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METHOD OF FORM NG A CORNEAL POCKET CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 001] The present application is

wa@2@emnti2muat i on-i n-part of US application no. BOY/EB097703610

7 filed Novenmber 3, 2004 and also clains the benefit
of U S. Provisional Patent Application No. 60/775, 607,
filed on Feb. 2 1, 2006. BACKGROUND OF THE | NVENTI ON
[002] The present invention generally relates to

nmet hods of form ng a corneal pocket to receive
intracorneal refractive | enses and, nore particularly
to configurations of corneal pockets to receive such

| enses. [003] Intraocular or intracorneal refractive

| enses prOVI\IIE?HéDbe*iJ&RﬂN@fA”ébh‘NtAlPFb%g&ﬁc' es and

extra-ocul ar contact lenses for correc
deficiencies in visual acuity and refractive errors.

| | f |
compe | so CROBSTREEEREEE T RaCrel ARbLiEATDNE 5 'Y
haptic portion for supporting the IOL in the anterior
h | OL
e 06 2bs <l 2BR a4, A Gertifiatondn BhRf s Baaubtro.
TCAO&, 7 6 - fildd tdedmwala bob4 hast tansd @m(matm@ebbh@ﬂt ot U.S.
ser

in. the eye_vi incision than
GavsioabPaant Ko No 30zl Bof, TtonEre ingdtsor
rigid I O.s of conparable dinensions. Larger incisions
in the eye have many di sadvant i ncl udi ng | onger
patient recoveBAGK %B@U’\&QFQFH\%NV#NE@N ncreased ri sk
of infection. [004] However, the flexible nature of
deformable I OLs typically presents probl ems both in

@8Rk uvdhenprespet jroentrt igegelyi iekaies itenmgeese dofr éorming a
SRR IS ) Fhabdn oA SRl BT
Qmugarﬁtlommfmrmeﬂl lpoekatg tacieaeise suoh telmse@r penetration

@P?La %Fé&cﬂﬁr Bf in c&rgsal r%*rg&tﬂlee}grqge%rpr&%Qtae\ﬁjable alternative

ctures s
to spectacles and extra-ocular contact lenses for correcting deficiencies in

visual acuity and refractive errors. Intraocular lenses (IOLs) of the prior art
typically comprise an optical portion for refraction and a haptic portion for
supporting the IOL in the anterior or posterior chamber of the eye. All or part of
an |IOL may be constructed from a deformable or flexible material. A
deformable IOL has the advantage that it can be inserted in the eye via a
smaller incision than an incision required to insert a non-deformable or rigid
IOLs of comparable dimensions. Larger incisions in the eye have many
disadvantages, including longer patient recovery times, astigmatism and
increased risk of infection.

[004] However, the flexible nature of deformable IOLs typically presents
problems both in maneuvering the I0OL during an insertion procedure, and in
retaining the IOL in the correct position within the eye. To prevent the risk of
damage or necrosis of ocular tissue following contact with, or penetration by, a
portion of an IOL, rigid and/or pointed structures should be avoided.

[005] Nevertheless, in an attempt to anchor the IOL in place within the eye,
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[005] Nevertheless, in an attenpt to anchor the I1OL in
place within the eye,prior art |COLs have used cl asps,
and the like which penetrate irPGI/IB2007/003610
ti ssue. For exanple, US Patent No. 6,755,859 B2 to
Hof f mann et al . discloses an intraocul ar |ens having
an optical portion and two or nore haptic el enents for
supporting the optic portion in the eye via a tissue
clasp on each haptic elenment. US Patent Application
Publication No. US 2002/01 03537 A1 (WIllis et al.)
di scl oses an intraocul ar | ens having an optic and a
haptic, wherein the distal end of the haptic includes

AT BRSPS, SRR LaE o0 6 PR By

issueadoukeaamplensS Batant Iap.h@655,6|5? e torhiaffrignraesalagiseoses
0 .

