;e3ej \j 6T) wWO 02/ 22004 PCT/ US01/ 28425 CUSTOM ZED VI SI ON CORRECTI ON METHCD
AND BUSI NESS BACKGROUND G:Jmmmlmmmm 1. Field of the Invention The

present iweganhkbea rel ates t f vision correcti ()@Tamh/zm{e
partl cularly, to nethods and dewiggs for providing custom zed vi sion

5 heer vpt o of tRORERTAFR VTR ERIER BN MR SNRTTARSEL oot o

‘anmetropic; i.e., their vision is |less than optimumdue at least in part to
refractive abnormalities of BAHKEROUNBOLIEE NYENEEN, practitioners
ranging fromlens fitters to surgeons have engaged in the business of
provi di ng vi si on lcdfieldatfitlominventione amet r opi ¢ popul ati on, as technol ogy
.permtted, through spectacles; nore intimte devices such as contact

| enses, intra- ocThaprdsemisdenfibihsdtes iorthasisldafeisin @y@cti@ghd/ n@dreur gi cal
procedures including cataract renoval, keratoplasty (corneal replacenent),

variations 95111%3&?15/%9{5‘@{h&ﬂ%d asvibk ﬁ)f B Rlin K &ls AL & Wikion RBlfection, and

(photorefractive keratotony) and other refractive surgical procedures t he

nost popul aé}lés?ﬁxes‘é?ﬂeﬁtbﬁ%% Eed%'tﬁpllfﬁgﬂ%éﬂlr,@gﬁe S isted in-situ

keratom | eu neral terns “Bcul pting t

the eye with an nmer, |.ase ve it a shape that result w‘mm [ﬁ [ﬂr
vision for the p(ét f@%ﬁﬂpm?@%@@ f4tl es, contact |enses H‘ "
general Iy hel p people see better, it is widely known t hat convent|°8??él

vi sion correcti ol mmésormfdhwmvéﬁmnesmmﬁwplc d&- tlestir wisigndsilesothagor r ect
all refractive error. This is due in part because traditional vision
correction opfiyumdieeskeast iaphevo mfrattivee abaoymalities vbtheeps. Fowedvet 206 ¢edrgss
than perfect vision, and further in part because treatnents such as LASIK
tend to int f)ﬁh@ﬁﬁ@n&@fahgin@ frReTehd fitieR 3o BhrgbdiR HAATEL g égagéa%mtthébuélﬂé%y ogreatly

reduce sone of the nore gross refractlve WO 21111-4

PCT) USLLY 284 e s on Tl 1o BheRifeSHAon ASUbIH PWhRlea? Por son

may no | ongér neces

through spectacles; more intimate devices such as contact lenses, intra-ocular 1ensesl
(I0OLs), 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



to wake up in the norning with eyeglasses in hand to find their slippers,
however, they may experience other visual annoyances associ ated, for

exanpl e, wabe/oghtti me vision. Relatively recent advancesp¢tyuso1/28425

opht hal i nol ogi ¢ technol ogy are being devel oped and refined to address the
af orenmenti oned issues._ Sophisticated instrunents such as the OrbscanTM
ocul ar topoﬁp'abgnjlﬁg’?siféﬁﬁsg?eéﬁfﬂt%%m reptmentng PolaYeMapne lewss fingitdevéssay f or
measuring and correcting higher-order aberrations such as that disclosed in -
Wlianms et tawakemsin thgmeemmgovittbeysglasses ¢ hartddo dind thasslippesf howdveh they
herein incorporated by reference in its entirety, provide tools to eval uate

resi dual refrayoxpudererotites visndl, annbgmeesRtodidted, T0F EMaGIpld) Mithi rﬁ%htﬁﬂié%ﬁ@ﬂ
| aser systens |like the 217C | aser system manufactured by Technol as GibH,

and ot her eye camrglitRelnetadidydn i i [ mal
vi sion. Concom tant ef yg‘rét S are g?ﬁgtﬁggﬁ?%ﬁ?%%gécggglggye%;ér%?g%gﬁﬁ%{l ogi cal
advances in i i : : nqdel.i,ver .enhanced val ue_to
practiti onerraH% ?é{\ﬁ/fgﬁ %?%&E%glrlé g%%érﬁg&%gﬁgﬁ%%%%?'e %?@n%téc afefl I?Wufrf?@gsfsg%%ﬂle
economi c, sgﬁ{)al o]y g)gr sonal enhancgrrent._ SUWARY OF THE | NVENTI ON A

sol ution t halTPSEART O tenagraphy ssterd By Qrbick el sandusttefipnicwgnsipg devipes fopt
forth by the present invention. The term "vision correction" as used in the
descri pt i onmegsuring dndveenectiing higheragddrabbrritiona suehasuh s discrased iteWeilibmis bz

vi sion over that provided by conventional refractive correction and to the

subj ective eld).8apitem NJ. s;meﬁlegthbatsu%rsﬁrelah}lmisﬁéﬂeﬁﬂheorwﬁtédq{g%gren e
"practitioner" as used herein refers appropriately to anyone qualified to

fit, prescripRs efifredl SRGRRI0NS & %&%%%feﬁﬁﬁélqgﬁ'&gi\(fg eftorshlld }\yﬁ‘%ﬁ 1?%8 glacl es

and the like, or nedically atten a patient particularl ll%spect to

the patient,s.: : 111, PCT/USI | 825 hj accordance with the
pur pose of tcﬁgﬁli){ér%@g nt ﬁt%\%\;aééédéﬁ%%ab( Sé%nsa(%e%bP 33@# iasale‘?'éﬁef‘ T{actuted by,

nmet hod for praqvidi Vi.Si O orrection_.to a patient involves engagi ng the
patient in Ee%?’:?g’tsir&%ﬁe?“c@”g%f&y P FW;te‘@B?@Ethﬁdegﬁ Redettiak to\mo@ﬂg o%t )

aberration nmeasurenent fromthe patient in the practitioner's facility;
transmtti nﬂlﬁeﬁ@rw&b@ﬁmm aberration nmeasurenent and ot her associ ated data
i ncluding patient and practitioner information in suitable formto a custom

l ens supply pl at Coneomaant efthes arelditetted rsinasrpanips Rsd t8él8iolJERAU hdGhbEd infh a
customlens at the supply platform and providing the patient or the

practi ti onebusidsh aichitectites @bt baGelivbertbificddnahith pRIFRAGIE %nd&rﬁe custom
| ens may be a contact lens, an inlay, an onlay, or an QL In thHis and the

enbodi nent Scéduietd, 8 pi nl r ' for
manuf acturi ng the apprggﬁgﬁﬁéﬁg %%}@eﬁgéegé%?lg’r%%[33,0%8{58%%;% Eﬁlaélggglgﬁﬁ’i ly,
at a location renote fromthe practitioner's facility by known

manuf act uri ng nmet hods. These nethods include, but are not limted to, |aser
abl ation, |athing, cast-nolding r. otherwi se machining a |l ens surface.
Moreover, in this and the enbodfsﬁmligqFoT@WW@g{/efront aberration
measurenent is preferably obtained with a wavefront sensor but may

al ternatively or%#ﬁl%ﬁéﬁtadﬁeﬁ%ﬁsﬁ@IWammrbgfmphbméﬁcﬂ atmvsiis set fathby ques,
ocul ar topography, pachynetry and ot her suitable neans known to those
skilled in thheresantfiovensivnaiThi termvionsin cottectbET dsaistd t thoteschBtibRBE thEhe
nmeasur ed wavefront aberrations preferably refer to third and hi gher order

aberr at i onsingagtionTefets Pt i€ s alvadured Angroydnilert: th ViRMBLvEF M8 prBRAE B! ONS, but
are not limted as such. In an aspect of this enbodinent, the steps of

obt ai ni ng aynYEMidHal 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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wavefront aberration nmeasurenent fromthe patient in the practitioner's
facility; transmtting the wavefront aberration neasurenent and associ ated
data to ayvepushay! ens supply platform and manufacturing gceushpsgshens at
the supply platformare segregated into respective businesses, any or all
‘of which may carry contractual rights for practice WO 112/2211U-4 PCT/ USU
1 /2825 and, f urtlA@esordaneeoyithuihp patpossheiche magntinn, phembeliet enddfroadlyoyal ty or

