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MEASUREMENT OF LENSES AND LENS MOLDS USI NG OPTI CAL
WOOMERENGE TOMOGRAPHY FI ELD OF THE | NVENTI ONe¢ 08400 7/069588
The present invention relates to neasuring features of
59729P/QléYses and/or lens nolds. More particularly, the
MEASVRBMERT/GH BERSESANBUTENS SYOIBS NRING OPFIGAL COHERENCE
nmet hods, and nmanufacturing nethods for |enses,
|ncIud|ng visi on corr JQYRPRRPEEs, such as contact
| enses, u3|ng opti cal coherence tonography.
’) ] Measuring physical features of
FIELIF@EKJM@ nt for determ ning appropriate
[0001desiThe paﬂdntrmmrftimtreﬂatengo mspmcing fedtures oflesses Bhd/sr lens molds.
t t [ gn
More i@%lgﬁﬂﬁg% itnazree o ﬂega]wssqg nhye(t:r%o%g é’{létﬁ@(ﬁ dé ﬁ&ho %h@
manufgeipring mefhods &, lensn@,rlafdcd}nawlsmr@er@ctln@cnseéaiucla n$ agmtact lenses,
using &Iﬁ{&p&,heg‘éﬁﬁgﬁﬁﬁogﬁﬂ@y | enses, and spectacl e | enses,
where the | enses aré produced to correct or enhance a
patient's vision. [0003] Typically, when vision
BACKGROBND ng | enses, such as contact | enses, are being
measured,. it ssar si cal | cti.on or cut.
roo02y 2 i fring.bhysloal RERES {fersls R o8 g AFbiERg Phprbphate
designaindanamfitchging aspects of lenses ngbssmpostarioe icparticiiarly gigsificant in the
desxgrlaéflﬁ%gmﬁ?}&ggé oggféﬁ)lng!é?ﬂg?ﬁ@%nﬁeg @cﬁ E?gcg{gﬁeb&]t n?esa i}ht}a%g‘ir lenses,
comead gpkay derispy cemeelHalay|lenses, iand sprciaclsdensss.ierraihsrgnsgs are produced

to corrgbmleﬁhﬁﬁelaqjaﬁgntgws1§mer efore, in order to obtain an
accuyrate ckness profile map of the contact |ens,

0003';  HeBiratucyt G ViEIgR D e siitssaoniachleass 416 pping
measu&rdp itds ﬁede@daﬁ}i’ltoqfhyhlemli;}e&ctl{nﬁ)ﬂﬂéit tH'eDledetEdrFmeﬁpIE[ to examine a
thlcknf:ss I?rotnl{ea otfa cgﬁt:ﬂétaa%s? I({etells gecgg aryhg A C'eu(tj ﬁgaclenﬁ ﬁ%g%gn%?ciggﬁ:?rg meridians
and thqnolaalpl aanenags of thaceoss-sedtivatof thecleph y&m@dntlm thb aentioning of the
lens 1sf051 drRfme83fon qg;?ngt OmcA8ial a8 ﬁﬁe&efefé' i orﬁgr tB RBt 1? B accurate

: el of

measur e etermne t esagltta 6(9
thlckn?%sepr@%lﬁ gnamféheamtw dnspibisgiecessany te Kuimary laé ltablenses from
amongeébat&abﬁleh&g curvature of the Iens Although such a

be useful in determ curva of . a
000417 A el SEinine hecHSHEEL bt iy Aot fndiné
curvatmeris sqiineatedcdy placingdise leneobe phgaesuafice suithatthe phesical distance

from tﬂ(?fegg g%%qu) e 1%1&9@5& b&gt l)f"tﬂg le%g rch?Bg {n%aélﬁl&i ft’éd&%rﬁlhl?e tgé gaglttal

height o #he lews. €Ehe sagittel height cen ﬁhmth@rl§6®§0 esbimsite the gunvaiire of the lens.
Althodgﬁxfslugl?ﬁ ?rgstﬁdﬁarﬁ bé @Je'ﬁﬁ(iﬁ ﬁgteﬁﬁi%iﬁgt He CUIQ%& o°‘fUd' %ﬁ@ﬁca@flens the

ens [0 here remal ns need
methogpeaspes | masﬁuré asmenaphleéwg lepses @r%ea%?)eanne & Arother method
of estiitiatin® lbhs a!iwatueainbbudsymte uB@oPa k&Bometstd Fohatanipl€)\al ideatometer

can bRk R AP SRR RS e R BB Sl o
backsmfhdmtfsthatenen'pt to address this and ot her needs. The
0005]tIOIr e%‘fmﬂ& tﬁ&@%%fl Eﬁ@ cf’f&?n n(@?ﬁoedsgﬂﬁ&l?éﬂabi:eo eh§14°%6e measured,

sys provi one
such as w1thout physwally cutting a lens and that provide accurate surface measurements of

both spherical and non-spherical lenses.

SUMMARY
[0006] The present methods attempt to address this and other needs. The present

methods use one or more optical coherence tomography (OCT) systems to provide one or
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lens or a nold fromwhich a | ens can be obtained. As
walemcnied herein, OCT systens can be used toPCTHE®07/069588

| enses in lens nmetrol ogy nethods, |ens design nethods,

and | ens manufacturing nethods. Not only can the OCT

more i%%%%lri@ PRod! 8rfe£ej g{oﬁh hgﬁiy}ﬂ% 1 ?%n? Qin B@E}Stgﬂlg&. W &@&g@?& fierein,

nor e ures o . ens el ng | mage y
OCT systpmswan bersaslfo iipagaulsases an leas getolagy reethedsoleng desemaathods,

and lef$ mﬁnﬁfﬁ&ﬁﬁﬂ?ﬁiéﬁﬁ)%.uf\ﬁof‘gnlfﬁé% #R0A N8yl be \SdEIM &R metBSlogy
to provide imgges o e?(arle.ty.of

Hsed Iegsei,

methogs,{q measEy Aneqr SreTe dratues phge 1o bews imaged, fut the Qi Tgystem can

be useldas S.q&aliﬂyltlbﬁﬁ@ICddHQfonbxﬁnﬁ‘eSensﬁﬂirﬁMturﬁfg @ytehﬁriﬂfes(h DCT system can
i.nl a nses. ..T

v us S SN LT R SO BT AFHE vl BT e, e
contact ¢enses; éﬁraoculaﬂwl_ené,es;m),rneab omayensése mrncal nnlay lenegs, hmhg)ectacle
lenses:c’rmg ‘fm% &n be 'eﬂtﬁﬂﬁ\r%r% %%%%%ﬁgﬁg% SteRb@Peat@ed of 1€ 1idsK&uch as

e r esent . ern1t_one or nore | enses
lens cyryatyee, i@a§§4p@dl,ena Buckgsesy leng edgs degigneendidhe fiket Thus, the present
methoﬁ@?&hﬁ@éﬂe)br otk 1drss foltR h&euleRs, c%iméﬁ@& R peotudbeithout physically
e

