FREE FORM CUSTOM LENS DESI GN MANUFACTURI NG SYSTEM AND BUSI NESS METHOD
BACKGROUND OF THE I NVENTION 1. Field of the Invention The present
invention relates to the field of vision correction and, nore
particularly, to methods and systens for providing custom zed vision
correction, and business nethods associated with providing such
correction. The nmethods and systens enploy a free form custom
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A large portion of the population is ametropic; i.e., their vision is less than optimum due at least
in part to refractive abnormalities of the eye. For over 100 years, practitioners ranging from lens
fitters to surgeons have engaged in the business of providing vision correction to the ametropic
population, as technology permitted, through spectacles, contact lenses, intra-ocular lenses

(IOLs), inlays and onlays.

Many visual defects, also commonly known as aberrations, may arise from refractive
abnormalities that have an adverse impact on imaging properties of an eye. Multiple orders of
aberrations that may affect vision can be described using a variety of mathematical models, an
example of which are Zerike coefficients. In the recommended Zernicke formulation, each
Zemike coefficient gives the root-mean-square (RMS) wavefront error (in microns) contributed
by the particular Zernike mode and the overall RMS error is given by the square root of the sum
of the squares of the individual coefficients. A set of Zernike coefficients thus gives detailed
information on the relative and absolute importance of the different aberrational defects of any
particular eye for the specified conditions of measurement. In the Zernike description, first-order

polynomials describe wavefront tilt (i.e., prismatic effects) and have no effect on image quality.



Second- order polynom als describe the sphero-cylindrical errors of
focus which can normally be negated by optical corrections, such as
spect acl es or contact |enses. The third-order nodes include verti cal
and horizontal primary coma, and the fourth-order primary spherical
aberration. Wile spectacles, contact |enses, and the like generally
hel p peopl e see better, they do not and cannot correct all refractive
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practitioner’s facility; obtaining a wavefront aberration measurement of an eye of the patient;
providing the wavefront aberration measurement to a custom lens supply platform in a form
suitable for input to the custom lens supply platform; producing a customized lens via the custom
lens supply platform according to data associated with the wavefront aberration measurement;
and providing the custom lens to the patient or the practitioner. U.S. Patent No. 6,499,843
discloses that the custom lens supply platform provides for manufacturing the appropriate
custom lens preferably, but not necessarily, at a location remote from the practitioner's facility by
the then known manufacturing methods, including, for example, a lens laser ablation system, a

lens lathing system, and a lens cast-molding system.

Laser ablation works by directing the output of a high-power laser, by computer, at the material

to be cut. The material then either melts, burns, vaporizes away, or is blown away by a jet of gas.



Lenses derived from|laser ablation are limted in that an increase in
the cuts that have to be nmade to obtain a desired shape results in a
decrease in the optical quality of the lens. In direct |athing, the
back curve and the front surface of a |l ens button are nmachi ned.
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| NVENTI @xough the substrate to polymerize a portion of the liquid lens formulation; and forming the lens,
wherein the lens has a first surface portion along the optical quality area and a second surface

portion that is free-formed.

All patent publications and references cited in this disclosure are incorporated by reference in

their entirety herein.

Methods and systems that provide customized vision correction are desired. Preferably, such
methods and systems allow patients to identify one or more contact lens products that provide
more tailored vision correction than currently available contact lens products. Such methods and
systems should be simple to understand and use, yet provide for patient preference and/or needs
matching. The methods and systems of the present invention are particularly well suited to assist
the selection of contact lens products particularly suited to provide a given patient optimum

vision correction.



Met hods and systens that addresses the issues and concerns identified
above are set forth by the present invention. The term "vision
correction” as used in the description of the invention refers both
to a measured i nprovenent in vision over that provided by
conventional refractive correction and to the subjective eval uation
of "seeing better" by the patient. The term "practitioner” or "eye
care practitioner” as used herein refers appropriately to anyone

qual i fi f L di spense vision correction devices
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P practitioner” as used herein refers appropriately to anyone qualified to fit, prescribe, or dispense
vision correction devices such as spectacles, contact lenses and the like, or medically attend to a

patient particularly with respect to the patient'’s eyes.

In accordance with an embodiment of the invention, a method for providing vision correction to
a patient is disclosed. The method comprises:

a) obtaining at least one bare eye data measurement of the patient;

b) providing the at least one bare eye data measurement to a free form custom lens
manufacturing system;

¢) producing a customized lens using the free form custom lens manufacturing system;
and

d) providing the custom lens to the patient.

In accordance with another embodiment, a method for providing vision correction to a patient is
disclosed. The method comprises:

a) obtaining at least one habitual lens data measurement of the patient;

b) providing the at least one habitual lens data measurement to a free form custom lens
manufacturing system;

c) producing a customized lens using the free form custom lens manufacturing system;
and

d) providing the custom lens to the patient.



a) obtaining at |east one habitual |ens data neasurenent of the
patient; b) providing the at | east one habitual |ens data
measurenment to a free formcustom | ens manufacturing system C)
produci ng a custom zed |l ens using the free formcustom | ens
manuf act uri ng system and d) providing the customlens to the
patient. |In accordance with yet another enbodi nent, a nethod for
providing vision correction to a patient is disclosed The nmet hod
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b) providing the at least one fitting lens data measurement to a free form custom lens
manufacturing system;

c¢) producing a customized lens using the free form custom lens manufacturing system;
and

d} providing the custom lens to the patient.

In the instant embodiments, the custom lens may be a contact lens, an inlay, an onlay, or an IOL.
In these and the embodiments to follow, the free form custom lens manufacturing system may
provide for manufacture of the appropriate custom lens at a remote manufacturing facility, on-
site at a retail store, at a kiosk, in a vehicle equipped with appropriate equipment, at an eye care

practitioners’ office, etc.

Moreover, in these and the embodiments te follow, the bare eye data measurement, the habitual
lens data measurement and the fitting lens data measurement may each be obtained by suitabie
means known to those skilled in the art for obtaining bare eye data measurements, habitual lens
data measurements and/or fitting lens data measurements. In an aspect of these embodiments,
the bare eye data measurements, the habitual lens data measurements and/or the fitting lens data
measurements are obtained from the patient in the practitioner's facility; the bare eye data
measurements, the habitual lens data measurements and/or the fitting lens data measurements are
transmitted to a free form custom lens manufacturing system; and a custom lens is manufactured
by the free form custom lens manufacturing system. 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

using conventional means.

Another embodiment of the invention provides a method for vision correction including
engaging the patient in a practitioner's facility; obtaining a bare eye data measurement and/or a

habitual lens data measurement and/or a fitting lens data measurement of the patient’s eye; and



c) producing a custom zed |lens using the free formcustom | ens

manuf acturi ng system and d) providing the customlens to the
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cable, etc.) or wireless services. A preferable interface would be Internet based.



In anot her rel ated enbodi nent, a nethod for providing vision
correction to a patient involves neasuring an ocul ar characteristic
of the patient's eye, either by a practitioner in the practitioner's
facility or renotely without practitioner intervention. The

measur enent i ncludes topography data and/or wavefront aberration
data. This nmeasured data is evaluated and the eval uati on produces an
option matri x that conpares, anong other things, prospective vision
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automatically upon selection. It will be appreciated by those skilled
in the art that any data transm ssion referred to above could be in
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providing. a customlens to a patient according to an enbodi nment of
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Figure 1B is a continuation of Figure 1A;

Figure 2 is a block diagram showing a system and method for providing a custom lens to a
patient according to an embodiment of the invention, wherein a lens on eye simulation is

employed to assist with product choice confirmation;
Figure 3 is a block diagram showing a system and method for providing a custom lens to a
patient according to an embodiment of the invention, wherein a trial lens fit is employed to assist

with product choice confirmation;

Figure 4 is a block diagram showing a system and method for providing a custom lens to a

patient according to an embodiment of the invention, wherein a lens is manufactured;
Figure 5 is a representative display of a simulation of vision correction for a given patient;

Figure 6 is a block diagram showing a system and method for providing a custom lens to a

patient according to an embodiment of the invention;



Figure 2 is a block diagram showi ng a system and net hod for providing
a customlens to a patient according to an enbodi nent of the

i nvention, wherein a lens on eye sinmulation is enployed to assi st

wi th product choice confirmation; Figure 3 is a block diagram show ng
a system and nethod for providing a customlens to a patient
according to an enbodi nent of the invention, wherein a trial lens fit
is enployed to assist with product choice confirmation; Figure 4 is a
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As used herein, “bare eye data” means the data and information taken of a patient’s eye when the
patient is not using any vision correction devices. A series of exams can be performed to collect
bare eye data, including, e.g., a physiology exam, a topographical exam, a wavefront exam, and a

refraction exam.