- .other incone. The contractual rights may be exclusive or non-exclusive and

may be gr antdescribed haseim anethod forpasttidiag vision conetti@r toagatient intoltds ehgaging
enbodi nent, practice of the invention will provide the patient with vision

correction anspdtRatind Pactificiéert fRRRY;OLEMIAL ah b WEvetidnt AB885 that is
.better than that which would be provided to the patient froma conventi onal

refraction. _n%aﬁnﬂl%hl%hﬁﬂomﬁ@ A0, BE R{a@ﬁtiér{%}l'?ﬁtcllﬁg - QEmBHRY #h%' d?;i%.eﬁ-'oﬁ{ on
correction involves engaging a patie Ina practitioner s taciTity where
.the patient s fitted with trial contact . |lens Vi ng. a nan-cust om zed
anteri or su?#’%@m%fﬁ}uq%%ﬂl# 9@?@35%” dat# Rlcg{hfﬁ?ﬁﬁ?g’ﬁﬂtt PIIQEer ¢ o
geonetric center of a surface of the trial |ens; obtaining a wavefront
aberration rBREBMEGRERSUHARISfomBloRgUsom lens aipplyplatiernandgiBerplatéorpa$si ng

t hrough the geonetric center of the lens; transmtting the aberration
measur enent dapprogriatgpmenpfacairiag kenstoinders at tetsupplyidtiorn; hehprosidig the

pl atform and manufacturing a customcontact |lens for the patient. In

anot her enbqdiiertt tlecnactliongr ivith thecustovelRhs, Ol the InsphOdhBbdisleMt, Ble@stom
correction, a patient is engaged in a practitioner's facility; the patient

is fitted Wit dafbd bodifSersa ﬁ%ﬁalp&g?}gﬁgg@ae% N &ld @k eﬁ%&iﬁfeﬁtﬁtﬁfﬁ;

a wavefront aberration neasurenent 'is o romthe patient’ s eye w

the trial | i | ace: the aberration neasw enent.inf.ormation i.s

transm ¢t ed PP s g R BES F Rl s MR o LR Pt Btigk DRehBeHa ne
anterior |ens surface; qaﬂ the anterior lens surface is custom shaped
in-situ by tHECHGacRrefaably b naHesaisARl 2t alpeation femptgyrore the negsiitigner’s ens,
an onlay, or an inlay. The in-situ custom shaping wuld preferably be by

| aser abl at ifelity by lgiovasparufagpringmsthedsh othese methodp inchisier buitaronotdivzitadr ement
information is also transmtted in suitable formto a custom|lens supply

pl at f or m wheo,daser ebistiomlathing, cat-nwddng, @r otheewipatiaeihinglademnatrfaes. 4 WO

| 12/ 22(111 PCT/ US111/28~25 aspect of this enbodinent, fitting the patient

wi'th the triMbrebestsinfthistdndrthd sMbdd@ents eLPdilbivyihGvaveiom dbefrkti mORAreépRint act
nmeans, the geonetric center of a surface of the trial |ens and obtaining

t he wavefro WOF : i i t he
Goomerr ¢ ConpEREIFob A AR QAo a0 AR X S RRAVADSE LR BicAHAY

preferable t il at eat'. s, pupil fqQ cover an appropri at ortion of
Phe opti cal sk tohfel Be Rk @nRillls abRNEHn A, PR3 Ry 3R oBR | on
provi des a nethqd for vision corr i,on i ncluding engagi the patient in a
practiti onelsugg??%laeﬂlst ?}OVHbP&ﬁ?ﬁe gﬁ]tﬁd\%g’@faﬁcfa’f oby qgg‘l’%ﬁ%%%%’s?ﬂmé% nt of
the patient's eye; and providing a display of the wavefront

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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aberration nmeasurenment in the formof either a picture, a conputer

sinmul ation, a graphic display, and/or a nmathematical representation of the
wavef ront wd ex/aoq@r ef erred aspect of this enbodi nent, the dpSRLSM/ s N a
formthat allows the patient to nake a subjective evaluation of the
wavefront aberration nmeasurenent which will |ead to the subjective

eval uati on &8d.fatiesy any o adpf whighemay be thessertee of aveyaliyorothen sieomei Adet he
wavef ront measurenent to a lens supply platformin a formreadable by the

| ens suppl ycpiteacfual nights mayr echxclusiye ar oastrotusienand iy bagraatedtte angnfnadément
obtai ning the wavefront aberration neasurenment of the patient's eye

i ncl udi ng pogpatits. Mg amothics pdpavt oIfthik BEIbEBIATME PARACe bOtHe m@veﬁaﬁfnﬁ Rl pFERYdPe

acconpl i shed automatically outside of a practitioner's facility, in simlar .

fashi on,  f oeGsaBRIRith LRIl QiR FSHHbE0GAbO B3] HOTIGHIE

| ocated i n supermarkets, workplaces, etc. Si red rmati on could

then be tra 1t heal a hractitioner (e.g., for .diagnostic
pur poses) o?ﬁ 5 %ﬁgru@?%%@y@g&s%%%ﬁ ;‘96 Bf‘ﬁ%@rtﬁq l}e&a?%tﬁ?{a 2 COPLRLIORY  he
patient if desired. wo o0z/ZZUGa PCT/ USfl 1/ 28~25 I n anot her rel ated
enbodi nent , T3 Hod for provi ding vision correction to a patient involves
nmeasuring an ocul ar characteristic of the patient's eye, either by a
practitioner in fhelaedenbedingrirofshe myentionyforproviiing wkipnwhtrbwmion involves
practitioner intervention. The neasurenent includes topography data and/or
wavef ront abegagatg opatidat i a pihdtitiomesstacitity Wae® thepieal Waired vamd tiaPcontact
eval uation produces an option matrix that conpares, anong ot her things,

prospect i velewh Bvifg & HohleblofiizadSnRribl Mtdce Bhae; MR BRREGY bf-eat ment,
cost of treatnent %ptions, etc. Based upon tﬁ% e\?alluat |’o%?\ﬁt?aﬁlgxggtll{ent can

sel ect her §5fakBRihs ARL LeAPCerh dra a4 O8R! ARk HLLNG, £aR opour

automatically upon selection. ITn an aspect sui al ment s

ocat | on or R APR PSSR ND A e B YeRi e b Uiy

billing, and delivery information, building and maintaining patient
dat abases, BFERfe Aente iR lens tpnsmpting the abamation menstramant in anapprapriatms,
etc. Any of the enbodinments are al so anenable to automated billing via,

e.g., crediforadbiatcustanucawacs lane suppinelaifotrey adtmae fadypag scuafont bentadtlant i on
provide for a "sem-intelligent"” systemin that it facilitates database

f eedback t ofarniteepatiehed parties. This hind of information allows realtine
choi ce options to be evaluated by the patient, the practitioner,

manuf act urers anth gidedr eiibo@ingsit BeboRdAE i iddentibn forbfov3diRE GGk €d by those
skilled in the art that any data transm ssion referréd to above could be in

the form of .4&l-660M ﬁtieﬂ?fs%ﬁg;{sged?rpg 8&%Hﬁ&é/§§ B %%ﬁaﬁ\éﬂt 5 Et?e:‘c\gité\gﬁﬁ%%lcal

fiber, cable, etc.) or wre S Services. pre e inter be
I nternet based, . WQ 112/ 2211%1.%.PCTI_}J Sllt [2t3-12S Bgl EF. DESCRI PTI ON OF
THE DRAW NGEPTHEE & SRR SRS PmFeH Aalrring Rirtags shapess ?éfa?’?fg%}tﬁ STEAtGR i n and

constitute a part of . . . ) ) )
measurement is obtained from the patient's eye with the trial lens in place; the aberration

measurement information is transmitted in suitable form to a device adapted for custom-
shaping the anterior lens surface; and the anterior lens surface is custom shaped in-situ
by the device. In this embodiment, the lens may be a contact lens, an onlay, or an inlay.
The in-situ custom shaping would preferably be by laser ablation. In an aspect of this
embodiment, the aberration measurement information is aiso 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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this specification, illustrate enbodi nrents of the present invention and,
together with the description, serve to explain the objects, advantages and
princi pl ago@hnidag i nvention. In the drawings, FIG 1 is applrakliydsey of an
exenpl ary business architecture for providing a customlens to a patient
"according to an enbodinent of the invention, FIG 2 is a block view of an
al t er nat i ve aspsgtef thisfengbdsirent etéing tlatpatient witle thedrialdemp furthergnvoleesst om | ens
.to a patient according to an enbodi ment of the invention; FIG 3 is a block
view of an édemmifyiagyby amaill or nononrssmemndeihe geaasttic vgntboofansuefibe df entialof
the invention; FIG 4 is a representative display of a sanple patient's

wavef ront  abgfralicBhifRa Y W RRbn RS0 REIREM QR aBhg Bh 8 ﬁxi@?ﬂ%fng'
.aberrations; FIG 5 is a representative display of a Sanple patient” s

wavef ront aber | [ ' v

aberrations %ﬁ{l@ l[h%ngegﬁl gﬁﬁ%&% Eéﬁ@fegﬁfsa%?é%nﬁgéfgﬁ?%% S%G%Eﬁ%ggggﬁ:eg?rﬁ})lﬁg to
.an enbodi ment .of the invention: FIG 7 is a picture an. exenpl custom
ens cont a NG BRARIER Ut o SobghamaRporEAl neress ofde Siisil gl ln e
wavefront and point spread function displays for a diagnhostic |lens and a
cust om cont &&: | ens accor di ng to an exenplary enbodi nent of the invention.
WO 112/ 22U11 PCT/ USUL/ 2t 3~25 DETAI LED DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS An exanpharenbodsinent sSthanmtentien provelet @ meshdd fonsisiatoadrectionrl G 1
in accordance with a preferred enbodi ment of providing vision correction to

a patient 1Zac1ddifg Aoty thd Batkine GENbRcNedReS fachity,bRAMGE atwaRgbns facility
14. The practitioner™s facility is suitably equi pped wth apparatus (not

shown) for gpéﬂtmn;}ﬂgasg%g%?ﬁ bt Y PQt'ient'yV?}th faﬁ(? 91tovﬁ9ﬁ’%§ BishRD o BfeAr IRkloap 16

fromthe patient. atus I's prefera one a variety of wavefront

measuring instruments (e.g... veT vefr.ont aberration sensor from
Bausch & LoBoretiog odpsh st s BT R0 200 AR5 bpRles AP RFERY b ecte By
associ at ed procedures for obtaining wavefront aberratign information such
as, e.g., pHEP&YIPYEPLt Mpthepdrien! respRsgreapn ot thewgvelronts In A pesfensd aspgeinispl ay
of a patient's wavefront aberration information. This information may take
a vari ety ofthis embedinmngthedisplap st ingufpma hay allesesithe patgnt & peke s sekijeibe f or