b B5rpeaaC s e Bl BlceP B R A EEMSER Mre Hebric crements

fbms?amrtimgmr;]éeegﬁct: ilpgm:ongin?nthelo}q@tst/igoelneisam elaspam taeh haptic
FRPT 9 ot AR or e Rian N6 S e A Podir At apis et

alny discloegs an intheiculslr |Iénsr‘rwvﬁhgea)ﬂdi@tlbtarw;c 4 haptlee wherein the distal

rooves all ow

crystalline | ens, The | || lujd to f]o

SHeh e nantc pikes @ Ramianats BorRicand frsiapach St hengirate
thBliI g 4 SeconeenbobiBentrdf Vanig W, thenstradculdd ferktis attached
ma%/%al so have circunferentially spaced protrusions,

bR gLy 3 HaPle boundary between the optical part and

[0b6] SuRPPhidpNppRdatibRePUsiBStion Ro2DSa2d0IMRI85EP1 A1 (Uno et
separate the optical part of the 1OL fromthe

@ )ﬁ;iﬁc_g:lsleﬁla@ i'ﬂtéa@.maﬂ*@sdﬂai’m @t_rle@?Ft o_[nﬁeoop@p@gr 'I:h§ center of the
c%pﬁi%&lr pdrt @ﬂh@}'er%?%ﬁcﬁ‘ta'ﬁﬂ‘tljraﬁ’t?_to? gr&fv@ts iPihel BAcRRUHSEE of the lens
e optic g.

Characteristics of t i portion, e.g.,

inef regian at vfll mageconiact wihthearystadinedenphdihg gsbovdseallow
a (0] S | |

RS 1 pRE e B 28 4B BOIHSURNZ 1l 1o (B Bifoldh tne

ldied. ol @ fittaotylaofensiod Unenat dl.onay alserhtave rircumfdientayly spaced

SRAFH NS RGPS e Aol SRR G610 Son
eredietherishgied an httemeistpesepatate hes bpial hritdighe IOL from the
%g%‘[?ﬁlﬁqle |e|tn%: 'Ijlh%r_]d?%[h%teg ﬁ{etﬁ]g r%yi%)sgg :r?nsﬂ%agéﬁg%gte%iall dee?esrtloration
in optical characteristics of the optical portion, e.g., reflection of light incident on
the periphery of the pores. The location of the protrusions is limited by their
potential to interfere with or restrict deformability of the lens for insertion in the
eye.

[007] US Patent No. 6,106,553 to Feingold discloses an intraocular lens
having a shape that is predetermined with respect to a shape of the crystalline
lens to form a spacing between at least part of the IOL and the crystalline lens.
For example, the radius of arc of the posterior surface of an optic portion of the
IOL may be smaller than the radius of arc of the posterior surface of a body
portion of the IOL, so that the optic portion has a vaulted relationship to the
anterior surface of the crystalline lens in the location of the pupil. In this
relationship (e.g., Figure 28 of the '553 patent), the body portion of the IOL is in
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For exanple, the radius of arc of the posterior
surface of an optic portion of the IOL may be snall er

W@ b@s/oe2ed radi us of arc of the posterior surfaR€r/tB20¢7/003610

body portion of the 1O., so that the optic portion has
a vaulted relationship to the anterior surface of the
crystalline lens in the location of the pupil. In this
relationship (e.g., Figure 28 of the '553 patent), the
body portion of the ICL is incontact with the
crystalline lens at a position radially outward from
the pupil. The ICOL may have a circul ar groove that
allows circulation of fluid in the eye (Figures 20 and

(Izon%ac‘?fwﬁ?ﬁe é'gg’tamﬁ_%eigﬁs) pt 2 OFQ(%]I'[ dnnFard?a?Igrdqu‘?\%rdrﬁ%&at% plpil.