As used herein, “custom product” means a product having one or more parameters that are not

ordinarily available in products employing standard settings.

As used herein, "DMD" or “digital micromirror device” means a bistable spatial light modulator
consisting of an array of movable micromirrors functionally mounted over a CMOS SRAM.
Each mirror is independently controlled by loading data into the memory cell below the mirror to
steer reflected light, spatially mapping a pixel of video data to a pixel on a display. The data
electrostatically controls the mirror's tilt angle in a binary fashion, where the mirror states are
either +X degrees (on) or -X degrees (off). For current devices, X can be either 10 degrees or 12
degrees (nominal). Light reflected by the on mirrors then is passed through a projection lens and
onto a screen. Light is reflected off to create a dark field, and defines the black-level floor for the
image. Images are created by gray-scale modulation between on and off levels at a rate fast

enough to be integrated by the observer.



DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS DEFI NI TI ONS As used
herein, "bare eye data" neans the data and information taken of a
patient's eye when the patient is not using any vision correction
devices. A series of exanms can be performed to collect bare eye data,
including, e.g., a physiology exam a topographi cal exam a wavefront
exam and a refraction exam As used herein, "custom product” neans a
product having one or nore paraneters that are not ordinarily

avai l abl g in rodu1 LoVvin her

"o “orRedif R i SR g a SRR BisbeRidots G eR et e iRy
nodul at ahe @ansi signhB9f afy yftcdco@poreht, st akfer daxapie/d Iighomlrd‘elmnﬁltemabll y
nount ed ove ach rror is independently controlled by
| oadi ng eHﬁ‘fré’fWH’tg aﬁénﬁlf%ﬁrsﬁn‘??é’ POrRT SeRYFRoS 1P t o st eer refl ected
light, spatially ITappI ng a pixel of video data to a pi er on a

di spl ay., The data ctrostatl cally controls the mirror's tilt angle

in a birfirdyed Lo %@Féh‘t"h anefy ?6?11‘396% f dimeybasediipgaptiopyd @igrogrshat

(on) or me¥ HRREE8 SorftR flatwatﬁﬁirof%ﬁfréx@ﬂﬁa@ﬁsﬂ)@@é‘nab%a(l@da td6e Bbhidgd. BMD
degrees or 12 degrees (nom nal). ght reflected by the on mrrors

t hen |sSH&SSQ%‘HS%‘FNW&PP%tW&?%@IVGHW@ﬁ%lafé)h‘éflﬁﬁﬁ‘%ﬁr sgesedend- Light is
reflected off to create a dark field, and defines the bl ack-Ievel
floor for the image. | mages are cr eat ed by gray-scal e nodul ati on

bet ween Asrisederain.f fifeajad markst’ arg npagkseenipdested dpraefgieneer isempagisey rEidecipl by
t he Obs%a\‘l?srenablé‘ﬁlelda%ﬁimgﬁfoﬂ'o@orlélng\@nSrg(ah&{ ';: dRfhvarfd Iﬁ(g}gﬁl'él?cl [f Q'ié?l% ocol

for a spatial [ight nodulator and al 'S0 e control signals any
system cﬂﬂﬁﬂ@mmdmgsvgmhctd@lsesrwh @duanbmerks aan! begfhmndso@}%e?ubhshﬁd Application
wheel ei}he @{)125‘9/‘?9‘3“ may include a series of conmand sequences in
time. As usec} erein, "DVD start show' neans a collection of tine
based instructional data points that nay be used to control

activat IA% sé)(f hepglﬁ n‘ﬁ{h?cia(?ﬂ%ffllte%etags aefgﬁsbthgt 3 t%ll%g§ne or nFoEi:e Fe?i%eur‘és%tt gs%ist DVD
start shows may contal n data assocl a t arly or

i rregul asnlhy:leepammg ogmhtaltionAs)tanige,cbeMemen,mpd h‘fowelnentaf thedemk SA felngalived kens

enpl oyed afP/Oontlc:ll(ralf u01aCe rf() on t?le egrl {1)19%31130 lens A< 2 fert]uargs attahet
determ na 1 on o ori en |on ot a cen |on men of a

| ens. Ddttatthlsle o@igally tfcﬁr@xﬂﬂpﬂte@ﬂionlr@ﬂﬂ@&smrtaheﬂs Ivdthﬁio&:hed’iﬁltﬂe&:dgcan be
found in U S. Published Application No. 20110025979.
As used herein, “fitting lens” means a standard, preferably stabilized contact lens that is designed
to aid a manufacturer in designing a custom lens. The fitting lens may have stability and
measuring peints incorporated in the lens to assist with measuring the rotational position of the

lens and the decentration of the eye in relation to the patients eye.

As used herein, “fitting lens data™ means the data and information taken of a patient’s eye when
the patient is using a fitting lens vision correction device. A series of exams can be performed to
collect fitting lens data, including, e.g., a physiology exam, a topographical exam, a wavefront

exam, and a refraction exam.

As used herein, "fixing radiation" means actinic radiation sufficient to one or more of:

polymerize and crosslink essentially all fluent lens reactive media.



As used herein, "fiducialized |Iens" neans a |l ens that contains one or
nore features that assist with determning orientation, rotation,
centration, and novenent of the lens. A fiducialized | ens may contain
fiducial marks on the lens. It may also be a lens with edge features
that are detectable optically, for exanple, a non round lens, or a

|l ens with notches in the edge. As used herein, "fitting | ens" neans a
standard, preferably stabilized contact lens that is designed to aid
a manuf a i | ave
ot abi |1 09 Segertl A2 AR Al GHRCIR A ned W trispllr a5 1B

Wit h neasunumagndtlheotmhapad rgpadingtogicestowldf the lens and the
decentratlon of the eye in relation to the patients eye. As used
herein, "fitting | ens data" means the data and information taken of a
pat i ent ' As wydhesbiesfhhbieapleni emtans sleoswog ba thid gatienign laeesilay bgsion g., daily.
correction device. A series of exans can be perfornmed to coll ect
fitting lens data, including, e.g., a physiology exam a

t opogr aphd wad h&wia rhagituabiesd datitmeanaie dan andinfoahatbatthlen ofx paticntdseyes ed
herein, "fixing radiation” nmeans actinic radiation sufficient to one
or rror & i BEGHIGRLRS Bine o) LBt isien SUtisfivt Ry 4 e &R @he
react i VeychBfhad-to cifectBbfudl @het4ta, indlidaes, £.9r, BPhyRASS «bihf 0 Bodrdphical &am,
fonned by cr SS|InkI of a.lens reactive mxture and is not shaped
accor di ig"?'g Qﬁ€é§Pﬂwanefﬁ§mU?@ﬂ herein, "habitual |ens" nmeans a

| ens worn by the patient on a regular ba5|s e.g., daily. As used
herein, "habitual |ens data" neans the data and information taken of
a pati erfs uedherewh dardwaee-iased” angans temctiog oyepelinformation spataipeds |f%’ﬁm1afed

correctifQp dgﬁs)é&&iecntl&lﬁ %ﬁ'r@ﬁ-efé@trﬁ@@ﬁcﬁﬁﬁb R@alﬁeﬂflﬁ(fv‘aﬁckah 0GRl BE, a flow
habi tual |ens data, including, e.g., siol ogy exam a

t opogr aphiE ar maixis shart), erlyadmis fitc. ,@;@ammaﬁ 5, plidep.alrpmp Rt g diks, moved into a

particular arrangement or place so as to produce one or more instructions or selections for the

user).

As used herein, "fluent lens reactive media® means a reactive mixture that is flowable in either
its native form, reacted form, or partially reacted form and is formed upon further processing into

a part of an ophthalmic lens.

As used herein, “mechanical choices” means those choices that are visible or tangible.
Mechanical choices may include base curve, diameter, center thickness, and stabilization

profiles.

As used herein, “metrology” includes both theoretical and practical aspects of measurement and
“metrology equipment” includes equipment capable of measuring optical and material

characteristics of materials.