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

i nf or mat i on evslubfi@céf the wavefrom abarratioatnieasulesneanwhichl evill hgd am dieaubiective ng
platform 18, and particularly, for a customlens supply platform 20 where a

cust om | ens ebga o POBLtieN isitAY &f feRiidd SEPast W @RRtrabfhRidEht WhveRontbe nade
and packaged for shipnent to the practitioner or the patient. In addition,

ot her refracti i Hah A i ] As
such, di ffe%géﬁtgﬁgﬁ%%lftgfé]ngnﬁaﬁg’bﬁyl? nter él%gg? %%%L?ﬁgqgeeﬂ%gg% wlglgfﬁltélg??rc
equi pnent i S %{ ef erabls;!0 dgsi gned to automatically output the appropriate

i nf or mat i on P STE AP &t o the custom | ens supply platform20. It is
wel |l known in the art how to convert a wavefront neasurenment into data that
a laser, |athe orn@rR@edsnhodppent.Qhisinag ¢ w‘fe&%a@a@tlmwaﬁe@ the
create a desired surface nodification; therefore, that exercise need not be
di scussed atpatienigtelye ialeding pigemtias eslisplaycyfribe measueenentrin e ipatienpanay bsf t he

i nvention described herein. For illustration, however, an exenplary process
i's shown w tabcorgpléshed aatohmtifdily ousidd-dfa préctitionar’§ Faviitg nakimitdr fashion, Y2

112/ 221111. 4

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.



PCT/ US111/ 28- 42S exenpl ary aspect of the invention for a custom contact

| ens produced by lathing. Starting at block I, Zerni ke polynomal data is
out put bywa vmzeds ont neasuring apparatus. The data is inppgratoisegk 2 to
an optical design programthat in its nost basic capacity designs the shape
of the anterior 'i]urfa(fe (optjcal zone and/or peripheral zone) of the ’
proposed cont act épthergelatadsppadimenys a methodifer pravidingsvigien epaedionde abl ock
3. This data is preferably in the formof a mni-file or other suitable

f ormat t hat Peenrtdayisanenguiing emecularchiragtetistiches thapationd’nieyd, icitherdnta i s
input into the |athe processor at block 4 and a customcontact lens is
produced at podatitibnds in thikegractitiongr’ afeility boremdtely Ivitl@at prattitidneairshy erdOHE
information is transmtted fromone platformto another platformvia the

Internet, howR\edasudREnEidBIRAES ﬂoﬁ%g;g}ﬁﬂm éﬁi/&%{%gﬁnt nfafiéﬁlﬁm.s ghn medi um |

can be used. It is contenplated some or al e platforms wll be

| ocated re i { L] r. s facilli but this need not be so.
The suppl v B1arrst B e RER dathe Ly BEabdyter Bt emonIp iR s e,
custom |l ens. Accordingly, a customcontact . |lens, a custominlay, a custom
onlay, or a2FRLEoHY “%saﬂmﬁﬁecrtﬂé(ﬂéqsmfh@“f?ﬁ%ﬂ?%‘%%G‘l“f’%l %%@&ec&w pye
preferably entail shaping a surface of the customlens. This may be
acconpl i shedrepimesheogirofisatnet oplianspetsc Bessdsipon dhaediahygtipadbe patenataron,

| at hi ng, casting/ nol ding, or other known processes. A specific quantity of
cust om | enseslectdegirgatoent eption] emblelingry los namdhctethefaan oche AasmAiRbIl$o as
to be used over an extended period of tinme. The lenses wll preferably be
packaged i nupogbdléqivnzed manner 22 (as they are customlenses) for the
patient. An exenplary representation of a custom zed package is shown in

FIG 7. The packagg, G@cths d?ﬁ%ﬁsg r%ggglbﬁ)&’irﬁelﬁ?s &%@é@b%géabgéeg g%@%‘{t g&{agﬁ‘ [ as

appropriate. bl an aspect o Iment, 1t na how
t he patient t ext.ent possi.hl {gf}at t.heir jnproved .vision could be as
provi ded by a%shg’ecsgéqhoe % &ne .plﬂﬂmt&e %a : M?'?‘lmh{ 0588415 r urrent
much |i ke a wavefront, sensor g&%i ce equipped wi.th a phase conpensator such
as a def or mEFPRINErOFIHing, tlling, andhdeliyery wformatian,buldingzng pintamingpatiept ovi de
an indication of wavefront corrected vision. An exenplary aberration
correct ed wéd¢abrssnttregimynt syrveys, SespnemicRnGpr@luedety ¢vahgtibng et Mycofthect ed
wavefront aberrations shown in FIG 4. It will be appreciated that the
cust om zat i embedipents ayé alshempnadent automeatad billing sia, 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.



primarily attributed to the neasurenent and correction of higher-order
wavefront aberrations. These are generally considered to consist of
nonochromwbuﬁnggqrrations associated with third and hi ghepcghdgi 484 ni ke
pol ynom al's and particularly fifth to tenth order Zerni ke nodes. An
“exenpl ary business practice used in the |aser vision correction industry
i nvol ves per procedure fees.BREEDESSRIPEON OF THEORAWINGSY t he sal e of
.non-reusable | aser interlock cards to the doctor that were inserted into
the | aser and, wIthectonyhiging drdveingssdichwe irdorpotratepradeonstiite amdealf i s
al so appropriate, for exanple, as applied to obtaining a wavefront
aberration fmaspecHERAbn, illistiate @BUdBheeof thb ptesentPeventise ah& eogetier Beth the

i nmplemented each tinme the wavefront sensor is used to obtain aberration

i nformati Ondeéc!riﬁﬁé%,%_@rve%‘Xxﬂﬁinttﬁ@olﬂéé?&%§§ﬁﬁa§c§’Qﬁd bilinkih 1880 PRE iveAf RS 1 he
met hod of the 1 hvention, particularly those occurring between different or
.third party,controlled platfornms, may be crafted as business activities
that carry gler(ﬁ§7‘§1ntg§/’ or other inconme generation for their use. Accordingly,
it is contenplated to, automatically transm t various data_and i nformation
bet ween pl at f or mEE@nkisiakledk Wew G ap grenplanpsiess A iR fE RO &hanci ng
the value of the products and/or services provided. Part of this enhanced
val ue str eamustomllendde aipajie\aeeprdingito an cmbocgmepmﬂtbmnvemgdi ng the

i nprovenents expected or obtained over conventional refraction practice,
and enhanced val F&G!Distatslogk vietvidfiagnaiernative aspsot2 biasidcss hrchitBfilveldst) 1 / 282a
FIG 2 is a block diagramillustrating an alternative business architecture