enses {2ges corr
bef 1@l emyi kave a wrcslaagrmmthg:t almws citquiation rod luid ehthe eye

e, n ening in the cornea of an
(g%‘r%a% ég\%l ?ggie é@%@%ﬁaﬁl ties. Sone previous
[OOBhea-Irhimedwetaedieﬁaques Iémee biﬂ@rolavemdntkiee sfuragi/a:raages for
reshﬁﬁi ng i.nner ort o& hﬂ F@e to co d
GATEGLNY GEf ?'%”%%%f”e%‘ &Y 'F?CQU]B& P’P%%l?&p‘ﬂﬁ%ﬁe
ih® avtoperwngriai the eortes uf tah I’@/el NaieyYRisuals Ebmdrmeligsd. i 1Bdme
Fgrsvllmament vi sual errations

i RGeS MOl invales, 15 B aics e ing ALioger

Borforfscyethel ddrRea Ab SBrrettivib Al dedibiehtied] aabweriNe@h surgical
reshapi ng surgery an entire flap of the cornea is

epharied tso”?}erle\"ﬁrﬁ dexdlingin ?%’W Helk ok Gregtigg permanent visual

ABatibARtdraRe Yatibhe FOEIHRAS, Itl'i‘e bF&e@HF&Qﬁééduﬁlﬁqlﬁtt%comeal
insert intracorneal |enses, the cornea is

lngges arer eyersinle- r%iﬁ%e'nn tapygabﬁ@glqag C@@ﬁﬁbtﬁﬁhﬁpmaesurgery an
&ﬁﬁ%‘ﬁ% of t'h%%Htﬁwea]‘q@'llﬁ Idfégé&- f feLgFﬁr] g_erfg\’t%@lnodification

surtace | ntac t erepy sinp II_’]g
cv{letheroprfmaesm thehsurgery gisedl tognsgsh iniaicoimesf lesseh aaflap of the

cR)‘?ﬁ ﬁ&rllffréaapﬂlf rra"i’f?%repg@l:két%‘??rh%dtht V\%%‘dh{ea 9ssue which

orm accur
Iaa\aasl abore fabr trajmrrweaatl ewfaasy rietati dherby sopliéying rle¢afing.

SBGERRSHoEY e St B FE0F 00y 1k P o
iB mnﬂn'mt tb rp@rfsmanaahtegasAldbféam kenses @higk aeetaeamlbteeﬂoysuch
\é@{)g ggré%t@fq]are no%J er‘?’[lrely sa?sfggtBFye or a%lﬁgty o(? easons including a
tendency to shift out of position after placement, to impair transcorneal gas
diffusion, to be excessively thick, or t0 be unable to correct presbyopis or
astigmatism.

[009] US Patent 6,599,305 to Feingold discloses a corneal-pocket keratome
device to create a corneal pocket and a lens to be inserted and retained in the
corneal pocket to effect correction. The corneal-pocket keratome creates a
pocket of precise dimensions in the cornea. The corneal-pocket keratome
includes a drive unit having cutting head elements which contact the subject
eye during corneal pocket formation, and also includes a blade assembly that
oscillates laterally while extending forward into the cornea to form the pocket.
Intracorneal lenses are also disclosed in US Patent 6,599,305 which may

include a feature to impede accidental lens movement after the lens is disposed
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[009] US Patent 6,599,305 to Feingold discloses a
corneal - pocket keratone device to create a corneal

w@owReL322hd a | ens to be inserted and ret ai nedPCTIB20€7/003610

corneal pocket to effect correction. The

cor neal - pocket keratone creates a pocket of precise
di nensions in the cornea. The corneal - pocket keratone
i ncludes a drive unit having cutting head el enents
whi ch contact the subject eye during corneal pocket
formation, and al so includes a bl ade assenbly that
oscillates laterally while extending forward into the
cornea to formthe pocket. Intracorneal | enses are

IRARIThPSREd. {Rehnt QariRutE YA IR ssgion o
aacwcenﬂfetmtlalejrregtulantai sposedw t hin the corneal pocket,
RU7 ¢ ARHT B e e FE sCn S ! € PosBhon For TG Visua