As used herein, “optical choices” means those choices most beneficial to improving a patient’s

vision. Optical choices may include low order optical aberration correction (e.g., 2nd order, 3rd
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As used herein, "hardware-based” neans interaction to reach

i nformati on contai ned, formulated, and delivered entirely via

non-el ectric or electronic neans. Hardware can be static (i.e., a
flow chart or matrix chart), or dynamc (i.e., one or nore dials,
slides, drunms, or the like, noved into a particular arrangenent or

pl ace so as to produce one or nore instructions or selections for the
user). As used herein "fluent |lens reactive nedia" neans a reactive
m xt ure that in eithe |ts native fo ed for or
par t 1 a1 (9594Ph st TP B i o€ op B Rt ule By AR BEE gt PR e
part of castorapiit kethiph erdeespsical Aertssiaticdietion(e.g', GBchde] ThRbrdefoi ces”
nmeans those choices that are visible or tangible. Mchanical choices
may i nclAsdsedhesan.cighysiologyicxamt means @ axast thatabekresshe phypigal eppgaranieefithon

profil egye AmnNRRYy Qﬂn‘?ingludes”ﬁ}trﬂlo(?g Mhited {3CA %lg@c%nﬁ%slp(eté] %9150%&1'%@%5'[ and

practical aspects of nmeasurénent and "netrol ogy equi pitent
equi prewphtbapaliopy.optipeasuednytes phigiml tednilues tied. aktimharxacteari st i cs

of mat er| hal afb%Pg%ﬁﬁlpl rdﬁht‘fhn tes(?g%)‘fo%%%) &Il S& R etgg%gl&k}n{@% lcce?so'a?e%?

nost ben Vi ng S VI Sl oh ol Cés

i ncl ude prainctiomdent tooghe¢kctal dlalwq: s)aﬂrom (e.gr Beumep tﬂs(),eahgclqnngnde}@mfecmonﬁr d
or der), 9uston1|om/to m d order optical aberration correction (e.g.
4th ordér; 5th order), and custommd to high order optica

aberratlon correction (e.g., 6th order, 7th order).

As used herein, “refraction exam” means an exam wherein a patient’s vision is refracted using a
device that contains hundreds of combinations of lenses to determine any possible refractive
error such as nearsightedness, farsightedness, astigmatism, or presbyopia. An over-refraction

exam is where a similar exam is taken but with the patient wearing a contact lens.

As used herein, "software-based" means interaction to reach information contained, formulated,
and delivered with devices in which one or more are electric or electronic in construction and
require software code for operation. The software can be locally installed into one or more

devices or remotely located.

As used herein, "store-based" means an interaction between the patient and information utilizing
devices or information source elements occurring at the point of purchase (e.g., practitioner’s

office, pharmacy, retail store, on-line, kiosk, mobile van, etc.).

As used herein, “topographical exam” means an exam that looks at the surface features of an eye.
Topographical exam includes, but is not limited to, curvature of a cornea and surface of a retina,
which may help in determining certain characteristics such as: base curve measurement of a
patient’s eye, limbal measurements, pupil size, line of sight measurement, pupil center

measurement, geometric center measurement, etc.
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As used herein, "physiology exanmi neans an examthat observes the
physi cal appearance of the eye. Physiol ogy examincludes, but is not
limted to, a glaucoma test (e.g., tononetry test, ophthal noscopy,
optic nerve conputer imaging techniques, etc.), a retinal exam(e.g.,
opht hahnoscopy, papillary dilation test, optomap retinal exam etc.),
checking for ulcers, a tear production test to check for dry eye
syndrome (e.g., Schirmer test), checking for eye infections, etc. As
used her re ' i ' .
U2 M) o LB AL XA IRRIP R G ATIEELR, AL 3R s i
conbi nataneps Afwakeinse sxemn w\dheﬂlenaylha@elémep osthiablaberrapfeteaciréaes ap ppiagal
such as nearsi hted ES] ht e nes IS opi a.
An over - fé'?artla%?‘f exa'r§'1‘°’|Ome eg:efle tfcafifsne%(e M Sa[%rgl ent'ﬁgu?p%%Mt h the
pati ent a\b&@eftioﬂgoﬁlﬂ@ﬂbmﬁ a|pﬂﬂﬁlt’§\3yd.{9%d lchzemelemmedmmﬁdrdwmglbcadadZemﬂza,ns

interaction.to.reac |nformat ted,. and, delivered
Wt doiRESTRAOTRRT OFBRE o hPimgis obPE s o BB

const r UGichr@igh@thikss, Ebiititedrmes ﬁmﬂfsﬁgrﬁaﬁﬂm Bxamplesoiiigtosrder Dptdcad alfcdmarse
can be locally instal ‘LI i.nt.o e Qr nore devices or renotely

| ocat ed.inAudefopg. P aHC SPhQ’EIQ?rl 2H4L¥Y" neans an interaction between
the patient and i nformatl on utilizing devices or information source
el enents occurring at the point of purchase (e.g., practitioner's

of fi ce, Ashaedtenin, r“wtlabzise@t weas apnntbiacteon betwesk,a praditioperaad/or etpetignt apd

used her.ej Q X n 0

surface 1?t:gfa al}lrogg&s an eye m}%opogr apﬁl %al?eqegéz;%qﬁ]ezﬁlt 32 ﬁl%ge@hla%&ﬁsgmn
l'i mi t ed Hetyeen two pdintseinofhieh thmrqoemecamdusunfmﬁh@ﬂntanetetqmqnly\kﬂfmdnays
help in gde rtain characteristics S Y

measur eﬁﬂ%t‘ﬁ?{m Q"E‘?QY‘/CE’ f’vﬁ%re R BT, YRR 8 errlgtnfs at %%pl RS L Eomts e
of si ghtprzmaasw an®ot theppiaﬁedt lcﬂ:enaﬁ @bmlmmshtr £8Brd or acet lldcetlfme(m'eehome or
measuregﬁgt A%D C{j Fertel n, "wavefront exan’ neans an exam

t hat C%fp"rtsﬁ%‘% }faﬁ% eSO ght travels in an eye. A wavefront
exam which may be perforned with an aberroneter, creates an opti cal
aberration map, which is sonetines called an "opti cal fingerprint",
and i dertrdrf‘ainelﬁfo@:ﬁhti(ﬁlaﬂega&tbmg mgiati@n Snayr bechised 0 tisixn shegfatient patheertcctoreyea

(e.g., low order, h order, Zemk r funtlons
or descrPegriess wp 0} ﬁﬁglrogsofgtkg B P PO Pk 55, iy G poBety
i ncl ude iA@@ERSihg At@d ARS Brefddbal Fhtpatdsif asd oandlclagbiegivadsi oprabranpd eih of
hi gh order optical abperrations include coma, trefoil, and spheri cal

aber r at i 3BROPHe GRS 585 Befuct weh- based” neans an interaction between
a practitioner and/or a patient and information based on
comuni cation, either in near real time or by delayed transm ssion,

bet ween gpagfiediyNEStain fledsh bEMfdrbBorCropdreiag iRpats@ Sah Be @@a&o asiaﬁt the patient
Internet, commonly referred to as the rld-wd

b |'
practi t Bk SelaﬂﬁH?lef spufpst feah products, fhap fear %Palflﬂaarﬁvo%’qu@d terﬁ%‘SfY the patient's

practitiRpfrand ?Pe/fé}éncteb €hB @ctiRBS addaGatas oPRE BiveRARA BL idreideQhadRbptance of

non-store | ocation .e., home or office) for such a web-based
i nt er actstehproducts by pat1ents compared to self-selection without use of such methods and systems.

In accordance with the invention, a free form custom lens manufacturing system where a custom
lens based upon the bare eye data, habitual lens data and/or fitting lens data can be made and
packaged for delivery to the practitioner or the patient is provided. According to an
embodiment, diagnostic equipment is designed to automatically output the appropriate

information in suitable form for the free form custom lens manufacturing system. The patient
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Certain information regarding a patient nay be used to assist the
patient in the selection of a contact |ens product. The nethod of the
present invention centers on the ability to properly identify the
needs and preferences of a patient and to match t hese needs and
preferences with an appropriate contact |ens product. Specifically,
certain pieces of information regarding the patient can be used to
assi st the patient in the seIection of contact | ens products that

i s/are Rata 1é ‘E’H %q%pct 8 it a&atas Ehx ca E o B aEi Itoe(prt atSa Qesneé B roﬁle
pr ef erences. SORNE' Syst ens B R TRV AE B A YTAR e 8ase

t he acc chbarfoxmaobn sandie tpnoitied gia khe Iptamleehct\seveo Apasupporting transmission mode

| f-sel t hout f t I d
W th ¢ hd ITUBRE SR I S8 Par FEPBPete TR Bt FOyie Sy G a2
where a cempmtemﬁaﬂmlrétas devittp afephbie, frane otyemokik anagmwbletthlaa Imaly @8 fiscddbia

and/ or f|tt|n | ens can be n ackaged r delivery to the
oy act| ¢ BAGRITRST e MAtEEs s B sUcaadre RECOparAg IS o rant |