400 to that pafiQag hRustbfz leds toAPAtibit at:&ﬁdmg&& &in 6hbedifRA of Ak @lvehG@n!
interactive system A practitioner's plattorm 140 conprises the

practitioner's faghli ; L . LSinERIAIES e
vi si on di agnhosti %ﬂl}n %)S%/angaitéf%ﬂgé%gtaﬂ%ﬁ@?ﬁ%ﬁrﬂ%‘s&é\%ép gér%t mgg%@é%%ﬁ%{at a,
personal hi st%ré., epragtih%'r,i onﬁr information and what ever other information
may be usef GMOPHMEALEP I PHY or mmi nt ai ni ng one or nore dat abases for
future use. The vision diagnostic jnformation 200 is sent via the |Internet
to a service pl atfSr frisForspreaehtative disnlsyatiasempls paticiie Wassront pbstrtiopon
storage server 201, a lens design interface 202, and a | ens nanufacturing
interface 2@kasementyhséeresprrpeifoprofdighgrorderabpsatienssed from service platform
300: order, billing, and optional denographic information, 180, for

exanpl e, are senfFIGOS éndrepaseaitaed digplanofor dempldpdtichtigwplaidmaberiBionand | ens
desi gn and manufacturing information 210 is sent to and received by a

cust om | ens pplaalERem 3r cEhéleioh dGhiphks-braer Avahafisimt i on 180 can be
transmtted to the practitioner, the patient, or both. Custom | ens

information 210 ifnU I : r e | ens
products 22 for tFECe}' %gsﬁ Q%‘{Véﬁnﬂisocf% %gl%g%lga t%%fl:l)égéogi #g&?qléctgz&%}%@rﬁa agﬁ&%gge 24,
for exanple, or to.the practitioner's facility 14 for fitting and/or
delivery to®HEVPHMent 12. Sinultaneous to the transfer of patient and

| ens information 180, 1210, respectively, various royalty information 206,
208, may be trandOt { &P PSRN AR FRsiem densson merfq!é%?b}f%yt% shown.
Moreover, the illustrated architecture 400 may be considered a

sem -i nt el | ipgaent; anvk er acti ve systemin that the system provides for

dat abase feedback in real tinme between various platfornms. For exanple,
based upon the paIGersA,SBuareattuankavafiaatiareimiit spredd duncabhdisplays fora dat a
and/ or denographic information, the service platform 300 and/or the |ens

pl atform 20 gnehoSc feheard 4 bishiin Bbithdt WriNadordMY to an exemplary embodiment of the

invention.



generate feedback 500 to the practitioner and/or the patient that
i nfl uences the decisions 11 WO f12/22f1f1. 4 PCT/ US111/28~25 about type of

treat ment woypeoef |ens, quantity, paynment, etc. To illustpat@sitss2s
patient may seek to obtain vision correction (or inprovement) by |aser

Vi sion correction. | racteri I i1l be
nmeasured, prefer aHEﬁe@\gﬁ&?PﬁH@Bﬁ@t@gqﬁgﬁm%ﬁwﬂl on

t herewi t h, topograph asyrenments will be obtained. A practitioner or,
alternatively, a %g%ﬂﬁ?wgﬁélﬁ@?ﬁ ayelyteatysg Ubltsill%?ﬁtrat%irmﬂénblrbé}ccmn%wﬂh ude
that the patient's prospective vision correction could be better

acconpl i shed preferngg embediment of provisking @sivh oorréniiton t6 epaticrs tianThe phtyend 12ust om
contact |lens. The evaluation may be in the formof an option matrix so to
speak wher eipresents dierselfiadn pedecitionaprsofaiBt i4v eThé wh@Rioner s Sellitp i saftgblgost ,
anong ot her things, can be conpared against different types of eye

treat ment Oregfiippkd &ﬁ1?ﬁﬁraﬁﬂs (Adtlsho ) BY ShthinGft, TEMrtiQRLY, %v@@?héﬁpﬁ?atf&%

sel ected by the patie and/or the practitioner, and upon s ctron, the

appropri ate :j t] front aberration data and pat.ient
financial in %ﬁ% | oinﬁ?ﬂ?%l;{ﬁgggfr%@ﬁ%é}%aﬁgséﬁP Beﬁgﬁ é’aﬂan?ggﬁ‘Petgé’%t he
appropriate platform (iii the illustrated case, a custom|ens supply

pl at f or m and"ARTBRIFBFISHIIPS MSHUBeRis (&8 aly Va) 't My ¢iaos) pbemsationrseases Sony. | n
anot her enbodi nent of the invention for providing vision correction to a
patient, thdavsch &dtonsh Surgical ThihmeklsfMunich) @ralidrishitsile dewcdsami hidoviatedt t he
facility, a diagnostic lens is selected and fitted to the eye. The

di agnosti ¢ lpeseediviel Forlidtaihing iviveRontd@sirgibntigforiationlichhs ¥, & | pigNe BiUakdY be
prescri bed as the custom contact |ens. The power of the |lens preferably

shoul d be SRRgbt &RbetRy.ORIS)4 ahexeripiily cg%ﬁé)r?g?;?ﬁiehPQQaB%-érﬂ FherPhiichhe

patient's eye. However, if the patien power is not

standard pl red. sed.. Base. curve. sel ection.is based on
central cor ?ilgg][ﬂ%%@v:ﬁlﬁér @@@%@i%%%&ﬁrﬁl e ‘G\ﬁeﬁl %teflggp%yv%aﬁ St SYItphyy e al

t opogr apher. Ifb ei t her %s a;{;ai .able, the ,%)ri al Ig\ys can be fitted

enpi ri cal | y "SSPSR DRPHioeE fordiasnosis-diressribimgsete.; Gy the pasiepbior mfogmed

PCT/USI |1 /28. ~2~ centration and rotation of the | ens. Regardl ess of the .
met hodol ogy cAaseat infogmatiay suljective gyaluatipn, ¢ten by ian opdesingdndior bilingpletfomh | owed
to equilibrate for up to 10 m nutes, and then the centration, novenent and
rotation is l8sudyseiiculaydora distm Eme suppheplatfnen Re ndesdwoedsthns kdwbagade ment
when blinking but remain relatively stable between blinks. ldeally it

shoul d r et unpon theiwavefrohtmessugdient RFSINAON cReb¥BRRe Bhd Pickageld foPsHiphbhio
variation in horizontal or vertical centration. |If excessive novenent or

decent rat | Ofhd fadifiRHenén thd pEAGRPE! a MR, Gl RAALAANAR by }%]a%{%ﬁtecfagaolléég p2e

fitted. The patient's waveiront wll then be neasure I ostic

lens in pla : pat.i i1l .h a large .pupil reater than
5m) under t% ﬁtglr%eﬁﬁgirlﬁhﬁg?lﬁ%%d'c %%5:&@]}’ & er?lﬁgfla\“[%ﬁlgs Wgﬁer‘&‘?{%o%&g@a%}%d. f
the conditions are not .such that. the tient's pupil is dilated to 5mm
natural |y, Pﬂ%ﬂe(gglﬁﬁ’é‘?%@%‘@&eeﬁ’ls péﬁ%‘gslyrgﬁ?gﬁ%d {‘))r%‘iqmﬁté‘éuf gupHktiee adequat e
pupil size under ;the illum nation conditions used for wavefront

measur enent aPIPPEYe infermatipninsuitehle fwmer te theespstonvlens ewpply plaifamy20.pltps Welli ze,
the patient would be wavefront corrected over a wi de range of pupil sizes,
and pupi | | akyowx @sthe sitrioa tohiogverk i svastlirdrt sdasuremenyt ipft datnthat 4 Rsdrelagdd @n t o
pupi |l size. Measurenent in this fashion eases | ens fabrication since sone

met hods of paRrRuirEbLY sy fapatiodifying eiipieasn Wik tcdse aldbike Hased, are
easier to control if the optical surPace is centered symetrically on the

l'ens. The wahoRificafibn;TR&eH:E R exSRARWEeL ot 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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made al ong the geonetric central axis of the lens, this axis being defined
by view ng the edge of the lens or by viewing particular marks nmade on the
di agnost i o BRsyMhi ch define the geonetric center of the |@R% s
circle) ile viewing the lens through a camera nounted in the wavefront
‘sensor instrunment. Using a Hartmann- Shack type aberration sensor, an inage
of the | enskremplaryaspéatae inventiap foraedisiom ¢dngachdone pPrasiecedsinktingcCD caner a,
.and converted by software algorithnms into a series of Zernike coefficients
whi ch descr Shetiighst bieokel, Zemikepslvhahiabdatofs dulgit y e wadfidhiagenaiing | ens
system If so equipped, 13 V1~" 0O 112/ 220114 PCT/ USII1/2fi42S the rotation
of ‘the di agnasihis. | PASIARi{iAGuN S10tblio B ofRAP HEHEh B eliPhUPHALIAIY bIgESOT

by sensing of" specific marks nade on the diagnostic | éns and capturing an
i mage of the_| Ln it I rinar it j he ¢ [
munced i n EHECBgERebfe SREP ot LRl s’ (AR AR ARF phihefd B of
.available, the clinician will measure t rotation of the |ens on_the eye
using an ey eRosed copipgl e‘%f‘nd“???@“éb%@?%?@‘ lstﬂen‘?lﬁ@gaf ]élﬁﬁlf)gt T8 ens.
The Zerni ke coefficients are then converted into another series of Zernike
coef fi ci ent da@asprefdsably in the foon pée niwdile enstheusuitable foonatihad ivigadabls boat act
| ens. The corrective surface can be anterior of posterior on the lens. The
corrective llensirnderiaihke The afifii-Gicelatads tmot ine theditheprobyssoi atibitvolgt difdea
original Zernike coefficients by n-1, where n represents the refractive

i ndex of t hgu@emtcdfitacl RASisFRbAIcdbt blAH 5. ZREfRIKR ApaRfbIFIGENt-s iikdkateden be
multiplied by -1 to flip the z axis and make it a correcting wavefront.

