a%ﬂﬁllas h
ﬁr’él&ﬁf S%Q?fliet?a%%%vcfg %/eéﬁgpllc‘)l/s%gntﬁ?é ey ro"giﬁ%e S asﬁtﬁhough sue

. fatly set forth per se. In a.further em iment according to the invention, a
. gm%%gtﬁaogg%%fge With |.a%g)r?(s)s?ﬁé%\ivef’fform including a

t ‘ration. . ice. without initi i .
oA 6 e L A e S LG o g
h?éﬁgrh:t ) S% %Qﬁ%ﬁ%;%@tﬁétﬁ@%ﬁ%?gmm%% Qa'l:ﬁ%’u%oa%ﬁc&%ﬁégi?é& 8Pfhe instant

garding pa ta, ordering data, billing data, etc. to

. iat ive platform. In addition, t ' {G+pl :

BB AR O b e R et o DA A (R SR clams,
tion inf tion.in a display f it bjecti

L GoR By R P BR A LR, A AtNet S drect he

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 is manufactured and packaged, and shipped to the
patient or the patient's practitioner. Although this embodiment of the
invention engenders an evolving degree of automation.., it is not intended
to circumvent the inclusion of a practitioner where participation as such is
required by state or federal rules, regulations or laws. Notwithstanding the
preferred embodiments specifically illustrated and. described
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herein, it will be appreciated that various modifications and variations of
the instant invention are possible in light of the description set forth above
and the appended claims, without departing from. the spirit and scope of
the invention. 19 LLOYD WISE CLAIMS 1. A method for producing-&YD WISE
customized, vision correcting lens which comprises the steps of. 5

C mging a custom lens supply platform with a suitable form of ocular
dberration data including a higher order wavefront aberration data; and
making a custom lens using said ocular aberration data, characterised by
the steps of., providing a mark on a non-customised trial lens that

 identifes the apomene. 49 cane of he il lens, fiting jhe wallens on
‘the eye Of the patient; AndCobraining the Waverront abekratidh Y4t fromprises
théhﬁt ?ﬁéatcl)?_nts eye along an axis that passes through the geometric centre

e lens. 15 2. A method as claimed in Claim 1 in which the custom lens

(0]
i | ; i IOL. 3..A thod
is Se&ﬁ@%g%&%%ﬁ%%@%ﬁ P{;gf%{% ontay Q&f%@% ért%lngflgﬁ%]aer 0

as clai any preceding In which making

ab%%pgﬁsgﬁmglﬁaﬁ@rgs ﬁfgsmed’rggr]%mﬁ%%lt‘ggg%#éotrgﬁalﬁnglalc?

thing a
surface of the 20 lens, cast-molding a surface of t s, and otherwise

machiniae Hitass ShIEIRDS.id Mg argamed in Claim 21n

which the custom lens is a contact 20 LLOY SE
characterised by the steps of:

providing a mark on a non-customised trial lens that identifies the geometric
centre of the trial lens,

fitting the trial lens on the eye of the patient; and

obtaining the wavefront aberration data from the patient’s eye along an axis that

passes through the geometric centre of the lens.

2. A method as claimed in Claim 1 in which the custom lens is selected from

contact lens, an inlay, an onlay and an IOL.
3. A method as claimed in any preceding claim in which making the custom lens
comprises at least one of laser ablating a surface of the lens, lathing a surface of the

lens, cast-molding a surface of the lens, and otherwise machining a surface of the lens.

4, A method as claimed in Claim 2 in which the custom lens is a contact lens.
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5. A method as claimed in Claim 3 in which making the lens comprises
laser ablating a surface of the lens. 6. A method as claimed in any

preceding claim further comprising providing a 5 display of said waveframt sk

aberration data in the form of at least one of a picture, a computer
simulation, a graphic display, and a mathematical representation of said

wavefront,. 7. A method as % imed.in q?lffi 6 in which rov_iding_saic}g
5 Giaplay B AL ST GG JROGHE WA S LSRRy S asi
pqttient m malf a fukgjective evaluation of a correction of the wavefront
ab guing g surtace 0 g ¢ Jens.
aberration data
6. A method as claimed in any preceding claim further comprising providing a
display of said wavefront aberration data in the form of at least one of a picture, a
computer simulation, a graphic display, and a mathematical representation of said

wavefront.
7. A method as claimed in Claim 6 in which providing said display comprises

providing a patient with said display such that said patient may make a subjective

evaluation of a correction of the wavefront aberration data.
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