di agnosidesigdiIVIBREripterdd s GRatko ke ?M’E:é)ﬁ&ﬁd gradtiti¥n@Ulopfide o Renotely.
appropriate information in suitable formfor the free form custom

| ens manufacturing system The patient data is such that it can be
conver t gl i8¢ Hrdhfoh Mk nfadifaOBrintSS et Gs KAERY 8qapitass ﬁﬁ@uée%ﬂ Appropriate
profile. The information can be transmitted via the |Internet

however CuseR) lengpAeiording)y.rr AHE W COBReHeNTIRISIRRUNIRY. A FIHPEINGN, GRAEUsIfC an

be usedjofQfn SXRAR R.spidie juah@y BBLIsRM ©ARs RS hARS nentéseﬁtawe Bdiied for
computer, nail, wreless device, teIephone or any ot her dP

i magi naliedatiensso frelp bpasadswer anxtegdadperipdefs e §ho}¢nseﬁ/afmlbpra£erabhebe‘c an
take pl agg.add ik BeuRbAetd ﬁlhlﬁféﬁfor %e%fdtflén? TR pab &R LA] then ﬁeed%ﬁvéiiéﬁdogﬁb and
DVD scrlpt Creation can also take place at the practltloner s office
or renopafiept orfiyectifipeas af appmpciast om I ens manufacturing systemis

sui tably equi pped to produce an appropriate customlens. Accordingly,
a customcontact lens, a custominlay, a customonlay, or a custom

| OL can Iben swmeke of the spbadimhid, Gopsitcntiy slofvnceshormtine peede, ofh:g theimptoaed
| enses, [ t S e

ext en de arﬁgoércgg 8% ?9#1%9%&:({ %Loneto? m%?cé gt%fnl I§1%esaz}ss %B%r%d E} 1% v131 aéoe Qtlon
custonlzmﬂmnmnmﬁbdwmhwékm$atlent The package can then be dellvered
to the patient or practitioner as appropriate. In an aspect of the
enbodi nent, the patient is shown, to the extent possible, what their
inprovedhm@s&a@mmﬂuhﬁnhﬁumsmpmomgd@dﬁhmtmﬂﬁumﬂwmmha.pﬂﬁhﬂhﬁﬁ@@ses as
conpared to.no vi.sion corr ctlon and/.or gurre | ab) e | enses.
o Bk it PR g e ST B St A B bRk Shar o

per sonamakitfifiog yne @maeé BithiRa for fafus wsaty lleddid TWhaEBN Bag@isti€ihformation

informati on nmay be useful for nstructin tai ni.n one or nore
dat abas SR 5 7R e ssrgce ey thej .‘ﬁl*f' W\?fygtq%#] o8 A Gy Tipfion storage

i nf or makérodt, 4 RnS@Rien itéfichtnt Bl@ERantfct@iipahitR. Pk diinadat
|IIustrat|ver i ncludes an information storage server, a_lens design

i nt er f a8@MuAFRring informatipasseatognd Freeiven Bra aistom lprsplatfpma Gestom lens

manuf ac iifbinidon RRSSIBIERDIAtfons 8 protitte d0orh B5kh YRR Hrediubl Fr@B JaBBR
platform Custom | ens information is used by lens platformto produce

cust om PAkkaaebe shinpsd by Beprticat 4 §eme,Her gyampler e erctitigneneeibeg fopBing o
the patLghb cﬁlwé?’? PBthe pRen M RInSculRf chhRefhiicPh AL b:Itfthn@i'il e nRhfdr&e for
fitting and/or delivery to the patient. Certain ocular

char act erqfeﬂhlbyawﬁrwt@ep@ttm@n# posisibly, becoma@mné@revmfefcepabplw wavef r ont

aber rat h%%u%ﬁ%nﬁ%ggy%gt ined. dt%’#ﬁlﬂ&&dn a}b‘%% BWeb et ﬁaﬁ%ﬁ%rﬂmﬂ%éx 50 to

measurements Wil e eva at’i on nay or m of
an opt i epeakwhetein iglorhaion gbak pwhmcevmvmlmﬁ orrreatidromd aboamopg odpeiingy,ean

gl not PRk B REOT o SR RS b B BT HE AR AL
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option can then be selected by the patient and/or the practitioner,
and upon sel ection, the appropriate information such as wavefront
aberration data, for exanple, can be automatically sent to the
appropriate platform(in the illustrated case, a free form custom

| ens manufacturing system for processing. The |l ens may be formed in
accordance with the nethod disclosed in U S. Patent No. 7,905,594. In
accordance with this nethod, patient's |lens paraneters are input into
a COWUto%fiox% %Jﬁqffe Q& BE 1 at{eﬁﬁan%p B (Hctiﬁé;neﬂtanﬁﬁpot?lrsgﬁgt%?l(,){he
execut es an éPgorlthnlc cal culation to correlate the |ens par anet ers
to a | engproprifteinferodtioesich as WhRrguirabgrrativn detd, fonexamplepeandreniomsti¢adly
comuni cat.ed .t : -SSi f Iy .
o ati otk Spapd pbdfi B AR et AREEVES' Ao R b Blfioring,
react i onystem farmpeodessingol ynmeri zed to formthe lens. I n another

enbodi mrent of the invention for providing vision correction to a
patient, the patient situates hinself in a practitioner's office. At
t he of f iThe lena ntdly &g fiosicd i dcedrdarics witk tleah@hodadictidsed indd St ntdnhNoe}e05,5Pde
di agnostic lens will be of simlar design to that which w]l

vent ualth e ERpsecth e o b et aRr bt RSO Ampuiet oot

e _nbﬁd | MpidceR6H (ﬂﬁd?ﬁoﬂ'lg)ufe]?oﬂd]l&:_r 'pfvlwas@ﬂ e(i&;uteg apalgofihinid@ycubifiga geconelatahd
with a diagnostic platformincludi are eye data neasurin .
devi ce, qwstpﬁ’@l}’tetef 1P taﬁ%ﬂs t‘b'gn%%ff’ ‘{CF‘g ﬁgﬁ“ﬁrﬂ“@? 8308 e RAfpgtetqrys P%@@P@aats%
a st and+ah oneDphabhas BntrblReradavibsieh yRLlikc RAiabnioRpesive kfktire] adam or
dat acom capability to accept input and transmt outgA regar di ng

. L ut
pat i ent PaEicg of Bregamspt Higrrepctipn mixtyrg ispolvamerizegoiformuthe Labect j ve

pl at f or m, addth@dRhbbdifent di R iNeaERPRE hovilivissacwestod g paARRA HePatiént
providing the bare eye data aberration and, preferably, correction

i nf or matsitepiesiimeelip @ prasgitionsy neffics dit thesifeces o diagansiclens iy eelesed and ditghopy
the patigidve THe SEnd&RI1ERNiN bOEr RAlirdint UL wHidheah e%h%aﬁ}' BEpRsIbEd

platformto transmt the information to a practitioner and/or to a
free forpthegsitomcewattdass. | ens manufacturing system where a supply of
custom contact | enses could be manufactured and packaged, and shi pped
to the patient or the patient's practitioner. Exanples Figure lAis a
bl ock dilagifizthes¢rolwidingend aepuiingtp dhednyentitiod phigant pepongiakerslfoudtom | ens

to a patd!iag%stigﬁ)fﬁ%gh ﬂ}glutd&]gqrﬁal%rg}g gﬁtmgsuﬂgg H&Q/?cei, DGR in‘ﬂﬂi’l p%@tfo?l-bln

user/patl Nt 1nteractive Iens
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, etc. to an appropriate respective platform. In addition, the diagnostic platform
would be capable of providing the bare eye data 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 free form custom contact lens manufacturing system where a supply of custom contact lenses

could be manufactured and packaged, and shipped to the patient or the patient's practitioner.
Examples