Al ternatively.,. ba¥hifm s a-éﬁstﬁ‘xgihga ﬂ‘dﬁlsqﬂé?laﬂﬂ)rﬁ 5 ARBRECH 8¢ Y Fd ﬁt@rﬁ?t,r ay

tracing pattern can be use etermne the correcti'ng surface wavefront
and hence the Zerni ke coefficients.. The correcting.surface Zerni ke, . .

coef 11 i ent SOYFESToHICHBRSHine §relivuispipn ioge Bod rsmisidl et G0 RE RNtk &t is

| at hing instructions for a 3-axis, or simlar,_lathe ich wll nake the
correcting §9’f‘tﬁlé28@t%t11f‘tﬁé’1%t36‘rﬁfi‘éf‘d’l%%?*Pléé"(lﬂlbérl%‘%at%q &egw#\éﬁ?lvém
instructions may be derived to guide a snall beam | aser designed to alter a
surface of @rastiiorasts faeility butihisoeed raibeso. t he rotation of the lens on the
eye is considered and included in the cal cul ati ons when deriving the
correcting surfadhefapply ptatfomafiic bwtably. eqiilppsd copodns arapptopratesuset

Zerni ke coefficients and | athing instructions can be perforned in a

conput er at §gehedcbindlg, MR B6ttact RS susfin 4Dk utombndayC BFPBisESm
comuni cating with the wavefront sensor and transnmtted to a customlens

suppl y pl at fIQEg?aﬁ L) re.d‘[Flg%faqm%%p&gss%fllkbréﬁﬁﬂ%‘;&ntﬁﬂ)Sﬁatﬁﬁlrg dé’sru?ﬁ% 99 14

enbodi nment . i ni she ns 1s transported to the patient "and teste
Vi~ O 112/221111-4 PCT/ LS| | 1/ 28~25 An..ex | ary_enbodi pent is described as
ol | ows: A dRegiiste Iy IRl WaCPs o malgs B oRe P mREotie PlocsSer Bty
sel ected and placed on the patient's eye. TABLE | BVP. -2 .00 D aneter :
| 4. Onm Base le5gF Jelatiag, drhing, dastieg/melfangopt pihieAgiawn oessieh e mesHICTREi s
0. 090i r>sn Design: On Center Front Surface PeriBallast Material: 45% water,
hefil con B Abstem lehsss| egiscomart damses, mdy ba pyasinedd tonthenesicuirserns e bevasedmvee
with the lens in place.

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

9



The neasurenent was centered on the geonetric center of the lens. The
wavefront analysis provided the Zerni ke coefficients listed in Table II.
TABLE || X0 &2/D4é4 Z5 -0.443 Z6 0.556 Z7 0.292 Z8 -0. 142 Z9%cPyliihsdk0
-0.008 Z11 -0.2S0 z12 -0.048 213 0.054 Z14 -0.012 Z15 -0.104 Z16 0.039 Z17
-0.048 718 0.071 719 O ﬁ Z20 -0.006 Z21 -0.029 Analysis of the Point
Spread Funct inSHUpp&anuch, Wﬁ}jeftqli‘és%&m degicg egipped i 1 @jphase cogwieneater sunhl
astigmatism revealed a Strehl ratio for the 5. 7nm pupil over which the
data was cal 84 defernable purror, 6368yn iadJ.BI PatentNa. 6777715 @n mBeéviddineindivaeibn ont
data was 15 WO 112/221111-1 PCT/ US01128-12S converted using a

commer ci al | yofwaidfmit eonteryed visiohndnpragpRmy dtengtion Z6AdedPivetoht BYSLPR
Software from by Focus Software, Inc., Tucson, Arizona) to deternmne the
Zer ni ke coef §Howi f on lyi st ed
in Table I11. T,ggﬁtéqﬁ IgleZ%P gll Tg%rrgog&@tgg%ﬁgﬁéﬁg? ?he ﬁ er n%ym'ar%l?}md'fi

Zerni ke Term 7: Zgr. Term 9: Zerni 10: Zer.ni ke
Term 11: Zerni ke é{i %%%f£s%eranﬁdktgﬁffé]ér érﬂﬁesicf?nz Fharsg‘aéct?gh’r?]pﬁsen Y?ﬂ“l?@ ¥erm 1
S Zerni ke Term 16: @%ﬁlﬁ? gﬁgzerm 17: Zerni ke Term 1f8 Zerni ke Term 19:

Zer ni ke Ter nRragartly S I paasuregient ¥ cpareRtionof highetiorder pevediont:  Zer ni ke
Term 24: Zerni ke Term 25: Zerni ke Term 26: Zerni ke Term 27: -3.4254044e-00S
0.00S 76273 abermgtionsy siwss st gepcrgbg corienssl toGonds 7 S3EUThromalo S5T8E68
-0.00411332 0.0030430632 -0.0008S69811 0.00046893498 -0.002S860833 0. 000831
S 8948 0 0. C3sxdated49th thiyd @0 Bigbai6A8er-Axrailie Al T3 MHels shddPIcTHEhARh b Bnh 0 O
0. 00291799S7 0. 0020611676 (Note that the Zernike terns in Table Il have
been conver t@dert Derhike d&dAX Zer ni ke convention. Hence the Z term nunbers in
Table I'll do not necessarily correspond to those in Table Il above or Table

|V below). The C“ﬂl‘éﬁérﬁﬁﬁlf}a&lsde@é‘ﬁrametgﬁd‘iﬁtﬁgE:#Eleﬂsi\%rtc&r %ﬁlsﬁl\;\%trgel evant

paraneters as the di agnostl c lens |1st | aced on
e e N e AL e A BB o BB L
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.

10



Z4 1.852 ZS 0.395 Z6 0.025 Z7 -0.125 ZS -0.368 Z9 -0.050 zlo o.lso Z 11
-0.068 Z12 -0.096 Z13 0.050 Z14 0.119 Z15 -0.063 Z16 -0.097 Z17 -0.015 Z18
-0. 068 Z130QR3%m4220 -0.008 Z21 -0.140 PCT/ USII |/28~2~ Theraahpssss and
astigmati smwere not properly corrected by the lens on the eye due to an
‘error in the actual ,Power of the trial |lens which was discovered |ater.
However, anal ysi EIGf2 istrblgrliagramiilusiegting en ZUerngtbvedugipessanehyteciure4Q0 tef ocus
.and astigmatisn) revealed a Strehl ratio for the 5 7rnm pupil over which

t he data wathatshosud mtla. U parddas the@aRit 4f a asmsinteliigdnn ifidraetivéBystdine ASt r ehl

rati o and PSF provided by the custom contact |ens displayed a clear

| Mpr ovenent piaBtifibyeer AlAt i QORbinpYis&f thé PRCRASALE FacHlit® Y & whRROhB ghti&fTR0GE ment
of the |nvent|on for providing vision correction to a patient is described

t trated
!scr:]hg?rgjt iu(r:lgl Frgé)dlg% H]@%?%(ﬁ% I%Q«gltlb&%@ﬁ&rggg% ﬂﬂ%er seqﬁ’ W%\Q% 0}8& git |r ?I gner S
f lity 14 wh i tr t sh
51 et g P Sy T B D DR R b SRGE oo

measurenent 16 is obtained and that information is transmtted to an
appar at us 4nforpafonrady Ye wsefud sarconsiyctiyg Pe nEBYaiRRg 08 PERa ¢riabeses fee
anterior surface of the trial lens. In an aspect of this enbodi nent, the
wavef ront 1fuiturews® TherphlddgndstiRGifddm@ion 20QBA6ntmeatheintagetiovd seeviomy be
integrated with the laser, but in any event, the laser is located in

proximty tglatfoemBan ltmtm&uﬁtﬁvdmatcmdhea@mfamanbn ke sevbAZE , ad¢hskiRsigust om
shaped in situ. In an aspect of this enbodiment, the aberration neasurenent

i nformati onj}& el BhSthdd Eﬁﬁﬁhﬁﬁf@&uﬁﬁ@ ﬁherta%@ he4. fmm%es & infbHnafidh &Rs supply
pl at f orm 20 ere a customlens Is nade for the pat I'n anot her aspect

of UV erbodl ot bl 00,109 SElc et B i B et

i nvol ves id non-con trlc center

of a surface of the | | ens and obt ai ni.n wav ef t aber

Teacur errent PR 60 dorco el 8RR S PSR R D GO PISEAHBERIR: ¢ ne

| ens as descri bed above. In sone individual cases, it may be %ref erable to
dilate the pad Jeandesgpapl mapwaciunes NRMEHER3H? ISAeBt g gpd FQ?ﬁlV@fl ¥ Beusion cal
zone of the trial lens. As described above in connection with the foregoing
enbodi nent s lank pldtformife Mdiderng/bidlire infemsativos $8beangdredtanswited tp leqesditenen
segregation into business enterprises with associated contractual rights

and revenueisd gatief or Bo. CRkhEEnCRRGTIAE6R01 PRusedibldny pRpBL 20 @ piRluce
i nstant enbodi nents as though fully set forth per se. In a further