. d rmning the surface shape.o ens for. both
cutting fhe e miE b RCr BTl ACETRIBIE (b SWEACS SHRP AL T both
spheriediiand nomsplseriohl lehsespr esent i nvention are described in

qandno _ e e Scl _
00071 il il o0 1B BN 1 908 n e
detailedateseripgion agd edditibnal disstasire betaw.i Aoy dehdare wr combinghen of features
descifEORE Rl HEBEE S ISP ALK halyrb i o
featurep ineladed,injany sneh eqrehination app not rpetualhy mcensistertag will ke apparent

from tROBSRt, thtsmpe?(iﬁlsiﬁfdnt hicBihe RAowRAge bienddTvriagigakaf indheart. In
SKI . LN

...of ordinar LNt art. | addj.ti.pn,

additiqlh, 30, RaREF Ve Srtbnat ot o tes ey hesPral ol s Bk from vy
embodimehtufahle pressnt amwentienrbAddinemd] adbarttdpes pne sspetts of the present
_ Y . vy .
vl Sk 914 98 00N BAER0F B Sy
disclogiwe.ai | ed descri ption, draw ngs, and additi onal

di scl osure. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008]

FIG 1.is an illustration of a section view of a

BRE%%WTWQMH@@MWQ% using an OCT system

[0008] 00Q9G. Flis@an iBlubttatidn dflalsb@iohatiéw bf @ totactaxTilagedin 1atro using an
do-col ored surface view of a contact |lens. [0010]

seu
OCT%F@H'S is an illustration of a section view of a
[0009]c ontFAGt 2 iseamsillusteagiod of an ek ample sif a gsendo-coldted yiefaeaview of a
contack fQL1] FIG 4 is an illustration of neridians of a
contact lens. [0012] FIG 5 is an illustration of an
[0010x aAf(Ge3 &% andillysiratipn el nisectionrview ebacertact|lesgmaggEnAiREsing an
OCT sy&efaR! PTI ON [0013] New met hods of measuring |enses

and/ | ens nol ds, designing |lenses, and
[OOIIh'anﬁécﬂFr “Ftéaﬁ@§§? laﬂgéﬁaic%téﬁtl%‘&: The present
[0012et IRIGS5 pedmillusttidn e an ek &nFieof @kurfaee/iew offdtenth@nass

W thout cutting the I enses or contacting the | enses

with an exam ning device or instrunent. Using the
DETAJLEDEPESGRIMIION | ens features, such as |ens
0013 B e LR R o R Mg R e, and
manufacturing lenses have been invented. The present methods permit the measurement of

one or more lenses without cutting the lenses or contacting the lenses with an examining
device or instrument. Using the present methods, lens features, such as lens thicknesses and

lens surface shapes among other things, can be determined. The present methods use an
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t onogr aphy (OCT) systemto produce one or nore inages
wo@bood/1keees bei ng neasured, as described herei PCT/USD2AP69588

OCT is a known biol ogical tissue optical scanning

techni que that produces high resolution cross

opticaP ESHek&Hea Itorhé’@ﬁ;?ﬁy @CORYLeR to rp%du%g bhe/ bt HorenbgbsSoARRIbeing

using a | ow coher ence

meas“i?‘%jc t@?ﬁ%&ﬁhﬁ‘ﬂé&e’(‘M chel son interferoneter) where

[0014Hi st@@OTés 4 kivovirbioldyical tissue @pﬁcan gcatmlngquauﬁmel thgipeéduces high
tructure

resolufi Y ol e ¥FisBfed TRl QTFF Bedt Sp g bt of
using i hewesheyéndsi mtlerfgromdtert(l\'hshmsm inferfarometerp whererdistance information

concelrn‘?rg?l'éﬂdug 'Bkol+ @92111 §1ruﬁ§.re's s éi@lq@{e%%t}f%mﬂ)ee&e?%@%f ﬂ?e reflected

nary s system ca
signaly PEJaublems ase e tuprorids @@hgesmf Sipdogical tissupswigh ¢ ngﬁpmeter
resolui@plr ce to emt light. The emitted light can be

|reted o an.interfero er a co nt i onal
[0015 E?rﬁ‘los ¥P8’i~?8{1%‘? r%’&%ry %gg%t%‘éﬁni ?"gﬁ&éﬁﬂ%‘éaﬂ utilize
a broadbdrﬁll supekhirnmmdehedlem (SID) dsiagipht smlrdftgtoaanhe}ights mhb fetnitted light

can beq‘FecFe%qB an%nte ?&e?etr ?\?h 5? %gu%v%a§ I}r?i) #\ﬁgﬁe%og r}{lﬁéf%méneter Two

A s’ [l
beams qfﬂ@dcanﬁteeots@u@ﬁoméhmmmdﬂghtjmmg g boa splittene One beam is

under&@(tc?fo%‘%f%aﬂ%@fb aﬁg eg%ﬁaﬁ{fﬂ‘;&“pm ikail fébﬁs%ﬁtoﬁ%é flerft being

mrror ean pe etr tes the materi al
imageflo Thg seGoRg bgam san banndardpodie hearrefarencg bsam. Jharefeseage beam is
dlrect&ﬂglﬁwﬁfrfbras it int eract s with materials or portions of

ials at hav ere reflecti ndi
r0o16{Ta aedgls e DaR s b ibrigLidtns Be7eel aadCf (s be Faflpcted or
scatteriell daclowarl @s nanﬂarac’anﬂtl‘t meterielsloe pbaibnk ofhiatevihlstthat have different

reﬂectE)\?ef iﬁﬁi%9§ eA %@%@or M?‘ﬁge &?‘ﬁblﬁ@% t]'hg %%ckpxaetﬂ:éctgh Eléﬁt{ﬁélﬁ he sample path

1 oNn
and the @@c@dd@hpaf lhe rr@ﬂste@e@ besm. bWaen ithe epitichl path diéferapiae between the

samplé gﬁ‘tﬁtr@ﬂ&ftloﬁ BBarh B Ehesi'@f&éh%e Phﬂﬂtr@ﬂé&ﬁ)ﬁ besin QS withitr the colﬁerence

OCT system perforns a series of scans wt
lengthtq{éhq I%brﬁtso'b‘éﬁrime‘ffﬁ@n‘é@(?%ﬂur%r | ongi tudi nal scan is
[0017F ypiTR! (DGZT rsysftahrpeﬁfoirﬁs #Seriz oﬂs@ﬁgwlthm@h@t%aﬁ The axial or

id
tongit Rl SPHSis hiEey el o iR B A oft G gies A a single
dimensioh a tiemtever, mdies vers thap onatsscan eotitaided atcoatigiena s adjacent

transvgxfs‘e E?EH g%qn 191(19159 a&l}% e(arlg rcﬂfi'&eaZ Lgb%smﬁél' cgalta. The

o exl s I ng _
axial rosRRUERTHTeBiRGBE KT E¥sLcors IS llmutedgmy by Bucelerenmedength of the light

source: r’ﬁfé&i’ﬁl&\?&sé’ 1%§6th$ﬂ GPexgsg% et 'sféﬂen%:fg lﬁﬂi?éd%hé Seam diameter.
di

l0°18beer¥5§f éMﬁ?’ %m%,we gle PY%&H‘Slé(rﬂfs%ﬂ‘@dﬁBB |are&rlgbiskyaqvgﬁ%h1% ne
exam;ﬂ]ﬂef are@aTystenf is @e OCT Stymiet (Humphies Iﬁlﬁ"ﬁnﬁwﬁw San Leandro,