Figure 1A is a block diagram showing a system and method for providing a custom lens to a

patient according to an embodiment of the invention, wherein user/patient interactive lens
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criteria selection is enployed. Al though the inplenentation of the
met hod steps may begin at an eye care practitioner's office or at
sone sort of vision center, the invention should not be limted to
these locations. Referring to Figure A a patient is provided an
overvi ew of avail able products and services 101. User interactive
tools that denonstrate various potential use experiences can be
enpl oyed. User interactive tools can be enployed to collect and store
data re A us

ot or i PleBR PR, Afoudl NeubhaRl ATReled Sl ahS TR gy or
103 Suclie chat ]aractarn)nerfmdfﬁcteortahmnpaiortmﬁwss)nag&f;r e dhiveaionchoudd hmtdm gintitadt

i st on rERsr Rl et R LS R AR o B vy BBl oo,

etc., vipssdats piickfeeriend o, Usr thtsradtivp toolsablat degbdstrivc S hiions pbﬂ&’ﬂlﬁaﬂ)u&d

close up_vi sion, ed,dj stance visi tc.;, data sultln r

an eye GXBAHONGES fan oemnloved e Ugerleraqie docliion bg SblBecp 5ot g ?‘iﬂf‘fl ly
or per ﬁ&d?g@ﬂiuhg/thb Patiéaf 102U hBRaRGhiBissd aﬂgtnexaﬂa iBmeAiph e:\g@ﬂ ﬂgm&mucts and

recommendi ng guct choij ces for%bsye pat | The pati ent ng chqose
to enpl 69“”;9%%?&“& 1§ tofheipaien'sidy PR qdﬁﬂwailqnasﬁge megdicgicopgifjons

choose tygt G¥phn® suTisd, 09, HRB&ed ﬁﬁie&&lsm‘let@t ey @8 visioh rdlted Padit8 Bénditions,
chooses to explore custom | ens design 104 et seq., a sinmulation of

opti cal Séh&IEedn dn-cxg SERIPG oYM RIEERAGTT e - IFREN e ghigior gnproved
si mul at icRige-Qf viBiAY Sk gﬁian&:h@sh&? tc1 08 CRMLRE rBh AU lefietkah0i & NGire eye
patient. Opt]cal choi ces 104 can be Shown using, e.dg. gr aphi cal

vi sual @nar This data gan besyirspd iempesaElyH REmanerlyr Faious eabasdimenis and canhe t s
or by siplgtd Qﬂeaneco‘ﬁﬁﬁén‘aihé plr&m@ﬂ c‘flofags fol' ik 9£ﬂeﬁ@tmarg)au£@ﬁla9éﬁdzpé &

simul ation Software be "used to show a graphical version of

Snel | en cBploy OFiugts @mEOr seivénet yuresteavailafele &2059r nay cheasp&r @ipéor@a{sm@nlens
bare eyQeyisioan: Wqt e %E‘?Atfen&%&s%g ¥oeé1 !reséu%m‘i sfagmgﬁi Irq]eé?tsé% QYRR ©
products of using one of nore custom |l ens uct's: ese options nay
i ncl ude 06owlcalrchnmsel Odf a simwlafionh blonkahenicat ubcn@mlOimd@rsdaulamptqfcpayswlogwal
aberrat i, t r r [ low to md
or der op@?g%ﬁbg %ﬁ% (P%%ﬂg%P?iﬁﬁ?%n8§%?b§Pgﬁ§ﬁﬁo? 8?§“§@qghﬁ§ and
cust om igraghicd thuglmh@ntsd(erg (Speliemaiye &bent), ednitrast sewitivey thaom of ey egmulaﬁcbx’nof
or der, 7t h us'i Ve]{ )of cuNFom z tlon ai:o Cp{gm € 51m01551t1 nasgftwgres aO\fgn use% to gh a .
centration Con mod RSt Al e How a s&recti'on of Cett ai n
cust om gsmrlhlnﬂo/hamnmﬁh Soqﬂten (E]ys Cmay( &M I@am)e(smFlmé b)ytb zemparpapateent’s bare

| 106 be sh | at ed
xygon” EPAEY SR coBPRELR et ST Ao e A AR apea Ry
way of plisRss Hhepladts. IElegerdmbﬁs mswmélacteeomroemomfemes\igﬂowmgcbustemtlaﬁt

graphs, etc. Onc e patient has mechani cal

oyt of B ESHICABFEAEn PR TA ( or Ard ORa R 10 SHo b KL P

| ens de%b@ﬂtl&@(?orieetudf(b@r mmadiowl 3rded) Sdnd st snidBYhigesrt € optivdd 8berdation S
on the eye. For exanp in some enbodi nents, sinmulation software may

be used C?%eca?%%gmﬁﬂh?rd@rxa@@f@a) %@Mlaﬁlrﬁm@s b95 ¢an ba shoypy usinge st om

l'ens.  TRirirali®Vrolfiof 8R38e1D¥ RIRNAFatd R wEr fectittBoflcOhdiR WishBniz&H MthAKtaNg
centration and rotation Eerfor mance, displ ayi ng novenent perfornance

by possPBHSps 18y fepeace ¢ ppHze apagent s yifipny Hyssq:l%gﬂﬂ Alipicspi PEean be shown

per f or TRAGE el GlrtdAiBToxyRbd HEkmABRn Q,rorrﬁgltslf!mﬁﬁg, B REHANsERG r‘b?%&'o?“

performance potential 'y "using gr aphi cal visual acuity or confgr ast

sensiti wessylrfz:maﬁkegraphh duifise eve cayerage s ontac Brapks; efcs Qabr the patizatheg

Gsl o,

ol 1 (Pt BaRR o AR Rl BRI A P00 Pl g e

desi gn l@9design @a%@etmedwmtondynsmamrntdeMUamomnhm@egser y to

a wet | en5ydes] B GRbBinfth Mkl EDSABShANDTRY B8ihRTRRLALLLY O
fé ored cases wiere it rs

per manen I'n vari ous e
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Figure 2 is a block diagram showi ng a system and net hod for providing
a customlens to a patient according to an enbodi nent of the

i nvention, wherein a lens on eye sinmulation is enployed to assi st

wi th product choice confirmation. Referring to Figure 2, a | ens on
eye sinulation can be run to informthe patient of a proposed | ens
desi gn when nodification has been nade to options previously sel ected
by the patient 201. The patient and the practitioner determ ne

et e iSR! TGS Dol Sk FARE] ek 8OR 1 SBEAROLIPUE Bk

t he pati'ént an h pl‘aCtlil oner deem ormance of the proposed
| ens acaiiyptaybigeenttaien pat to@nitn aﬂwﬁbrmlhm:epdiaﬁ&ymgl msmemﬁpmntm@ passibly
desi gn, sel eg r ef er and cQ r
manuf act'§F8 aoPUS@H‘%ttszﬂﬁngﬁ%dégpaﬁWE Op'il?ap &“orm cleérhc Udtl%del epgl%ro:r(]?%@talfoner
do not d;eﬂmtfbhencpmtaftloﬁ pafcmank pbhﬁthilyoqsmggdaphleﬂsnsuai abmt)afrc:emeabl e,

optical and,. mec ani c choi.ces. can bef.0 t

pati ent SEHH tPié ’t"?lpf’feBHaéE’ ‘?8’588@?{%‘? gr‘%r’%@?x (ﬁ%o Cont'f ﬁ\lﬂeg\?\fetd 90 e
process e [enﬂﬂﬂ;lygnaﬁl Tetis 6n &fe sthuslitivn 108 fessfoRfXal andt thetphgenpalidoststa castdmtlée
practitioner_ deemthe g%tl cal ch% ces caﬁg%abl e but do 1not deergaéhe%
mechani dspgR Y dBSasehWhde HErdpata e me PRSRTSAR 10 & WG leRsdogighy gk 0
nodi fi eq, 2l Tenb @ HrEmi & tBapdrily oppénfahertlp s@Ediih 121AE eribdddGtnts.
preferences and continue wth the process for manufacture of custom

| enses 208. If the patient and the practitioner deemthe nechani cal

choi ces 12¢4£8PHA8E & iDetierthihed Alat HBEHCAIM o Rleivielent R1p8 8%ayiR nB&ssary, an off
acceptable, the optical choices can be nodified 209 before the

pati ent cantretlnes dspige may be Aeerases) 140 angp spawasiwadlityfgscesmiant MavbaFanAudtsie
process lflﬁ’r Arﬁ%we?i&ﬁ Hh§ thvra%HcQé 8% le ?@ﬁﬁsd stk@atidnfor BﬁJegzéJﬁérfoﬁﬁﬁﬂcG }Maymer
mechani cal choi ces ar e’ nodi anot her probl scovered 11
the pat ishewn torfbie pair@ntmmémaptlmcmﬁfe rIn wasps wherd thegnagiificdrieygypinpfpésd performance
appl i capl g5 t?cﬂito {RE pIBRULE8S Unép Jentcaﬂa Ttl%@rzlcﬁﬂé@e? ca?njlgwsf h Plokfct %h{hée a
bl ock di agr oW ng a system an dfor ?FOVI ding a custom | ens
to a patmeid stepc dn chisergvhese amoélﬁb@dq:smﬂm@iate@ prsformenes i @ﬁepta}qlfetpélilm a

trial lens fi o i t

conti r g e L B ahPaBRR agh il BEREHEL R Ray sipetin

nonf i dumaabusmdaoﬂmmstsor a standard lens is needed is det erm ned 301

I f a standard product can be used for a trial fit 302, the trial |ens
fit process can be initiated using a standard lens 311. If a

fiduci alA riatllehefis] liZSndyéﬁ}lpienfﬁmed\lm&tdﬂ‘aﬁnﬁt be., et;ee)rmeoihhafoﬂlbwingner has
fiducialize S eter e ; lQse
to desi r€y" IIOB’JB%F ion, pad faRveIIGh g@ﬂ %’ﬁgle{“hon % ?atlleBtI e 1ll ??ﬁger%@g‘% fgan
be i nitimsdyesd cBihéL gl fwithGne whableaif tielfall@yieg: m&idacmhadﬁenﬂmmrﬁdmamhzed lens,