embodi ment @{fﬁ%&]a@ﬂagﬁ@ lérg%rdcﬁ‘t\éﬁ@tﬂf@ the gf)'v@ﬁ'éh %%G%H%ggﬁohtﬁé g%ént%t h a

di agnostic platformi |ngawave ro erration nmeasuring device

W thout initial Jgr ct|t| te t h. I S al one
ol at form Th g\%f of exam rto nh rXé‘tﬂ%?nQP% %E]thgf 14 ﬁ)rln f%(rﬁ %éo% (ﬁir?]ﬁ\(’: d‘%?@ﬂr

to accept input and tr smt out rd| n i ent. dat.a, ring data
bi lling dat Baugtd2. S§my n&ﬁl&ﬁﬁﬁt%@l@? B%féc't“l l@ffﬁrlat %mtloprtg@eg’dmon t he
di agnostic platformwoul d be capable of providing the wavefront aberrat| on
and, pr ef er asbystively, vadewsonyaliyf isformetiom2¢h 2§8dn®pb%1valﬁbﬁm befypInaNATEOUS or
subj ective evaluation by the patient. If so desired, the patient could
direct the glafpnnstiocexdnailé,as shdvon.t Mansivet, fhehitlustreftat arettiteoture 40Gmay be
practitioner and/or to a customcontact |ens supply platformwhere a supply

of cust om cophaddrel @R&ABIEANEt BRerd@ive sybstemlia a2 tklshdterh 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

11



PCT/11S(11/28-12S manuf actured and packaged, and shipped to the patient or
the patient's practitioner. Although this enbodi nent of the invention
engender swanoxod4vi ng degree of automation, it is not intepdpdsii@ssrs
circunvent the inclusion of a practitioner where participation as such is
required by state or.federal rules, regulations or [aws. Notw thstanding
the pref er r GROR RS iEsHRentvpe Pﬁ?&%lqyaliltlt}’mbét(‘aﬁﬂ syretcithisce pattent n, it
wi |l be appreciated that various nodifications and variations of the

i nstant i nvamyiseek Erebipnsssion eorrastibn (hitimpfovehent] dy daseptision cemtctfomr t h above
and the appended clains, without departing fromthe spirit and scope of the

i nvention. CRrtainWolaf bRABAEAtcs bf We patientwil e ThddSiibd/ @8eiadbly Wavdrdmt hod for
provi ding vision correction to a patient, conprising: a) engaging the

patient in ab@fahiahi POSIHIS, ifn%hjuin%%n tlﬁlre%haéo?hgﬁgli.g{]?%%‘tu?eng%% wiif ¥e @

wavefront aberration neasuienent” of an eye of provi di ng
sai d wavefr - ahernrat | of : Q a _cust | ens ,supply pLatformin a .
f orm sui tabpgﬁ*n%fﬁ' fxnlgltﬁk Q{ﬂ%ﬁgg?’é itgl{l}gtg\ 651/3; ’5‘1"8{”@6‘?‘3 %g%)mwgﬁﬁ@ﬁﬂéna ®ust omi zed

| ens via the supply pl atf%{eﬂh%c or di ntq to data associated with the
wavefront af&? ’i%ﬁy fnelidethehihe Palisht @ prospesive visipnosTieciionseand bebeltaro t he
patient or the practitioner. 2. The nethod according to claim1, wherein
sai d cust onfeEmlished pef hydasesyisipncomesiian husfoe instance, byya custonoedmdact lensd an

| OL. 3. The nethod according to claim1, wherein said wavefront aberration

measur enent The evtluationadapbe at the éarst ofmeptibn aatwiw 8f toasptalcehateindnioegbnbgue
and a corneal topography technique. 4. The nmethod according to claim1,

wher ei n pr oxtbalit Pgpspedtivewasien eoridction eid adst, AR ATh: SRIREY, chiPbS@ihdr&Ds supply
pl atform conprises at |east one of voice signals and data signals

transrﬁttedg)‘iﬁ@g Qﬁfl’{yﬁé ' o] r.din . claim
4, wherein aélai dt\glgfé(;re or dsgﬁtgyglﬂana gﬁéﬁng%{eraﬁ% %lgdﬂ%\%ggﬁé%he a‘gsqlogne of

b s B VG R b B ot T 0
appropriate information such as wavefront aberration 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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| ocated substantially proximal to said practitioner's facility. 20 WO
112/ 221111 PCT/U S111 /28~ 2~ 7. The nethod according to claim1l, wherein

said | enswgq,ggh(yupl atformis |ocated substantially renote plqansasss
practitioner's facility. 8. The method according to claim1, wherein

‘producing said lens via the sup& ﬁl atform conpri ses at Ieast one of | aser
abl ating a swtfatior and rofatiemef the lenhi Regaadlstsrdfaeemethodolp@nuseddaselestdheli ng a
.surface of a lens, and otherwi se machining a surface of a lens. 9. The

met hod accotenb,thye temis 6 placadSn thd eyes liowedtor dgadibrait far upeod 0 aoinpes, 3ad thee of
an anterior surface, a posterior surface, and both an anterior and a

posterior stfefRtRatiok) mobeﬁleﬂ%m&aﬁ@mraggdagedtmﬁl AbiBiorodcdpd. NElie LREPI 1 Si ng
.obtaining a patient history data. 11. The nethod according to claim 1,

wherein sai g, Q’Il({]‘pﬂl %ﬂ& I vHcn @%‘d¥ &ﬁﬂxél%ﬁe%ﬁ&?&%é piiAROYr aphy

i nf or mati on. accordrng to rlsn

.transmttin | east. .some of. the patient at to a ast. n arder
processi ng &ah’btr ﬁpﬁlﬂdetﬁnb forf M%“%V a?zfed’ror‘ﬂ et‘”ﬁ‘?é‘ HB]? thglgﬁg %&’I‘tlﬁ

claim 12, wherein said billing platformis adapted to directly debit a
financi al abewkantalor vemisalrepiration. Jf prsessivs Pevunent oy deqsairigian ishresaiti & t he
customlens. 14. The nethod according to claim 12, wherein at |east one of
sai d order peemedssagurpt dingunstic kned slhaildibdfitted. n@llwakhﬁs wavefrdnpwall dten be
substantially proximal to at |east one of the practitioner's facility and
the supply pleasired with2e diagnostic lens in place. Ideally, the patient will have a large pupil
(greater than 5mm) under the illumination conditions that the wavefront is measured. If
the conditions are not such that the patient’s pupil is dilated to Smm naturally, 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
wavetront 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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WO 112/ 2211U PCT/ USU1/ 28~2~ 15. The nethod according to claim 12, wherein
said at | east one of the order processing platformand the billing platform
is |ocatetvacubmbentially r enote fromat |east one of the pepgkitisener' s
facility and the supply facility. 16. The nethod according to claim1,
wherei n proyj di ng. said cystom.|ens conprises a personalized presentation to -
sai d pati enttf.le ‘f?&loﬁﬂft%%ﬁ%@s%@é‘? QRARF €35 willdemmeasued by s wavafiant sensgr,
providing royalty information to a receiving party in response to at | east
one of the Yyspasipgpl neeidiggraridmadhen thetdieghosticlenslamicaptiring animage of the
conprising automatically providing said royalty information. 19. A nethod
of provi di ndensiisiitsBtabler prizadrly @azd wositionavitle the cagi@Rhb&itéDin 1A waPEREitREndohe
patient in a practitioner's facility; b) obtaining a wavefront aberration

measur ement id@die [P APibilify ;8 BbChvANAALI thd ORfEiat iR ilchy ihcbation of
transmtting said wavefront abérration neasurenent to a customlens supply

platform d I I at ;sai d suppl | atfaqr and e)

Br ovi di ng s GeREp Bl e AR ot 540 BB o R dpeBi ot Atedirea

vi sual performange yesuylti froma, conventiponal refraction. 20. The net hod
accor di ng tgerﬁl %er ,‘E%%ﬁ?ﬂ'lﬁm%’ie llﬁ‘hgcfrgﬁ{t?‘&’i‘éo nothex sergs of ZegHkact | ens,
an inlay, an onlay, and _an I O.. 21, The nethod according to claim 19,
further confPfifipicytsdessrihing thegomeeiys lens)surfaes fos fhe quatoni eamgact Empedhe ve

busi nesses (b'), (c') and (d'). 22 w0112/22114 PCT/IISill/28~2~ 22. The
met hod accocdiregfivesutthed ¢ande anfeviot hEpostaring bi shenlgnyd rThel ddiegtiteoleAst Adagike
person a contracted right to practice one or nore of (b'), (c'), and (d')

for consi decasffioients2an bEkierivedt BYodlviEEOME oAginhPZ&thike r&b@fziciemq;ﬂ-g, whbd o 1 ght

is exclusive. 24. The nmethod according to claim22, wherein saird right is

non-excl usi Y@)res%ﬁts tﬁé‘?ﬁ;ﬁ‘ﬁ@ﬁ%d@:@@f’ﬁlgic&ﬁaé Qerfs lﬁétg?lé?lz Al%‘fcie%ogﬁiicgﬂ hncotl_h er
d 6. A c}? R Cof retti on