CA) a% F%cg%gl llJ ﬁs %tw pgftm sz egtltig{l] "égﬁ aq gﬁ]?eir?rrcg aomography corneal

mapplh@ppparaLIS"c oheother2CT systgm aqah;ovamsnhaHeldﬂ:ﬂqepg Retina Tomograph

TR eR G e U r o

5,170 Eﬁ@.eneﬁﬁd nYrosmis fpmegingeangbiect’ mbehyanothsr @6 wyptsEds kpown as
the Vlbén& O@‘«It systNﬁl availabllé Grody Garl ZRisk Mtec (PRI @lAYs for

an 0 . _Yet .anot he em. i novvn
o019} o hedsghus BT syt S F%\@@%ﬁ%ﬁfﬂ@. Qgimaging the
anterldm:(’damber ¢flamtdyen It uséy a 1300drA wavblenythdpht sout¥sTiopystidern desired

d [ 0 ing the
penc 435, RS IR 00y M9 98560 oL
wavel engt h |i ght source to provi de a desired
penetration through the sclera and iris of an eye with

m ni mal scattering.
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publicly avail able OCT systens function in a tine
waolersaitm22@nd have axi al resol utions of about BCT/US2007/069588

m croneters, and transverse resol utions from about

15-20 mcroneters. Such systems can produce a single

[0020] ”Hgﬁ}le%)ﬁlﬂilﬁl I V@il le @E’Fﬁ ys@ats fin&foRna al tﬁn@@&ﬂim“and have axial
resolu&m (#d a??ggt # %1%18 not ilrfs\\;?rts?ySt egﬂfll tld]ifd mlcrometers

Such @ms mambdaysa gingle 1mage basistihg of dioua6Q(m Asschhoin dboutbseconds.
[0021£ qf{ﬂo\ﬁgﬁrtdt”ﬁ §ys§érf1 'ﬂ?sr eiv ﬁtd%%@r C?]ler 5 Ithp iso\(/%& @éﬁlt@é}t& relative

férre to as spec tono
to tim¢ doagin OCT sysserss, a@@has wgﬁemuwamnﬁmmmbtlve to ex1st1ng systems.

These QL §ysiniBHe 'réi@ﬁ‘lad ’[orﬁ%% &t%)ﬁt%ll cdHePBrce T(;}ﬁo Wiy @eReY

% associ at ed systens can P reduce
Systemﬁoﬁ%& axsmmsdwrt)w ﬂh‘ﬁ?f H@erﬁr@gb\mages ;éerfegcme s¥q ligh speed
imaginpagséeaed With STED syeshs ¢adtlp tkdﬁéﬁﬁhdﬁérﬁam@d&mm th&/Be present.

An Sl saRBA SRS ALK LUERN Bl Slore SRBEHERL OBS R
(Kaluangyret alct"Spb@red opticat tolweénce @rhography: Bmgwi iolagingechnique in contact
lens p,ﬁ@nc'lezbéﬁﬁal ﬁﬂgs? O\Exﬁ%f 2B 08664 bed herein, nethods

nve use an systemto measure
[0022] endwdesgibeddiserimanetheds have been inwented whishaiselay O6d system to

measufd féﬁiest bérils&hﬁerleﬁ% lé?lfs réfBR 164 AePike bik@r tHak 'iﬁbel@n§$f thd @ye or the
l ens’ can be, a vision correcting |ens,

comeaagf té?@yeofﬂaaﬁ dlshs ean e 3 S0P SREATUNS leRfa 9T & Len 98? ar opti

instrur@éntar de@gE) @3 hilénsi df&tdiagﬁasﬂc netngasttoe detifQ23] | n one
ens cao

100231238 RBF Ghpodialtht & Mt ilta U of Rl s FFRElnE Elens
using gan@Cilrsygtematb obkedn htedaast ofitiamdgend theslese | Bt lens i selerted from the

| i G
group gs&mngg@%isf&; Jbgre%%g’ kﬁéégg?ﬁfgs{ lﬁgt%’%&nlé %%’r{ééf §g§§,dcgﬁé&mmem
lenses cansiombinasions theesodof | [0024] The OCT systems can be

[0024R! STHROCB Sﬁtérﬁ‘s s el B used in @i@%@ﬁgﬁﬁﬂieﬁées'aﬁdﬁo?ﬂl the

nuf gct ure nses. Thus the present i % gg
manuizgtugs ‘%g?ncfte%s 1%“" tPRESGRt IBYe‘H‘é’&"‘gﬁ‘? iTRigtes ¢ %ﬂ@g@ esigning
lenses md hmdﬁ)debfn‘anufaamhug ileiged. enses. [0025] For exanpl e,
[0025]an0tF% exaanf)q CI’%EO&I %nb ottetﬁg n}esenqvl?vetrltlgrrl] 1r{c ucaeéJ 9%1Setl§od of

nmet hod eey gnl ng a &hs nprises exam ni
designing alens thabeoroprisss meainlfrnrtgmﬁmnlamobt@med ifnoaga lesdst (ane 1mage ofa
first lehd flﬁ%%ah%ﬁu A88g%y et 2l dﬁgy $id20hd A ugﬁgpﬁ{gﬁ(gﬂlir?ed

second |'ens using Ythe’ exani I nf'ormati on
informpatipn pf thedlst Iew5026] |1 n anot her enbodi ment, a net hod of