"whi | e-you-wa cturln etermned | f
yos, 5 AREAPBIIRPBH PRAT AP raRee A iR R SRR P b oy
fit 306 thdtbelgRed 1ial lens fit process can be initiated 311. If no,
the eye care practitioner places an order for fiducial and
non-fiducial lenses with an "out-of-office" manufacturer 307. The
patient pérbtind@etgire 18CkiIgehisQ camatubein dﬂP$guTre I/O altatRodticicastorhiléns 308.
The patient w |l return when trial |ens 's g% 309. The e ée_ gigr(ﬁ
pract i t iTBHefachEsd dfFad deliverd {8 the prptitines 115 F dAgnosti¢ cysiogLisass fErdgp

custom %@g&@f&iﬁm ERASERend 4 ABEmIIBR i§ & k&dd ﬁtetﬁ@ﬁﬁdu:ud@cr@ms Srdefi ptaeed
initiated In cases where trial |enses are not acceptable

pati e nt i othe feal eustem fna grpanuBreredid . 3¢ el etom Ispog dﬁltveﬁq#dﬂ% elf the

user acﬁ ahb&ic! D6 1A S noth BELd i, st 1@?%@3%1 VREYEoa bl Fdpdicd &Nke lba‘élent can
accept ab centration, rotation, and novenent data may be taken from
the tri ahofsctio employrmspdinss @df%é‘?wlcéﬂrm‘me&tm awgilaple B8r nanent |y stored in
vari ous enbodi ments. Figure 4 is a bl ock di agram showi ng a system and
nmet hod for providing a customlens to a patient according to an
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is determned 419. If the wet |ens does not neet the wet target,

whet her the dry transformfactor is correct is determ ned 420. If the
dry transformfactor is not correct, the wet lens is rel eased and

di scarded and the lens is remade 402. If the dry transformfactor is
correct, there may be a surface defect 421. In such a case, the lens
is released and discarded and the and the lens is remade 412/402. |f
the wet lens neets the wet target, it is packaged, sterilized and

| abel ed Ff 0%1'} ?ﬁ% b‘i&?{'di%ﬁ%h%ﬁﬁ?%a gteﬁleagﬁ GRaih %rl Yo%lnﬁﬁgsﬂoéu%%molensato a

si mul ati Vi sion gl ven articular,

Fi gure ®au€£nt accsidmgtaaedmtﬁnﬁrhbmnf dlham»tenmdmatvhersngémmbsa@lslmolasth a
pati ent Q reciion o Qns_avaid abl.e t

"t or et PR GRS e (B RRboRaR 0k b Bl Tl o st 1 o

or nore smwlﬂat{oahhleba/nus n@mfmtth@pmeﬁroéamipemﬂédm aénﬁgxdwlmnlrmdﬁﬁhaua'mlﬁas been

atient can select based on need_.and an oI onal |
Do chas @ 4 (UGG PaHa A Feg et DRI PerBoa freie st peiopadhips”” 7
i nvent i @eterrhihewhabérGhsicepamake sRbitpobdRY ldnﬂfsQE:d’@fabl@ﬂOi I Mihespatiéxit iatdithe

and sel ecti.n |ateo |ona erfor n a substantially
cont i nuHEttqsE deeate %wwsgghwnﬂ&vo FESePy Isﬁ ?%anaw-s’ﬁﬁggﬁ coul d
be equi ppREtioMet Jsbnﬁﬂnwﬁulafsaeilgry@eIe&@wﬁra{ceMU3cdﬂd@@nmaé AR thetphRessser tO
answer questtél ons, keep. track of the answers, provide new gquestions

and/ or BRI AS csiena lenses g4+ K dhenaticnt pad ES‘FBK?F‘&&B@‘ doet desretee an

apprODVbéEﬁnﬁhéﬁﬁmiJﬁ@&h&nmkﬂ§ﬁga&ﬁ@ﬁﬁ@&@h&ﬂ&%ﬁh&mﬁﬁaﬂ@ﬁﬁ&kQﬁﬁh@bOVe
In alternati ve enbo nts he information nmay be collected from a

pat i ent MAHiFgROT.Hslombe prtiearand ibenragitions S@lpqt@reé%erpﬁ%a%mww‘a@ ke b,

an i nt enaetds\ve Iﬂﬁﬂﬂlcgﬂi‘é YRRt PHesH0B @me Signta0@ teipkRiitididplidesh tnk @bl s
or other fi gures may be used as devices for requesting information

froma patd ﬁplcﬁﬁﬁicﬁﬁkblﬁ@ﬁtdhéowlinéhﬁm?%ﬁ@&@jﬁhqlﬁ‘é tpbadceentable ther ocess
as _describediaPa¥Res Anehi¥alabd 267 BEHR thd | peldi 8 th@?ﬁic&lff@le* 1ckey lg@t%ﬂmgéé
distributed via e-mail, or via a network such as 6 Vorld Wde Ve ,
and t he aid ¢aatinye withstha progesp dug siidphifactursy oficndtem deesds@A8.r K ¢zarmatieny andhéhe

sel ecti t t.hods
of the prcBiont SLnEALIREELAR QR ABRHIbyPRE L HAAE R thicd SORTRIE .
mer chantsseploble.chherticpahgioesssan hel odifiol 2eEleeidre Kelpptitnd alsethe pgeigeder seletthe
recomre r n or
trade obrhys s fidye Sth e ROREPL Blayeist oL bl P el
applic abpimal mutiedhanaiabclpicas:se b@ﬁxfeé,rbtmam}ler enblemaliggatdreh I 1sthe patient

car et aker atient's I Lient: titioner

et chantrd WE PR AR Bk By BRI BRbi B Y Eps L BRI 1 B3GR
Furtherlensalze@.tl on may occur proximate to a display case containing
one or nore of the vision correction options available within each of
any avail able classifications. Figure 6 is a block diagram show ng a
syst em afnrd i boibck dlagRhtshbelingd sastet Shdiethed for mvmuigatduetaﬁl lagaendi ng
to an enbodi nent, of the inventi Referring to Fi , ati ent
i s provPHER WEIHTSAM EBfos! P [ FRIIoBr Y %%a&f&l? §“86111Pf395%£§8a8%

desi r ed ki@ RsodiBicBbicetonditRatione Riefefithg t6 Fzufidd alhtthyr HBiciaBL1ER0 hGDS
cosnetic features 204, desired optical features 605, and desired

mechani &dvcisligsd lspedr aptrmdarplops ssied s drtermined 3P hpif & s@pdardyatedugt gan be

di spl ay y@adorsd ikl 1362, 3hdRh] 18R fitDrotes B bORRALIWRRR  kHKISEIBCI A If a

options 607, the processor runs executable software to di splay and

si mul at 8dwiaized leavispeamired wdhebaghe qyrcapsaracationr basi fuligialimd dinsesisl nay

ei ther agknfihatsob hﬁ"}%é rﬂl'zll‘%nls&'ls Ql%sg ?Q@ﬁieﬁ%ro@ﬂlgt ai’lasdhg&n%ba fn?(f B Ilens

par aneters (I f S0, user sel ection aval I'abl e custom | ens proau

options ﬁtzmcqsscanaselaﬂ@tdf) 30k ey wiather the piecdisqraciorec hisg whewou-malt”

patient 16%%%@1% ﬁhg% dd @Hnm@d‘%“tl % %LP&%‘} @usgﬂﬁﬁ@cﬁ'ie%?ssor
at a

to store product tIO In digit oragerre
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Figure 7 is a block diagram showi ng a system and net hod for providing
a customlens to a patient according to an enbodi nent of the
invention. Referring to Figure 7, at the eye care practitioner's

of fice, patient variables information 701 and patient eye neasurenent
data 702 is collected. One or nore sets of avail able custom zed
options is generated 704 and a sinulation of customoptions is

di spl ayed 705. The patient selects the desired custom product option

706 and n"i‘aﬂle%(gwﬁsred ?f(%?’rtlilglrﬂ'??}&qjé‘ltdqm tplraflgﬁkcﬁt tph Seefl AL 6 méd M. iy etlhe e%/e

manuf act'uri ng nd a s regar |ng the or
are us ecbateqararmnortewﬁiasss fan ptdeﬁ' 9 fi ti@cuil@nahncb_leﬁ@cm kosss sath an Gograboliss™ 710

in order_to Qntq, 7 L | f
shi pnentm%‘f’fate{li“eogggt@hﬁpég% ‘?n eélns C‘Pﬁﬂ anoalself)wlls\ig%eodi a'lf' %?%‘Lg‘ﬂj(% gg%wor Kk
713. Delgaiiat ylptetkn wihemoial Ibnsclaraadyn 30% lrheaye dnaedpfamtbhﬁ pesferncsath@next step

practitianer and/or the atlent 714 an om |.ens

del i ver Q4! Jﬁ?&g‘ RIBee LS’ gl'—ciu@tﬁ’ine lgnoﬂﬁl s\rég %&%ﬁ“ { r?eg%ﬁtprgcesﬁaﬂnébﬁt