I
person is said practitioner. 26. nmet ho or providing visio

1E gc?l P? ;I egghegbt gﬁ {rlll:uﬁlgl a%\g%/te‘f@%ﬁﬁé gg’éi:s 913&1 B%ké ﬁl%%’é’lﬁﬁg%tﬁb%gr 3 Io%l gnggt isent 's
! Ol Ja con f ! .
eye; d) pr O\ﬁlt%}nna%vgly(,j}asyqra%%lgc%eclﬁ?ciu%s ‘G’?ﬁﬁg o e?c?gﬁyr e?vtalilgl;]le rrraeyat?gc{iggrrggt%enll "

-

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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the formof at |east one of a picture, a conputer sinulation, a graphic

di splay, and a mat hematical representation of said wavefront. 27. The

met hod acger@a@st 0 claim 26, wherein providing said di splgy GQRéLsES
providing said patient with said display such that said patient nay nmake a
‘subj ective evaluation of the wavefront aberrati on neasurenent. 28. The

met hod accor di ngAncxemglagy a@bodimentis dessaibpd asfollgwsr ansnmitting said
.wavefront neasurenment to a lens supply platformin a formreadabl e by said
| ens suppl y Apdiagrfostieriehehaving theqiaregneere listed i Tavle I wad selddied amt plackdasc@e di ng
to claim28, wherein said platformconprises at | east one of a |ens |aser
abl ation sypiimy's 8yd.ens | athing system a lens cast nolding system and a
.l ens machi ni ng system 23 WO 112/221111-4 PCT/ US01/28-t2S 30. The net hod
according to claim28, wherein transrri,%&j;ﬂgzlcorrpri ses directly transmtting
said data over a \)&ﬁaﬁ; one of a | and-based and a wi rel ess conmuni cation
.system 31. A me& d 9 %rovi ding vision correction to a patient,
conprising: a) ekydRsify 4 gﬁ‘ﬂi ent in a practitioner's facility; b) fitting
the patient wi thBas§eiae SHRPEMenP@HREe havi ng a non- cust oni zed ant eri or
surface shape; CPPE)‘P@WGiWUémrmrk on said trial lens that identifies a
geonetric cent er CehtenThigkfiese:).0mme trial | ens; d) obtaining a wavefront
aberrati on neasubPesgniOf Centet Rronp SuifecetPesiBallast Maseripl adt % xiaterplesfiicangBt hr ough
the geonetric center of the lens; and d) transmtting said aberration

nmeasur ement Affier thedesilamseled,ack avefionit fidiakamdit &tak afade with thd s ieplaes
according to claim 31 wherein said wavefront neasurenent conprises corneal

t opography TR RicHBirbREht Wi ceftefR A EIMAFiIOVLHRENT tiVd Bhe nTl?é)@ﬁ@é;FfJnPn to a

patient, conprising: a) engaging a pafient I1n a practitioner's tacility;
analysis provided the Zernike coefficients listed in Table II.

TABLE I
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
Z20 -0.006
Z21  -0.029

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

was calculated to be 0.03536, as illustrated in FIG. SA. The wavefront data was
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b) fitting the patient with a trial |ens having a non-custom zed anterior
surface shape; c) obtaining a wavefront aberration neasurenent fromthe

pati ent' swey@/higsh the tri al

| ens engaged; d) transmttingpSpychiARessr ation

measurenent to a device adapted for custom shaping the anterior |ens

surface. 24

WO 112/ 22011-4 PCT/US111/ 28-42S e) performing in-situ custom

shapi ng of cChevaietd &psingn dogmaersially aveilableray trecitg prageam §ag., T A¥t Outibal
according to claim 33, wherein said lens is one of a contact |ens, an
onl ay, and &resignlSoftwase from byhooue Soforase; bl diuagoni, Arizbad) b Je@rmindithdrer
conprising transmtting said aberration neasurenent to a custom|ens supply

platforminzaniiRe Facreaeablq thy agsbpridte BSrr&MRR ohs PITRES El,regisiézirin Waﬂ%‘iﬁ. ng said

| ens. 36. The nmethod according to claim 35, Wherein sai

custom | ens

produced via the |lens supply platfor m’liEBﬁﬁliflt antially identical at |east
in surface shape to the custom shaped i'n-sirtu |ens. 37. The nethod

according to clai 3@
conpri ses cornea
37 wherein said #&WE

b ﬁ?%(% i

\2 f ro(agt aberrati on neasurement
f¥Y38. The method according to claim
surenent is obtained froma device

that is |inked t&cHike Eergr Opne of-OPAMSBASKi t u | ens shaping device and a
custom | ens suppldgrpkedemt i 39.-0PA324B14Dd according to clai m 38, wherein
said lens is oneZsfnike Tom &ct | efHO3HH364T ay, and an inlay. 40. The net hod
according to cl aiZen8l Tednedei n s@i0G52788684n | ens supply platformis | ocated
substanti al |y remehekyTémon0:sai dooart3ski oner's facility. 41. The net hod
accordi ng to cl aizamie Téus ther @O04sHgag providing royalty information to
a receiving part yerfipdtd . f r omplobesseoki pr mance of at |east one of

Zemike Term 13:
Zernike Term 14:
Zemike Term 15:
Zernike Term 16:
Zermike Term 17:
Zernike Term 18:
Zernike Term 19:
Zernike Term 20:
Zernike Term 21:
Zernike Term 22:
Zernike Term 23:
Zernike Term 24:
Zernike Term 25:
Zernike Term 26:
Zermike Term 27:

0.00046893498
-0.0025860833
0.00083158948
0
0.00028702493
-0.0025791693
-0.0023277366
-0.00011755441

0
0
0
0
0

0.0029179957
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 III do not necessarily correspond to

those in Table II above or Table IV below). The custom contact lens was manufactured

with the same relevant parameters as the diagnostic lens listed in Table I. The lens was

placed on the patient’s eye and re-measured with the wavefront sensor, producing the set

of Zernike coefficients listed in Table IV.
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steps (c) through (e). 42. The method according to claim4l, conprising
automatically providing said royalty information. 25 WO 112/ 2200-4

PCT/ US( 11{,883430043- The nethod according to claim 33, furtheqi Gesmeising
transmtting at | east one of a patient history data and the éﬁerratlon
nmeasurenent to at |east one of an order processing platformand a billing
platform 44. The nethod according t oTABLEAYM3, wherein said billing
platformis adapted to directly debit a financial account of the patient
prior to providi Ag thé.gsatient with the customlens. 45. The nethod
according to clapgs 33powosrein the steps of fitting and neasuring further
conprise: providizgg aor@ggk on said trial lens that identifies a geonetric

center of a surfage ofpffe trial lens prior to customshaping the anterior
surface; and nea rln mavefront fromthe patient's eye along an axis
passi ng through e ge ric center of the lens. 46. The nethod according
.to claim45, fur r ising dilating the patient's pupil such that it
has a size to co é6 § ximately 75% or nore of an optical zone of the
trial lens. 47. Fhé ne according to claim 36, wherein said custom | ens

is produced by a?1+easQ0%%e of laser ablating, |athing, machining, and
cast-nol ding a sélfac€WP the lens. 48. The nethod according to claim 38,
wherein said cusZdi | @1d9supply platform conprises at | east one of a |lens
| aser abl ati on sydbem0.863 ens | athing system and a | ens cast-nol ding
system 49. The methodp.e@rording to claim45 further conprising custom
shapi ng the anterior sgpfsce of the lens in-situ along the neasured
wavefront axis. %5Qg A_gggsod for providing vision correction to a patient,

conprising: 26 719 0.062

720 -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 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-sifu 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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WO 112/2211(1.t PCT/U S(11 /2825 a) engaging the patient with a device
adapted to nmeasure a wavefront aberration of the patient's eye; b)

provi di ngwaxmabgut from sai d device, said output includingci/pényReisi on
about said wavefront aberration, said output further Fel n? IP a for)m
suitabl e or adaptable.for ipput to custom | ens supply atform c

transm tti ng*€a4 Y Vécetlﬁa%gg%%te‘g}‘(étﬂ@?e Igses, byt i pnpeieat dheglasesiglopatnd
supply platform d) nmaking said lens via said customlens supply pl gtfor m
and e) proviPiegIRKe ipthapatientshelr thet the atepier leumturface barsts ehstoenshap&d in-The

nmet hod according to claim50, further conprising providing a display of the
aberration miaslr@naspectiod tisiaechbpdihient)the abemafiar messuedindr aifosmdtibnatis eR6 May
make a subjective evaluation of the nmeasurenment. 52. A nethod for providing

vi si on corr eghiiitted fn fuiddld Pith.to & QNG IERGupHIB PEHIIHRDAPHLE HlcBdtom lens is
characteristic of the patient's eye wherein said neasurenent i ncludes at

| east one o a2tk | . ; | uat jng said
reasur oment Aard o e P oa%%.%ﬁg&é’fﬁfsg%ﬁ?%%f@ﬁﬂﬁg%%aﬁaﬁ?éﬁﬁﬁags at
| east a co [ prospective. vision correction as a function of a
prospect i vgp %i}é&g&%%{l%w&g%%@mf%mﬁg@%ﬁm ‘for&‘)&l'(iﬂn?f?% Bﬁergegﬁf:@l“ o
measurenment is nornaljzed_for correction of defocus and astigmatism .
The et hod GFaeEl ohigs ce Rhitediial leng ad opipes thevevefient shemeliemmeasitanants a
customlens, a surgical procedure or no treatnent. 27

along an eye axis passing through the geometric center of the lens as described above. 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 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 emb.odiments 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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WO 112/22011 PCT/US(11/28~25 55. The nethod of claim 54, further wherein a -
customlens treatnent is selected by the patient and said selection is

aut omat i C@PIM,Z ghput to a customlens supply platform 56. pFhf diphdres of

cl ai m 55 er conprising obtaining patient history data and pati ent
financial data, and automatically transmtting the financial data to an
order/billi ngalpuf@[hirgd and packaged, and shipped to the patient or the patient’s practitioner.