[0oz6Fan ) agdtHed dﬂlﬂao’ﬂlﬂl&ﬁsa ﬁ@fﬂ@alomﬁanafaamnmg ragend d&)fnq{ri@é bafhining

informgjo gphedict FOM AJeesk 835 PR AL A Bl with ap IG L Stem fitking

the manafectusé bf the 1¢riseam|iminnbumgfthd= mleysobllem pestiuoed agng the

exam1 (ﬂ'ﬁl%lbﬁ]h? h'g%ﬂso r'l"hg Hft g%tﬁft‘ pa?n g%eliwg% vﬁtﬁ%u% control

em can

of lensps pmsﬂue@ @mngwgmanufmmm&pmmg The veeefthe Rl wtenoean be
under§t(;r?g1 6GEast ﬁ&%&&ﬂb&lﬁmeﬂ@ dt%rp%ﬁ@éjan 8h 188 glalitf c &Rl BF the

dj ment s, praovi de an " qualrty control
lenses jincludimg qogwgte’@nsqsngpwiaﬁ@l% &mnavévdm% ﬁg%gr mpfs Ok Awagiag
station@Yn & Metls WkinGaciihgQine[RhSes FuCh iafBEHtAY lerStf ch®BS pioduéed and

inspec I3 PRERT %Eeabv%dﬁ'ciﬁﬂsahg RSB s e o e
without sabstargia] dewe hmesr dhlagk incthe n;anufactuemg ppwess. SEmbodiments of the
presen? er%hy h 1ﬁ@lqdé Q@g@ Ct u@éﬁl?é@%@%ﬂiﬁéneﬁPMn a quality

tine or ays nt process
controlsiataen, saminslusle arstap of acceptlng or rejecting an imaged lens, or a batch of




present methods which include an OCT system as a

guality control conponent or in a quality control
w@t@uilen220 can i nclude a step of accepting or rR{BUS007069588

an imaged lens, or a batch of 4 WD 2007/ 140220

PCT/ US2007/ 069588 | enses based on i mages obtai ned by

lensestdaged¥nli § 6Bfainkd b§aikd @CQ%yst@ﬁl gh bedifiah, df%lth‘rlnaﬁ?éllj" Qfisthods
ens_or a

can ingle S5 & G1Gu DG SR AU RS G oBGaak 1 e

imagetl iérBeointo Oic dnerecategOrids. For ekafipleXd ﬁ'ﬂ)érs of afbarhlo€ ishse is

N T e e

opticatipéwentban orlglpalibcmtenpe@mhattblmh of léngésaiuld/bd elessifiddnto a category

of lenddd "ﬁtawlﬂgtt}?aﬂ ?ﬁaf Bﬁﬁ@a‘?ﬁ Wl l<1§jol%l:ﬁ)s&i ok fﬂt@rgieﬂ %F)Qcaq %ewer and still
ses

cat ego aV|ng ame optica

be useg w&% ting reiectecht Erisetedipe pf&@CTpmees canhg h@lﬂﬂlll in nnféeasmg the

yield fageest d&:éﬂi‘ﬂﬂé 1R8ds i ﬁﬁif&ﬁurea_ Regpared ®o YRl @Afes FTenses obtamed
t he él eId ate of

s can i ncr in
from PR S 8 SOt g la H0 el (P GainE GoTpRGTER B Bl the
yield masd fos ch)rﬁlcailbmbeSpt@lﬂh aomtect ledfseousingtheipaesent madods cadbe greater

e o
than 9t5£}afor Spe Q)?{Tac{ela rg? dhfcﬂ?t%’?()r}tg%ﬁ?rhslgsc é:?]ilngg glg élfeer %ha%l 0% for
hydraf@d mpa@tllcbemh)é@ogﬂucngtactﬁenqgs egdgan hegte@tm tlmario&(efor s111cone
hydro %@ﬁﬁ&t leﬁgégnh?&éaﬁp&eﬁ[ﬂs gi‘etlﬁf‘ﬁ &t cﬁfnca?f aé'l‘)éﬂtragfe dr’:.lted

ont act | enses, can

silicongdydeqgel eeact ﬁg}}g?soﬁgbec%@ﬁtggbaq @Q@egeatgh@a@ gp,%b greater than 60%,

greatef (HRA176%, ighsaber 204 094, oilgkéa&r&mean guper ogel contact
i,n meth es of I|n|caII

|
10027], & i spinf SRR Su e Bt ORTcobfeurs e Brndis Shtundre
images afiolreorgnemtlenses balenglfivddsdroma tvhicht lbiases 5f2%btaneht Hre lens images

o 4080l 1 50 0 A i Wi
featur@ﬁs opiigad feattres; yad thedikeo The Yk @ys(m@s ean hepoaverntionglACHisystems,
such a8 A& MIbIERS &l 15618 T O8ystert ST Bia Hef N oMMLOCTRYSIER @hBe a

obt ai ned.. The | ens irmges can then be exam ned to
SOCT sysiemm as deseribed 3ROVE f eat ures of t he | enses, such as

[0028phy gh @@dcticingahé!pi@Sent @fethdds) thé OTTUS B Eem &“@sﬁeﬁﬁ ckh b€ used to

providk R o P BI SE FP S CB Fl g m 8
OCT dystesi to,image & hsiddEbreygSiglens anarbecudar r&fRCTive getrestionatsvice.

ExampiE ﬁf fgﬁ?eg tl?'ﬂ %@e {ﬁ%%glrv#lgﬂr’]thg b’t?lt lé‘r\%fegrgsnlhglﬁd@ rvﬁﬁ%{ﬂ%ﬁmitation,
contagh ﬂem@sd éltraﬁﬁ'glerslemes;apomaﬂ enkpy iﬁﬂlseﬁ, tomedrinlay dansess and-gpectacle

lensese)h@B&'ta@n sERIfid b Bad ﬁlseﬁﬁedlﬁe?elh Ne l&ﬁ_ﬁs&}’ SltB&bieSent
ge a Vlflon correctlng ens or an ocul ar refractive

methoeﬁ}srae%ta&ﬁ %&vi ce. Exanples of |enses that can be
[0029] rrag&dltaent lenséditmaged insacsbidancd with théfpres&ht metlibds can be formed

from a %afnr? at tL 18 gils lag% Gt havggil?eﬁgdgllei @e}#gﬁ{’}ce#rgﬁeg eigrn %}%iiple the present
contact pems¢sawinde understood to e bpdrogéliensps or ansesghigcui¢ water swellable or
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or a silicone-containing conponent, for exanple, the
present contact |enses may be silicone hydrogel
w@onvaei220 enses. Exanpl es of silicone hydrogel PCT/US2007/069588
materials useful in the present contact |enses
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rol oqy e use o syste
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person%r@% r §fcﬁ 9.§I tHeQ:olPr?ea'mtt ‘ﬁelrl?g}é’ét RGHHEE Qﬁldn%?ﬁétlﬁ lenses

manu acturln | enSes.
such ap e%@ecti%e%ma?rrﬁeﬁt eesf % lenggss Whide Fhsv&geynm ﬁ@aactt\*ﬂ@l 2
persorﬂ's&fyﬁ eh5bl8s serimfRatueddrofeled leiges ke BE mrACiréd6r debditinedl that
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of SOC'E Sb@éﬂh@xﬂé desqmbt:d heﬂeEh Althoygh embodiments efdhe present meithends can
pl aced on the exterior corneal surface of an eye wll
have a different curvature and profile then a |l ens
whi ch is not 6




pl aced on the corneal surface. Thus, it may be
advant ageous to i mage | enses, such as contact |enses,
waigiong4@a OCT system when the lens is not in cPOI/ESL007/069588