No. f7 , 9Qhi1ip9d4 3115 o Vaseanhap pint Fhss aM&@a@hﬁiblﬂﬁ)palﬁ)@t hm.ﬁéfyﬂ Iﬁarle practitioner

manuf act urin cust om cont act rdance. wit e invention.
ho i <o B ek ool Qe R FROBUREHCS, TR cip 7 HEPS AW T

1450 supp@tBE, Entrtion] Ritaioh GRd lniiﬁ)brﬂéﬂt Q@fita nfy St el #6419 thAriblEftand may be
Precursor 1410 (as this terrp efined in S Pat ent No. 7,905, 594)

i's att acHber eBposaTly PRASHRRSBLY HOWE W OYSSBPMILS i n turn may be
attached with a hol di ng apparatus 1451. A source of fixing radiation
1460 exposes the Lens Precursor and surroundings to the fixing

radi at i dheuraé is adlerkalingsmmshoxing &systemsnd gethod frprovidipe ¢ 6?%%}6}%&0 a

exanpl es,, L a%}duﬁgntt) %ﬂ dRbodiRehtotte 11t1\h:ﬁtu§f; QRErcRfcultbS 10 8@ acture is shown.
i nvention, which be set out in the clains. In particular, various

equi val deferingt Fsgmﬁmamqt bwid igentificatéionand awasistedbwid narpseers kiclyding i n

the art 5 et Ergvae%%u tdl@%fsgﬁ%mﬁlﬂiﬂfo?rﬁgt%l&cﬁecﬁﬁqaﬁ%§%r dherated 401. DMD
conterrplae wi thin the sco of the invention ai ns:

1. A netmomeﬁ"sospegﬁ@sqﬁmga@e &i spatdal ce@ﬁﬁ@@s,ugem globah copifiqienty, stadmgshapss.ng:
a) obt ai e opRAS fIrent,

dat a neagéj]aqm%{r?ts'lma / or %d?e??sﬁsgeﬁ%f%%gg&d&t a meggur ene%ﬁeh%?&ﬁeﬁ%%iaﬁ ent ;
b) pr ovisdiertgd sairdogt equipasnt @ze KeaerseBy @hdatlav%atsu HedeWhetherthe menairel

lens d |
rorm CooloTENATER AN R, P IR Sl ot B0

S manu uring system ‘produci ng a custom ze
usi ng t Headcegeblé ardnatares4BmAtds, imeased wdrameinglogyyditemsy mnde djceptable (e.g.,

provi di nrgan%?eil gefg&)s, 1élto | aglna ‘ce1tnoatm=,t11r11a1er1df%:‘il a? Qé ¢hosen and measured until data is
acceptable. Data can then be stored. If the mandrel metrology data is acceptable, the mandrel is
placed in a free form custom lens making machine; target lens design, DMD start show,
convergence methods and algorithm are selected and stored 407; and a custom lens is fabricated
408. The resultant dry lens is measured using selected metrology equipment and appropriate
settings 409. Whether the dry lens metrology data is acceptable is determined 410. If the dry
lens metrology data is not acceptable, the dry lens is remeasured 411. If the dry lens is not
acceptable, the dry lens is released and discarded and the same DMD show is remade 412. If the
dry lens metrology data is acceptable, the dry lens is compared to dry targets 413 to determine if
the dry lens meets the dry target 414. If the dry lens meets the dry target, the dry lens is released,
hydrated and extracted 417; the resultant wet lens is measured using selected metrology

equipment and appropriate settings 418; and whether the resultant wet lens meets the wet target
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2. The nethod according to claim1l, wherein said custom zed lens is
one of a contact lens, an inlay, an onlay, and an JUL. 3. The
nmet hod according to claim1l, wherein said at | east one bare eye data
measur enent, habitual |ens data neasurenment and/or fitting | ens data
measurenent is obtained by at | east one of a wavefront sensing
techni que and a corneal topography technique. 4. The net hod
according to claiml1l, wherein providing said at | east one bare eye

dat a neasur.enment,,,,habitual ;| ens dat a asurenent .and/ or .fitti ens
Gt a e aRihaERh 48 Milei 1auf B WAt Rec w1tk BTEDWiRRPLEE el iebt B hERT
conpr i sescatect ie dsérnned 400. foheaky shgfiamSaands datcarrsdit,ghala 1¢ns aneleadeti ed

over a co ni cati stem he thod according to claim
o Cuhor GRSt e TR AT adeiogn Litte &P St Tamutie Bt S Eb e min At
one (r)\f auﬂfﬁ:ﬁdcﬂéé‘t%d. Bisiclaa WSF,QhﬁSﬁs-iba?@@emm&gﬂeﬁtdnfllﬂ&c&)ﬁ&tlﬁl‘ﬂcns is

6. The net ho ording to claim1, erei.n saj t least qn re

eye dat aexﬂaéﬂgg&%ﬁ?erf fhegr%fépwﬁetf i webiaTet fdstsss e R 121%?@3 f¥g
| ens datyge gm@asurenent is taken at | ocation selected fromthe group

consisting of a practitioner's office, at a retail store, at a ki osk,
at a vehicle, at a patient's workplace and at a patient's hone.

7. The RO¢lisRGEREL Ry dsphdydif Dsipnul MIB L ViSios BbrebclibERr § 97BN FHREOTH
| ens manufacturing systemis | ocated substantially proximal to said

pract i t iPaieyles Fighre Xig a simulated Snefien chpi thap isipsreraied rsle W g Petisnttha visios,
wher ei n .s@idkof bRfnt N RIRMHENs manuf acturing systemis |ocated

substantially renote fromsaid practitioner's office.
Information regarding a patient's bare eye data is provided; and two or more available vision
options are selected and displayed. The patient can select based on need and preference, and can
optionally purchase a custom lens. In certain embodiments of the present invention, the basic
steps of requesting information from a patient and selecting an appropriate option are performed

in a substantially continuous, interactive process.

For example, a store display could be equipped with an interactive computer which can prompt
the user to answer questions, keep track of the answers, provide new questions and/or selections
based upon the answers provided, and select an appropriate classification based on those answers
as described above. In alternative embodiments, the information may be collected from a patient
though the use of an interactive site on the World Wide Web, an interactive menu-driven phone
system, and the like. Charts, tables or other figures may be used as devices for requesting
information from a patient and taking the patient through the preference process as described
above. Similarly, charts, figures, and the like, can be distributed via e-mail, or via a network such

as the World Wide Web, and the like.