Mnmalitlesrmro@hasmgedl fmplaatatmm tod carf appmpnatecd:ormg:tlve lens
' antation.of

i | bn | i
Wi Bhe SRPRA TEA citday Pttt i beiarh TR BIRE R i quon
pwagiisliye léhedvllt:ieaﬂidnl@ pedp@ry @peuabuaéﬂ gndrarereed.amMberens also a
sSucC e ens rengl n I

S ol B Ml T e eushasnrmaner el e reyersed and

mbmeha@r(esc‘d@m@ﬁdn BOauligs ahn@d 8oL ikBAI AbrRsmaiticesh Thrérels a
reversed and whi ch enabl es correction of a w de range

fgFthes Repd T08 BrBPTRRM Qfilksertingnap dntfagomea) lanfe PuGhe @@t ftd’la”fpe

HERd R @ @ésn‘eﬁﬁﬁfrédd?ﬂeeﬁﬂoédﬁbh aﬁ/ﬁﬁé\ﬁ%eﬂeﬁ'ﬁﬁng %H@Emtabﬁ‘b bther
can be held at a desired intracorneal |ocation,

%W%d@fu%eﬂ_@?f%tsl EIH@O @rnQ?anﬁg prigelbeAaf ceralingra @(P@g@lleDOCket
érr{beéﬁfipﬁra% 9 ofsl] conk%f tHAt @ﬁé&%lyﬁéos‘?ﬂo%aéddwila a yariety of

corneal” pocket an I gurations such poc
igfracesnealdengeposi ti on and hold a variety of

i ntracorneal |enses. SUMWWARY OF THE | NVENTI ON [ 0011]

In one aspect of the present invention, there is

provi ded a net hoQUMMARBYIQRREHEAYWENTIION of a pati ent,
conprising providing a refractive intracorneal |ens,
wherein the intracorneal |ens conprises an optica

[0011] orn anel aapda i ithee p@stntoinyention, there is provided a method for

correcting vision of a patient, comprising providing a refractive intracorneal lens,
wherein the intracorneal lens comprises an optical portion and a haptic portion,
and wherein the haptic portion is corrugated; forming a corneal pocket in an eye
of the patient; and inserting the intracorneal lens in the corneal pocket.

[0012] In yet another aspect of the present invention, there is provided a
method for correcting vision of a patient comprising providing a refractive
intracorneal lens; forming with a laser a corneal pocket in a cornea of the
patient; and inserting the lens in the corneal pocket.

[0013] In a further aspect of the present invention, a corneal pocket
comprises an arced portion; and a straight portion adjacent the arced portion.
[0014] In an additional aspect of the present invention, a corneal pocket in a
cornea comprises a straight portion extending across an entirety of the cornea.
[0015] These and other features, aspects, and advantages of the present
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WO p@8/0232my t he i ntracor neal

and wherein the haptic portion is corrugated; form ng
a corneal pocket in an eye of the patient; and
l ens in the corneabCPIRAKEN203610
[0012] In yet another aspect of the present invention,
there is provided a nethod for correcting vision of a
patient conprising providing a refractive intracorneal
lens; formng with a |laser a corneal pocket in a
cornea of the patient; and inserting the lens in the
corneal pocket. [0013] In a further aspect of the
present invention, a corneal pocket conprises an arced
portion; and a straight portion adjacent the arced
|H\9ér{'t|o nwﬂ[ At el '?)eﬁ@r %@b{ét&ﬂ}f"lw%%f‘&eﬁe (t}eth@r ?&I%Wing
I'nventi on, a corneal poc n a cornea co
Cyawmgghdeqmptlmmrandmaamdj ng across an enti rety of the
cornea. [0015] These and other features, aspects, and
advant ages of the presentinvention will becone better
under st ood WBRIEF BESGRIPEI@N GFEHEDRAMWINGSIr awi ngs,
description, and clains. BRI EF DESCRI PTI ON OF THE
DRAW NGS [0016] Figure 1 is a sectional view of the
[0016) | ﬂgw@ntub@nseﬁuoam v&aemohmé agerorcsurtiorgat &d ehemaving a