with an eye. In addition, by imaging |enses that are

not in contact wwth an eye, it is possible to avoid
image N@iseothal ard noeih coatati Wk tik dybasther e@n}ﬁﬁlimmtatrﬁgl p‘ﬁtntnh imaging of a
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emboq@mal@te,rtbﬁienb mawé@ml%ceém paalumenfiliquid lopatedin thBeoRtaines For
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waerf(%cag §E not cont acti ng an eye), the |l ens can be
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1s in coqlt cﬁ t\’\lllgl:_] endeﬁgll goen e 83 4 (fens %’?%18 a?fjegg pd 8%%&%@ R,'raocg%ure for ﬁxample
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lens. B4Ry RITArED PR e aroley mefois ks gL ethod:, and
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procedure, for exanple, when a contact |ens has been
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procedure and before hydration with water; and/or
after a hydration procedure and a dehydrati on
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procedure to dehydrate the hydrated | ens. [0035] The
OCT systens used in the present nethods provide at
wo e@sti4ee i mage of a lens. In certain enbodi PENUS2007/069588
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l'ight, such as provided by the OCT system towards the
| ens being i maged. The broadband |ight can be

wo pdovasedo i f desired to provide |ight at a narPOWER2007/069588
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correcting lens. [0041] A nethod of designing a vision
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correcting lens imged with an OCT system and
waele®gmi2ag a second vision correcting | ens usi PQI/URE07/069588

exam ned information of the first wvision correcting

l ens. In certain enbodi nents, the vision correcting

the seéo%ﬁ%oht%cﬂeﬂso&fn%tdekl & to Halé 'tﬂédslaﬁﬁ oR s%sltdn@lﬁﬂ tHRdfrRAR! Or, if

Teexa e |nforrrat|o can i nc) ude
the leqseﬁﬂg? e‘léfFﬂF’éS iSnacseBhs &’Gﬁe‘&ﬂndf‘“’%ﬁaﬁ frles caprbeﬁéﬁlsa?ﬂﬁto have a
better 6ROLH cmﬁifbﬁabléfﬂ'ﬁc&nﬁﬁl’em&dthlemfrﬁﬂmt ion is selected

100431, ” Ryl a SR Bl T A BSipptE g orpmgre of e
followang steriso rdemnfrangorsmaz;senng eorncycutiacd topogauvlfyaaf@ rstiapteto
produéFe&)?ncf%fj Ak %q%)lggasphza'ﬁﬁorﬁﬁm tﬂﬂtd 13'35 rﬁa!ﬁﬁfu‘?ﬂ&% with QLAC%}nputer

S|gn met so i.nclude a ste

providing teamila} goraéion ﬁﬁé@a of the patientdn 2 cempatepéleglanmﬂﬁ Regterior
contack s GerFact)bat&Ion the c@ﬁl@hltduﬁface ﬂ@pb?ﬁﬁlﬁy morﬁﬁﬁbﬂ,rth@ ﬂ:aﬂﬁlm

1nfonr{\§1tlgrléocg(yﬁﬁ1arg{§scitgllgﬂ t}g,ntﬁjglscg quegcct:)g%t legﬁa pﬂrgcogltact lens
surfacs Based dn tl@@plbstﬁiptlloﬁ 10$ t}teqmeelntcundxoln ¢hd iafoemhtion pﬂé@ernt in the

comp 5 PR Sinelc b 5B T nsBbishblis St bRu05A vy nd

combigatinms therenft Fot cxample.dherO6F yeshgrradetusedtoenfing thatieentact
lenses%E sﬁééﬁf’ct &’e@fg‘n@lhhye hb YeSARhbdabterillios. i f  the lens fi ' t of

rst. I'ens_1s unacceptabl e, .the secqond contac
[0044] en§n addhtion, ryethodrien cpwPRas e llketingsurace data gb e cortact lenses.

For exa@pfe) ﬁﬁtéﬁbﬁlﬁfabe tb?ﬂ@@f)ﬁjd pb@teﬁbhesufrfaf:éfo bgﬁﬁhy, [RBEE cafibe
a con es ] Se
cetermfed fiTpufiga ot e gﬁ%ﬁ@%@f@ﬁ?ﬁffﬁ%@wmaﬂwﬂy

calculatedy auisinigribe thickmess! dasa.mlftaned fromxgeﬁpimyg@f the spefacectopography data,

andcoﬂ{b(? %ﬁsﬁl%FJb?al surface topography information that
pul ated with a conputer; providing tear

[0045]f i | mhﬁrpresmtanetbﬂd%alsqj@phldeme@hv@s phmasnfaciuping lensesy a¢ described

hereind &5 EGHiINSmBoMARhE! iHe rman‘&%ﬁfi"ﬁfg th&RSdsSHE (18890 PAsRde 9ﬁlon
h ormation, the te

t he corneal surface t opogr a
correcting |Fnses HOF FEANRIF, IN§PMB amﬁp fd%rgimg%m@t% the ling beipgamamggetured
can betd@ridan b@l@y lén(S 128 a@ostaéttlensaMeprédencimdadtutigNMethods can include

athing i 358+ AR BRI R EPEk e indiol W Bty
[0046)v er il ypentagn spectfondmboriimegntsthe tomn issaxtast mokletl lvbutiactdsss or cast

a(;,qg ystem and conbi nations thereof. For
molde&%bﬁlg?l%l rl%CT system can be used to confirmthat

[0047]cont%§1presp@q~r§@th0@ﬁ may,gicjude ong o5 mgresadsdifianal steps sughrasgteps of a
cast mﬁﬂﬁ‘ﬂgaﬂo%du% 'a§ %nde[r&géd’fia b&s&@dﬂdr@iﬂary@ﬂhﬁcﬁe &@NFor example,
|se collecti.n ? ace data of _the, CO
certair) PR O rpmufeefamg e DEh pof SR 4TS, oY ffﬁw,g a
polymbﬂ@db&r leng gosmliﬂgameteholpﬁgrlawoldpcurbxgtdpdiﬁrﬁeﬂ@ﬂble lens forming
r.m ne tact

materiglgitngl elf%s ! %olﬁle gemglagr}g ns 1910 plr% aﬁcF a o gln%en?be{ gavmg gn
polymaszadgemsrmwlknt,odah@smgdamymmmddm nrod.uc_t 6o a magiemembheof a
lens mﬁgf %gﬁf&%g@.ﬁ%&ﬁw%lg %rﬁgo eﬁp oﬁmlf}é&‘l Bﬂzn{?ﬁgém?s product,

present SO I nc

hydratipgradedensed polymesiaedlens peo Juels b¥Pasiag aiheiened Ionsobiaed fram a
lens m@Nd) g%mﬂig% lehdiR d%]lhﬁlé‘@f lidilhﬂﬁh E@ﬁdk@.§§ sﬁﬁ'ﬂlzﬁl’fg%jleh@located ina

saled e S R B e SHem e hSeRe Sn B AR ok Parec

combinationb ef thedforegemlg stapsay | ens or a contact |ens. The
[0048#Or eiﬁ Q&dl{mﬁ] HI ﬁ?ettffa[tivgg' [[‘E:tﬂ?gé%ﬁ ﬁ%hf'a&ﬁlll éjﬁleﬂ{oﬁu}i gglstoh:%mpnse
i ncast nol enses
a step pﬁ@nagerrsaa ns prpddieq a lens mlci membepesing mogﬁtﬁderpwe rfog examme
the lens is a cast nolded contact | ens or cast
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nol ded corneal onlay |lens. [0047] The present nethods