It is also possible for information regarding the selection of vision correction options in
accordance with the methods of the present invention to be distributed to eye care practitioners,
merchants, or other persons and/or places likely to be engaged in the recommendation, retail

sale, promotion, distribution, giveaway, or trade of eye care products. The interaction described
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9. The nethod according to claiml, further conprising obtaining a

pati ent
wher ei n

hi story dat a. 10. The method according to claim1,
said at | east one bare eye data neasurenent includes cornea

t opogr aphy i nformati on. 11. The method according to claim1

wher ei n

provi ding said custom | ens conprises a personalized

presentation to said patient. 12. A nethod for providing vision
correction to a patient, conprising: a) obtaining at |east one bare

eye datg, %ge%wn]gﬁ]tui&%begh@)aﬁké 6s 9&&%@@ Hhe érygedggw@@%éﬁ%{ag%riéa@w&fs

| ens dat'a nex

viding a d aval 'St on

cor r ect i parenf, @patait'degtcateqasttitione, thaclent yemhat;arsrm asgagehimribe saleadficyeicrre
| ens dat a

f or m of

di spl ay.

nment. and/or fittin a neasurenent _in._the
e R o0l ot piot s Efn BDS RERARERL o BpighFprne
vision corredttbn optiensrgtilubit widdioeadh ﬂﬂaﬂy@vﬂlaﬁlemla];ﬁﬁcamhﬂst ein

provi ding said display conprises providing said patient with said

di spl ay

such that said patient may nmake a subjective eval uati on of

the avai ﬂ'@ﬂ!: § i ﬁb&ml&?&ﬁ Qﬁ)wxﬂé"a syste and kﬂethoﬁff& ;J?@&Jﬁﬁga Qhstdth iachmoja3

wher ei n

an option matrix t |nclu es at |east a conparison of

pr os pectpaugxt wéooiding to@n embedimmantad the ifiventen. d?:t:f@‘fmawﬁﬂmg 6.cthe patiertyie

treatne

pr ospecti've eye rea

0\}1§edR£1 :ng %ﬂﬂe clL fstom 131#533(50&[1'8690 ﬁsh&)q QJse§$ﬂe@é%dflanﬁvm§érﬁﬁ @02Sal d

es at east’ one stan ens

| east ondesicddémsmddelity 603 rldsired l¢ns eatnmtin features 204, dbslredml)tlaqj[ﬁamm@ﬁ@d

form ng

aaesi(l;elésntle% amca?%ehtu?ecs) 556! ﬁrloagsor runs executable software to display and simulate a
patient’s vision based upon the selected options 607, the processor runs executable software to
display and simulate visual comparisons 608. The patient reviews [609] and may either ask that
the simulation be repeated 612 using different parameters (if so, user selection of available
custom lens product options 201 is repeated) or may make a product selection 610. If patient
makes product selection, executable software causes processor to store product selection data in

digital storage medium 611.

Figure 7 is a block diagram showing a system and method for providing a custom lens to a
patient according to an embodiment of the invention. Referring to Figure 7, at the eye care
practitioner’s office, patient variables information 701 and patient eye measurement data 702 is
collected. One or more sets of available customized options is generated 704 and a simulation of
custom options is displayed 705. The patient selects the desired custom product option 706 and
an order for the custom product is placed 707. At the manufacturing facility, data and algorithms
regarding the order 708 are used to run DMD script 709 to form Lens Precursor to process 710
in order to prepare a custom contact lens 711. Notification of shipment of the custom contact
lens 712 is provided through a network 713. Delivery/pick up notification is provided to the eye

care practitioner and/or the patient 714 and the custom lens is delivered/picked up 715.

Figure 8, which was taken from U.S. Patent No. 7,905,594, shows an apparatus 1400 that may be
useful in manufacturing a custom contact lens in accordance with the invention. As disclosed in

U.S. Patent No. 7,905,594, apparatus includes table 1450 supported by a vibration isolation
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a conputer processor in digital conmunication with a digital nedia
storage device, wherein the digital nedia storage device stores
sof t war e code; a transmtter in |logical comunication with the
processor and also in |ogical comrunication with a conmuni cation
network, wherein the software is executabl e upon demand and operative
with the processor to: receive data descriptive of a characteristic
of a patient's eye; receive data descriptive of a fitting |ens

measur enent ; ransm t, t-he, data .d ri pty f .
char act SvRapi TG o e EGRER ' I o RSB R Sl e paospoys
fitting atedied meafuanmgeptic hobdea 1 4A0nwitidcih wirm gy dp paschedisith whadmap apdagus

manuf act,yctj ng apparat us ner at one Qr re custom, | enses based
Upon £ hdHaki A schEe o Tpeie/adiafon HED oxpases e iPe Preciisg: 20 AP P RRR S thegy
aﬂd t he ﬂiaigaradiet?mrlizml hmnofﬁmbmﬂehgism@ﬂfeens rreasurggent. . 17.
The apparatus of claim1, erein the software js addi.tiona ,

oper at i %e\ﬁ?rﬁww‘éww@é ér§§8frm&665<{3rt%1ﬂglmﬂae LRRS é‘ﬂf‘é’rﬁFé‘%fdPYeB‘t“?‘\ré‘%&P nay
char act ekisétlou€inQhe @aif@l IrffakicalagWeriaRQqlibdedadd siBsi@ltiond willkbeQbcognized by
fitting | ens peasurenent to a manufacturing apparatus via the

h
communi ¢t Srlleten esyagt in view of theforegpiag dislasias ard thse aiespreriplatafh ks

t he dat a,ig@she kbt ¥emOfnvenear acteristic of a patient's eye conprises
bare eye data.
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19. The apparatus of claim 1, wherein the data descriptive of a
characteristic of a patient's eye conprises habitual |ens data.

20. The apparatus of claim1l, wherein the software is additionally
operative with the processor to generate and transmt sinulation data
t hrough the comuni cati on network, wherein the sinulation data
generated conprises one or nore neasurenents related to the patient's
vi sion based upon a nodel ed use of the patient wearing the custom

| ens as ]g- ared to one or both of: the patient wearing a standard

| ens an € patient's vision without any vision correction |ens.

1. A method for providing vision correction to a patient, comprising: a) obtaining at least
one bare eye data measurement, habitual lens data measurement and/or fitting lens data
measurement of the patient; b) providing said at least one bare eye data measurement, habitual
lens data measurement and/or fitting lens data measurement to a free form custom lens
manufacturing system; c¢) producing a customized lens using the free form custom lens

manufacturing system; and d) providing said custom lens to the patient.

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 at least one bare eye data measurement,
habitual lens data measurement and/or fitting lens data measurement is obtained by at least one

of a wavefront sensing technique and a comeal topography technique.

4. The method according to ¢laim 1, wherein providing said at least one bare eye data
measurement, habitual lens data measurement and/or fitting lens data measurement to said free
form custom lens manufacturing system 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 commmunication system.

6. The method according to claim 1, wherein said at least one bare eye data measurement,
habitual lens data measurement and/or fitting lens data measurement is taken at location selected
from the group consisting of a practitioner’s office, at a retail store, at a kiosk, at a vehicle, at a

patient’s workplace and at a patient’s home.

7. The method according to claim 5, wherein said free form custom lens manufacturing

system is located substantially proximal to said practitioner's office.
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8. The method according to claim 5, wherein said free form custom lens manufacturing

system is located substantially remote from said practitioner's office.

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

10. The method according to claim 1, wherein said at least one bare eye data

measurement includes comeal topography information.

11. The methed according to claim 1, wherein providing said custom lens comprises a

personalized presentation to said patient.

12. A method for providing vision correction to a patient, comprising: a) obtaining at
least one bare eye data measurement, habitual lens data measurement and/or fitting lens data
measurement; and b) providing a display of available vision correction for said at least one bare
eye data measurement, habitual lens data measurement and/or fitting lens data measurement in

the form of at least one of a picture, a computer simulation, a graphic display.

13. The method according to claim 12, wherein providing said display comprises
providing said patient with said display such that said patient may make a subjective evaluation

of the available vision correction.

14. The method of claim 13, wherein an option matrix that includes at least a comparison

of prospective vision correction as a function of a prospective eye treatment is provided.

15. The method of claim 14, wherein said prospective eye treatment includes at least one

standard lens, at least one custom lens, and no treatment.

16. An apparatus for forming a custom lens, comprising:
a computer processor in digital communication with a digital media storage device,

wherein the digital media storage device stores software code;
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a transmitter in logical communication with the processor and also in logical
communication with a communication network, wherein the software is executable upon demand
and operative with the processor to:

receive data descriptive of a characteristic of a patient’s eye;

receive data descriptive of a fitting lens measurement; and

transmit the data descriptive of a characteristic of the patient’s eye and the data
descriptive of a fitting lens measurement to a manufacturing apparatus; wherein the
manufacturing apparatus generates one or more custom lenses based upon the data descriptive of

the characteristic of the patient’s eye and the data descriptive of the fitting lens measurement.

17. The apparatus of claim 1, wherein the software is additionally operative with the
processor to transmit the data descriptive of a characteristic of a patient’s eye and the data
descriptive of a fitting lens measurement to a manufacturing apparatus via the communication

network.,

18. The apparatus of claim 1, wherein the data descriptive of a characteristic of a

patient’s eye comprises bare eye data.

19. The apparatus of claim 1, wherein the data descriptive of a characteristic of a

patient’s eye comprises habitual lens data.

20. The apparatus of claim 1, wherein the software is additionally operative with the
processor to generate and transmit simulation data through the communication network, wherein
the simulation data generated comprises one or more measurements related to the patient’s vision
based upon a modeled use of the patient wearing the custom lens as compared to one or both of:

the patient wearing a standard lens and the patient’s vision without any vision correction lens.
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