JACASL ALLA A LAR? A, AR A LA ALLAALCAA AL A LA AL AD& AHS. AL & A LA
& AL. Al . AL. Mitlicug h{tlﬁBEmbo&m(enQOf the invention engenders an evolving degree of automation,

| w mga\ W ca] cal] caU] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] caj

ca] ca] ca] cal; F@Ll%girﬁ&idéﬁlt& \Féﬁ e mcﬁismn of a pra t1t10 et here ga]m atio h] cal

Mips~218424 vqlg caJca] ca caJ cal] ca] cal]ca | ca ca
4b &”G CIHIVIfII h"
g#g]#(rzia#]#g?%ga IC%Q&W]S%?% &%}‘ ?%lﬁ?‘ca]? ]:&casj ga] cal ca] ca] cal] caU] cal ca]

R P TN 2 lﬁsﬂ‘%%f%rf@%?ﬁﬁlw} PR RLR AN AR serinelivg ca

] ca] ca] caV] ca] ca].ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca] cal.ca]calca]ca!0lallll
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cal LLLL" LSL*Jifidut Wb MNNGROEEsHRH3SBope of the invention.

TATQTaT&YrY' \ -\ >\ O ztoje [ V] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca] ca] ca]ca]caUlca] calcalUcalcal O\]R]*"X*" ¢c_
amaabvbb( c{cc) ddddddf gf f
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quu#vOvUWvcevl vzupkf a[ V] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca! | v&w7/wwwbxxx1lyyyyy3zzz<{{
{{{1f1ilpl|HJ wgl gb\ Vkf a[ V] ] cal] ca] ca] ca] caV] ca] ca] caV] caV] ca] ca] cal] cal] ca
] ca] ca] ca] ca] ca] ca] caV] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca]ca

'waSYj t E\ *i & PQ | wgl gb] X]]] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]ca -
] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca!'t3< \z[an}VK{vpkfa\W
] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] cal] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca

] ca] ca] ca] ca] ca] ca] ca] ca] ca! B] &J_| _#; '
| wr mhc”Y] ]] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] -
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! ?0t

bOS$[ zupj e’ [ V] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] c™a] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] c*a] ca] caU] ca] ca] ca] ca] ca] ca] ca] ca] ca! YWwgwli "ha"B={vql fa\W ] ca] ca] ca] c*
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca] ca
] ca] ca] ca] ca] ca! P#>| Ydj | (81| vqgl gb] X]]] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] -

ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca! P#>| Ydj | (81 |

| vql gb] X]]]ca] ca] ca] ca] ca] calU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]]ca] cawN }"?&10%& ()-10%& () -, 10%& ()-10%
& ()-t! " 110% C C& ()-m!10%b& ()-m}~{~ @10%& () -,

10%& ()-10%& ()-!, S"10%&' () -

, S"109%& () -, S"10%& ()-{#vvdE, % 10%& ()-,# ' 10%& ()-,!10%& ()-, 10%& () -
,f 10%& ()-FL10%& ()-v edE, 2GL0%& () - @FL0%& () -, .

10%& ()-f,10%& ()-,9*: 10%& ()-, ( 10%& ()-e (9

bCS! 109x& ()-3" 10%& ()-&10%& ()- 10b 10b 10b@ 7S 10%& ()-,5@ 10%& () -
A

19



MIEbC! 10%<& () - 10%& ()- @ 10%& ()-38z10%& ()-3@!10%& ()- @

109%<& () - 3dmop~xnbCL10%@& ()- 10< 10< 10<,!10%& ()- *910%& () - 3F(
109%& () - WOLO9804() - ~21dEMDCSt 10%B& () -9 10%@& () -f  pcr/user2s42s
S109%@& ()-fs! 10%a& ()-, 10%@& ()- 3" LL0O%@E' () - 184dENbCS! * ! 109%@& () - f z10%@& ()
“fyz 10%@ (&f 10%@& () - f 3Z10%@& () -

fsl 100 () -WMosBRLCr . 10%@ ()-fy, 10%@& ()-fL*- 10%& ()-

f 3( 10%@& () - S&10%@ () - SEM 10%@ () - 44xnbCLO%& () - 10@ 10@ 10@ 7

10%@& () - 5! 10%@8: () - A Biellw@s: ipvilOe0nigsh Cheretion Fob Gatia YO sing: 10908 () -
10%0& ()-110%0& ()- ! 10%0& ()-1"910%0& ()-& C E! F! G H dYNC 100 100

100s9t 10%0&' () - 7! 10%0&) () - engaging the patient in a practitioner's facilitgf;

9* 1 10908’ () - (10%08' ()-9% ! 109%& ()-H VIf!1"h""dEYNC @! 10%@&’ () - @

é g g@iﬂo (()/ ()@@(’ )10"8/@' () - RN dokaining ARGty 3 WA Ebt-abe SRR o
0G0 E a0 (0 10 s e
: () - "()-= L B () -
loves ()- @O ()- G L0W (). “atge L (AEINC SIONR (10
(e(f(g(h(t(((<+bC@! 10%0& ()- , 109%0& (?-"LlO%D&' ()-&10%0& ()- 10@
supply platform in a form suitable for input to said supply platform;

e) producing a customized lelis via the supply platform according to
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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one of an anterior surface, a posterior 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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information to a receiving party in response to at least one of the steps (a) through
(.
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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23.  The method according to claim 22, wherein said right is exclusive.
24,  The method according to claim 22, wherein said right is non-exclusive.
25.  The method according to claim 22, wherein said another person is said

practitioner.

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

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 with said display such that said patient may
make a subjective evaluation of the wavefront aberration measurement.

28.  The method according to claim 26, further comprising transmitting said
wavefront measurement to a lens supply platform in a form readable by said lens
supply platform for producing a custom lens.

29.  The method according to claim 28, wherein said platform comprises at
least one of a lens laser ablation system, a lens lathing system, a lens cast-

molding system, and a lens machining system.
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b) fitting the patient with a trial contact lens having a non-customized
anterior surface shape;

c) providing a mark on said trial lens that identifies a geometric
center of a surface of the trial lens;

d) obtaining a wavefront aberration measurement from the patient’s

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

d) transmitting said aberration measurement to a custom contact lens
supply 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.
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aberration measurement to a custom lens supply platform in a form readable by
said lens supply platform for producing said lens.

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

custom-shaped in-situ lens.

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

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

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

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

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

42. The method according to claim 41, comprising automatically providing
said royalty information.
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adapted to directly debit a financial account of the patient prior to providing the
patient with the custom lens.
45.  The method according to claim 33 wherein the steps of fitting and
measuring further comprise:
providing a mark on said trial lens that identifies a geometric center of a
surface of the trial lens prior to custom shaping the anterior surface; and
measuring the wavefront from the patient’s eye along an axis passing
through the geometric center of the lens.
46. The method according to claim 45, further comprising dilating the
patient's pupil such that it has a size to cover approximately 75% or more of an
optical zone of the trial lens.
47.  The method according to claim 36, wherein said custom lens is produced
by at least one of laser ablating, lathing, machining, and cast-molding a surface of
the lens.
48.  The method according to claim 38, wherein said custom lens supply
platform comprises at least one of a lens laser ablation system, a lens lathing
system, and a lens cast-molding system.
49. The method according to claim 45 further comprising custom shaping the
anterior surface of the lens in-situ along the measured wavefront axis.

50. A method for providing vision correction to a patient, comprising:
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100 100L910%% () - b)  providing an output from said device, said output including

information about said wavefront aberration, said output
further being in a form suitable or adaptable for input to a
custom lens supply platform;

c) transmitting said data to at least one of a practitioner and

said lens supply platform;

d) making said lens via said custom lens supply platform; and
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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