may i nclude one or nore additional steps, such as
wGaet@pa4@pbo a cast nol di ng procedure, as under sPODUSIPY7/069588

persons of ordinary skill in the art. For exanple,

certain nethods of manufacturing a lens, such as a

dunngcé)l@hﬁﬁ&nﬁfﬁ&ﬁnng PchHQQh:R'lﬁ&h&& rﬁolHﬂ%XEEFsEé %é&ﬂ & dofhst lenses,
formng material in a lens [d, cuUrin

variatigp W@@% Rolds &hat g 09CYF AYSHGime Y pffegt theaulifeang Wﬁaate of
lenses @tHedi tﬁ@'eﬁoine TEinb’Gﬂndeﬁt@ oPthe Prstentemebds dREBRIpribeim

single Fagl@ ARt o€ € Fons VS RULAS b ooy Bl g imetey magig
both meotd mnthersgofaﬂensmr)bic tﬁalﬂneormbmpborhntenfsrcamemplnd;eelrrmgmg a
compthg L YO Shitdh ge *o? BSnith g‘féﬁ% As @Xgﬂh E N&i tﬂg h %ﬁgneithods itis

Eﬁbtp yneri zed I ens pr uct, ‘1 ns i ng
possibisipanessercitheerrgaturesgis singl @Imobgmb‘%@@ﬁfn guch 4séh%curﬁatare of a lens
surfacy tfiHIRg Rigidd Sttthélmiold ﬁ‘leﬁh@&k A hickh&ys iolf bl 188k- ﬁlaté‘d‘&avny of the

o BBl e e S S g

Measueiglhhesatahd bthepfeatunes (ffdérﬁsgﬁd)lﬁg cat BeﬂSelpf[uDﬁAﬁ}mdﬂibtunng of lenses,
such a?rgéjri}_’%cé Qnr?gsr a(rrteggnglﬁ r?'p?h ées 1gq%r%s ergglg 1|c1r§%egs ﬁ\éea}' 1tn'|l1'ler %aggaffect
curingrod Ipdlymeraalble meatenidlsiused i produed legsean USTE the ptesent niathods, the
a
i P MV AR 200 SETLLEORIARERR Pyt
acceptﬁ@ﬁé@@es such as contact |enses, variations in I ens

[0049]”0I A s‘hBﬁ'h iR BIG OP %%n&‘éﬂ%n§ lmamag%ﬁ vagia Vﬁﬁnt% @ET Eystem to
rate of enses .obt

prov1dEﬁB 6%‘?%%? a;seghon ﬂ%ths catactlens, iy gr ie& or@i Hp?ges gan be obtained of
contact feaggsrif vitro withgtler O Tsysemse Tmagesssukcle asilhwtrated SUEIG. dcan be

used t& Il?tgmamgn%%lg efé gl%?ﬁlen&l e F‘g’{ta"ﬁ%’. arately imaging both

tional enbodi nents
[0050]c an UsigyPCS amiagesy sl a8 thasenihistnatedrin FEG sLipt 6t 8, digital or

complftéHz'&i Q%r@seh%ﬁ%ns @fsco%i‘a%mh?e% catiBk BEtaHE:@ @ﬁ@i‘f‘seg?esentatlons can

' It 1Is OSSI [e to neasure the cur ture of
prov1d§ |1r#@n@atrﬁ51| salclﬁéﬁ%face Sepcwrenand shapesthatznan helpgh the design and

mmuﬁ&ﬁfe&ﬁ@er@@i [ Iih't dlglﬁltlfoﬁgth@ ﬁ%ﬁésehﬁﬁoﬁpééiﬁ Hﬁﬁ?ﬁl‘l in &é’ﬁ&mmmF curvature
n e ens-sna av e ens.

of a lej, éu%w \BE SUE of ﬁéeqsemg%?tﬁer&b%énéomaam HEDE § Roftware

and avtomaied odrhputet foutinss, thel\hmgcmcarﬂ@ pseedecaodcoaict és provide visually

1dent1ff1a?)?l{ }éﬁﬁﬁ‘ls 8% tﬂeq &Pfegss S| ? t%‘1:7‘1c1t1~' gi %éﬂge&ﬂn%ﬂh‘ﬁfl&? Eﬁ‘a{tia? 9

ses, suc B35 co enses
featur@h%mjgtbghkﬁ | ens nold thi ckness over time can affect

[0051]C ur 'Aﬂﬂey&fnp@@bﬂéf@i@tﬁ%@ﬂ)x%séﬁ%r%h'o@ leSntd&tQehsti® iIR{sRH4eE $n FIG. 2. The
nses. Using t present methg h

repres?réﬁsorlrfeﬂggescaawwtm%pﬁrawé&%ﬂg@hﬁﬁ%@e35%}85%%@6 ens along
a numb@rofencidivnd! Digital 1&@L eqms“ehtaaohmsleﬁs inl 4304 Gbtaited SRWOCT

scction frdecS by S5Pa) 301 erpen iTane B oSe Bl G e
[0052]c ontAscshowvans FIi Jyialcantaselens bhwhs imaggd svithemVisente IGT sgstiem
while ik coft QO 186 %]Wgsgﬁlﬁftﬁd bl a\ébltn'gg IWOEF%Q%D&V a a}g&goﬁ }Safélglg}s?egtional

SucC ustrate
1mage$:|@qngqemhﬁ@n@d efpthrritestachientes v vivp using atantQeT systgns, including
SOCT[s?&@x% Sﬁél{;iﬁ Vil 1rhzi;?9 Siﬁn liesﬁ’s(éﬁ téBelp 'alt%gn b{Hg,H 8drtadt hsédbased on
or al or conmputeri ze
lens Sl}a@f)i‘"é‘i‘?ﬂf fbir gﬁgveoﬁo ac%ﬁioé‘cstcopé‘?rs es can be obt ai ned.
[0053]Su c Anodiet esanpletof adigitahrepresemtuticteof néantavhians s dlusthatedin FIG.
5. The férg}c'e%&ﬁatfl%qaﬁlgfuﬁg? 1‘%‘:n?s1;.sriq ?Shotépaghg ?rﬁnrmé?t d’g‘ atnﬁ lérps cuﬁvature

informatipn emeng athepthengsadn péditiemfsuch & mpd@teetuamm caxgbemndvd\tmmelude
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of a lens, such as a base curve of a |ens, anong ot her
things. For exanple, using software and automated

W@ oopaieeo rout i nes, the image can be pseudo- coPCT/USIHAB0KISSS
to provide visually identifiable regions of the
i maged | ens surface, such as thickness infornation

lens ﬂﬁ&&%&sﬂbfo&%@ﬁ&{ BigitdMnd ABrdstrliftions P Rhhe Mbw in OCTE

representatlon (0] ens |1 S
section Hnapaeacarg ¢ preRared and apneat dmilanto; thel|illutuated is Sl ol er

[0054]0€N & BhEEmBeEMehd, b wsdthed ¢dﬁ§brlse§p1bbidi1kg1ﬁﬁ©cfl‘fsy§taﬁl dreNslurality

nb f
of OCT silins.PeR el e @it Shiteigs etk Sfrine o nublity available
sources.e @t liens) sucheayascontact leas pr ehearasionnorraping denssanbt atactdin a

contalflé}%tt)n 111 % (f@ﬁlﬁ)%éif w&ﬁ dGSuc% a& L&a@%zhhé%oﬁtg&t\épw@{l@ 1@11? 1% I%laced

ina hgm paté Otf H@ QEhtsystem} eﬁ:memon eoprrtuéet, @vbosh, mpmthst_@(%ﬂf system to
perforf’h ;ﬁiﬁeahgf oiaop‘?i%ﬁlss‘é&'lonséc%é & thé Bk 1QARY in HAYREIFRANTRE data

. obtai ne ther contact |enses in VIVO usi ng ot her

obtaingg-the ge;ﬁ@néwo? lecied by p sgmpwerandcanche fdisplayed jonja ogpyger monitor or

other dlﬁfﬂgﬁéev@c&n Jotwiseclart e Lh,eh Itb skfassy&mh@adw ancpmbm@tlmhgmgsml in
ens

the profangneies, Pt amaeO0n F CARBTRALS Saine Higkneb hriflogcdee
profiles equrfase désignispsurfate eurvetateaartd the tike,ivehich tanstheraslealbe nsed in the
des1gnFa!nS‘iman§1 c}ﬁﬂ? o? %Hl&(?tﬁ%&{t&g lc?rlsgsC ! "HHES {tﬁﬁ?e ﬁH§ %%@t ods lenses

grap ntormation an SRS CUrVALUr e
with Hamﬁgd pativat cqmforioean bedesigaed, mlengq;owﬂalmmpmbmlﬂa@ﬁe@ due to

enhané‘e@ uQﬁtz%ﬁﬁgl tsh bosbikided. 11 WO 2007/ 140220
588 ns thlckneB%Plnfor %

(005} g dn V@m%égﬁaﬁelpaﬁg in, it hetfods can

be undmtdddcta coMBEIes conist b%eﬂflﬁl}%fe Or eurdisepPigaiging amlehg fsudtas a
I n one enbodi nent,

i |1 ust ed.in EIG, 5. 4
contach ik, g B OGT Rt ST a1 ST &y o e or o
[0056]p| urAdthough thefdiCBRumtsrensecfesde ce)tgm'plb@;ﬁct ¢nebadiments, it is to be
unders‘f’&'o?lttﬁgﬁhgs%%rnﬁ R ﬂ'@ gré‘séﬁ’c@l B ?%Irf )éxﬁﬂﬁb AP hgt by way of

sources SucC con ens or ot
limitatigns 1916 igtept chthi’ fyesaingd @alﬂﬁdutesvanmw@da though disewssigfeemplary

embods@Bhtal 19 ke @m\g@hm @berd dlnﬁb&iﬁcﬁwﬂa ﬂ'e‘enm’rvssr and Qg;valents of

ont ai ner Wit aced n.ali
the emppdingais aéygatye%ll Vﬂﬁﬁ% s B d StARsa e lawerﬁ%ms dpndhme
claimst he OCT systen1to perforn1a plurallty of opt|cm
Sect, neg,
[0057]Th A(jr?%xggé%%gimgl ca‘ ﬁ% e;f’ategﬁr)rslcﬁatsvggg ¢ ci %E'ieh(f? B€Each of the
cited publigations arhphtends ansélembypnwywa@d by referemoe mthnm nntlimtieso r
ot her display device. Software can be used to anal yze
the data and provide i mages useful in the present
nmet hods. The i mages can be exam ned to determ ne
thi ckness profiles, edge profiles, surface designs,
surface curvature and the like, which can then also be
used in the design and manufacture of additiona
contact |enses. Thus, with the present nethods, |enses
wWith inproved patient confort can be designed, and
| enses with inproved yield rates due to enhanced
quality control, can be obtained. [0055] In view of
t he di sclosure herein, certain enbodinents of the
present methods can be understood to conpri se,
consi st essentially of, or consist of imaging a |ens,
such as a contact |lens, using an OCT system ot her
than a SOCT system [0056] Although the disclosure
herein refers to certain specific enbodinents, it is
to be understood that these enbodi nents are presented
by way of exanple and not by way of
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l[imtation. The intent of the foregoing detailed
description, although discussing exenplary
weedyodiaremt s, is to be construed to cover all PCT/US2007/069588
nodi fications, alternatives, and equivalents of the
enbodi nents as may fall wthin the spirit and scope of
What {d\8aibfeveft i on as defined by the clains. [0057] A
nunber of publications and patents have been cited
her ei nabove. Each of the «cited publications and
p&ltent&mé@olbgiﬁ:ﬁlbﬁethﬁ@ﬂfr&%@;e&n 51ﬁ ference in their
entireties. 220 P US 007/ f9588 What
is cl a?fﬁ%%n%ml"n %?“i?ﬁ ‘i‘% By CRICHAPHBn crrél.%agmsﬂc
instrumentdenss usigg an wptical goleerencsitamographyesyistenytol ehtan atleast one image
of the @8kl €@l instrunent lens, or a diagnostic instrunment
I'ens, using an optical coher ence tonography systemto
obtain at |east one i mage of the l ens. 2. The net hod
of- cl ailhe methgdefelaimt Iy avheesirs thiedens iy p yisinn eosierting leng
lens. 3. The nmethod of claim2, wherein the lens is a
Icg.nt acfrhé ﬁfbﬂxodléﬁf cilafﬂﬁlrzilﬁ)méfe&&[ the@étf.is @ c?ﬁeélstrla.asl, a@ﬁitr%}écular lens, a
en a cornea ens, .or @ spectacle lens. 4.
comealpaTay Ipis, & cgiea ilanTens, GirasneioRIET ens i s a cont act
lens. 5. The nethod of claiml1l, wherein the lens is a
vitsi onTbhe nrethadi af gldimris wheckin the lersass costadtieped when
the lens is not in contact with an eye of an
i Bdi Vi §YalnenRd oFaGiEl Q@l@re‘ﬁf th‘élléﬂs% §v1smo?fe@tlﬁ%ﬁn§ &ftPthe
|S|maed|naconta|ner 7. The hod 0
lens isjnaged W hem the lenssis net Ineepkeat Wish %em %%@dndwdawbm ume
of liquid in a container. 8. The method of claiml1,

wWBer ei Mhé Rethods clma, whetedithe Agrsds irmfi@dlie aSomaimet. he
lens is irraged when in contact wth an eye of an

i gdi vi . 9. .| ens

25 P et b Ayt BT g gl deg an € ¥81ume
ofllqutéum@domalncﬂ.al m 1, where in the at |east one inage of

the lens includes an inmage selected fromthe group

c gnsi strhg %e%od' dtietRaimUl fvﬁﬁfelﬂ {H%Q@xﬁ 1is h%&?or?@dﬁebﬁﬁ’g lens and the
i mages, . and onbi nations thereof. 11. The nmet hod of

lens 1Sc‘FIH‘|Eﬁ4 ¥ben %@n&%wqh@n.%aém wndiyiguals surface i mage
selected fromthe group consisting of an anterior

| ens sThé arthddofgtaimrg wherpds thenemris b &pdrasadrlémc® an unhydrated
i mge. 12. The method of claim 1, wherein the imging

is perfornmed without cutting the Ilens or wthout

contacting the lens with a portion of the optical
cbber edbe methadpfgipim 1, sihsredmthel @ leaphengrimage @f dfe lensdnehudes an

imagekelc$8 "D tHel'ﬁoﬁﬂT&Qisﬁgng of RRS ERtAE ﬂnh@e‘s N@nSébcRBh irﬁz?ges and
coherence torography system other than a spectral

combiggfienshergefher ence t onography system 13

lens.

11.  The method of claim 10, wherein the image is a lens surface image selected
from the group consisting of an anterior lens surface image and a posterior lens surface

image.

12. The method of claim 1, wherein the imaging is performed without cutting the
lens or without contacting the lens with a portion of the optical coherence tomography

system.

13. The method of claim 1, wherein the imaging is performed using an optical

coherence tomography system other than a spectral optical coherence tomography system.
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WD 2007/ 140220 PCT/ US2007/ 069588 14. The nethod of
claim1l, wherein the inmaging conprises directing
whe@adpeead |ight towards the | ens bei ng i magebPiCT/1152007/069588
The method of claim1, wherein the inmaging conprises
directing an infrared Iaser toward the |lens being

' '11@9 edrpd ﬁlethUa%f 'EFatulﬁqd whkreh e 'Hnl%mE @?&gﬁEesmﬁgsﬁxﬁgdband

eterm nin l'ens teature select m t he group
hgh“@b’h@%}tqlﬁ@s n%lmllaé?g thi ckness of the lens, a lens
shape of the lens, a lens curvature of t he l ens, a
| efs pmmeﬂfodtdfeldnﬁfls whardirethe isdgifg Rombiiked difectinitan infrared
ons thereof using the at |east one

i nat
1356”9%51&8?6“?#81“% dll? The nethod of claim1, further

conpri si ng determ ning a |l ens feature sel ect ed from
t he gr dhpmethediofclamy lofurther boropmsing dgemining adeng feature selected

from th@ u %ogﬂgtk‘nessdff fl@ﬁsethﬁm&% o?fthdatlgﬁs 'a%h%'sh cffft Oens, alens

i nat | ns er eo
curvatugq 9@ ’a& lengspasyer o éhe lgpgy @ lets edge profidgef th ié@nsm@

combifiBfidiRdhé&tbofilsaigthd at Embh@[mé?%mﬂeﬁg determning a
| ens thlckness proflle the |l ens along a neridian

oot ThERRuPASR S L 90t BEPhBn R R (b scteced

from tHe gromp onamstmgaf,a thh:kn% pmfgc etthedensda hack sunfacd §fpe of the lens, a
o d i di ¢
ot AEECSEDS e, b TARAS SRt A 1 d90mage of e
lens. degr ee neridian, the 270 degree neridian, the 300
degree neridian, the 315 degree neridian, and

cogbi nﬁfhé ﬁféﬂlddhﬂ‘ﬁ:%ﬁl 1, ﬁﬁthe?h&nﬁi@&ﬂ@det@ﬁmﬁh@ aeds thickness profile

o e 0 RS b SRS o B B hee e e 0 deges
meridishgthe 30 depree neniglians the 4faiegfesaadridian tiec?0 d@'& meridian, the 135

degreé']rt#eﬁhlfag Ctﬁ!: 1§€ H%@gé meﬁﬂﬁn tﬂE 1§'0 Ei%]rleg P%HHI b%‘ ?e%'gél'merldlan

the 22f dagrsg @ler@m thet270alegree nzemdlam dlerﬁéJON@ere@fmmdsamlm 315 degree

mend{aﬁrmegon%qgg{oh§mggeolfnspect| ng the lens for defects
usi ng the at I'east one image of the lens. 23. A nethod

ks QIO AhE B SBEET 08 ¥hsdf BEher BACTGh1EM Frdg

asphexdf céntddtia@ds. vi sion correcting lens inmaged with an
opti cal coherence tonography system and designing a
(? OndTl{é ﬁ{eﬁﬂ) Gt La?rﬁtll %F}e?rpélelféﬂsqga Hgfl ?&ngc}olﬁ?a%t leﬁ? a
ormati on Vi ston cofrect
multlfmlzgm¢tﬂdm20aME/OUS@OOEIIS)GQSSS 24. The met hod of
claim 23, further conprising determ ning the shape of

a2 £0r N§Re HettddRACENMD 1UFHRRIL e 18Rt & llic6MMSfdREEE contact lens.
tormgraphy system 25. The nmethod of clai m23, wherein

27 nou ThE Mot Sleim o S e OB A RRS AT E e RE o dtects

usingﬂ&aﬂﬁamdmfag@ﬂfthbhﬁmgr oup consi sting of |ens shape,
| ens curvature, |ens power, |ens thickness profile,

1 89S A method of designing a vision correcting lens, comprising

examining information obtained from at least one image of a first vision

correcting lens imaged with an optical coherence tomography system, and

designing a second vision correcting lens using the examined information of

the first vision correcting lens.

14



anterior surface shape, |ens posterior surface shape,

| ens edge profile, and conbinations thereof. 27. A
woreaohad2ed nmanuf acturing | enses, conprising: eREMUAINTY069588

i nformati on obtained fromat | east one inage of a |lens

imaged with an optical coherence tonography system

dgn | NgThB ﬁlemaattff%%mrz% afrtheP orhfriing AdtembAHgRE .J;Hapg of a cornea
qual ity | epnses roduceﬂxu3|n t he exam ned

ofa P‘?rﬁ?fb}‘%% FhGr?PHFal CORFeNGSHOMOBHPIY BYStelt hod of cl ai m 27,
wherein the lens is a vision correcting lens. 29. The
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31.  The method of claim 27, further comprising a step selected from the group
consisting of accepting the imaged lens or a batch of lenses similar to the imaged lens,
rejecting the imaged lens or a batch of lenses similar to the imaged lens, categorizing the
imaged lens or a batch of lenses similar to the imaged lens, and combinations thereof using

the examined information.

32.  The method of claim 27, further comprising obtaining at least one image of a
lens mold for producing a lens or a portion thereof using an optical coherence tomography

system.

15