di sposed wi thin t ne the ey according to, an
SRR ss B spatat W | B Corbtn 741 Fiey &6 5opadin 1S an
&GRsddigeal ofthewvehtidhie anterior portion of an eye

havi ng an | ens di sEosed within the cornea of the eye

9038k diFigTe & 'RAGIEREPNAL HiSYHPTWER@NETIOf REMOA\E ANiGYR;having an

IEQ@ér%boé:éog\Hﬁrﬂn I SENRERbF 7 dy, ﬁ@éHr&ﬁ? b §n@th§péﬂn8§d|ﬁfent of
steps involved in a method for Inserfing an lens iIn

thadvesiesa of a patient, according to another
POPeC! BRilre O sEREMLIA r'eBFésehQO%Qslerféb%‘fr §teg)s |ﬁv6;]}ved in a

cross SeCtI onal view O a Cornea ocket accordi
rmathedtfodinseriingodn {dns lprtéseqwneanoéatmarhlﬁnt @egodo@r® another

é:rhgéﬁlr‘:ﬁ?nlsﬁ'tﬁé ieRii&t exenplary configurations of a
rneal” poc el ’
[0019] Figure 4 is a cross-sectional view of a corneal pocket according to an
embodiment of the present invention; and

[0020] Figures 5A-51 depict exemplary configurations of a corneal pocket

according to various embodiments of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

[0021] The following detailed description is of the best currently contemplated
modes of carrying out the invention. The description is not to be taken in a
limiting sense, but is made merely for the purpose of illustrating the general
principles of the invention, since the scope of the invention is best defined by
the appended claims.

[0022] Broadly, the present invention relates to methods for correction of a
visual deficiency of a patient. The present invention also relates to methods for
insertion of an intracorneal lens in a corneal pocket in a patient’'s eye. The
present invention still further relates to corneal pockets configured to facilitate
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according to various enbodi nents of the present
i nvention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON

wQ 0®810232The foll owi ng detail ed description i s PET/IB2007/003610

best currently contenpl ated nodes of carrying out the
i nvention. The description is not to be taken in a
limting sense, but is made nerely for the purpose of
illustrating the general principles of the invention,
since the scope of the invention is best defined by

t he appended cl ains. [0022] Broadly, the present

i nvention relates to nmethods for correction of a
visual deficiency of a patient. The present invention

tﬂle?r%errt%naéf%\% f]l‘?acfgr‘ﬁé%ﬁ’%s Rérelisertion of an

I ntracor ne n a COrnea pOCket in a patlent S
[6923] The gontrgginto ithey @bl @nt, dnisdmd wembosimeris avfethet present

. | t to facjlitat ' t ]
8RR A RRRE] i SR e ok REL AT b I o
fuhteerpent@ncarthe ebse sbme&m’naﬂlamlmtracmrhealhenspra&sjenotmaxumuze
st fe paeEohich st Ak HerESt REMayBE Refing:"2PeS
[it)os?]r t iF¢gnfr@f1h&na|gebrmsﬂ>r\nmlof |tI®aﬂ$]{1teilmd pbﬂldfﬁaﬁﬂ am zget 109
Su ace of the or nea eft 1.ntact ther

T B eyt Stiang merD o 1 & disidsed harein, cacer i o an
athisydi®ent BE tiNtreeh®in. pwrﬁtth@renﬂfodaﬁerﬂy@r th@Oinveriti@vi srbwa in
corru ated intracorneal lens 10 disposed therein

ReWSr di gst I aPRYe RBOUPRRSSE WHNINHEOTNeR, P dich mthgartlally

SRR B BhtePlor EREMbEVENE | RBoSRBWA ih Fidth@4"i€ ah.irid €06 10As
may be di sposed within cornea 110, which may partially

aherasarle Iﬁes A0 eay b7 NSRARBAINTIGAMeR S10 EWEWING fArTFR e & a
éorhéalaﬂb 5v¥” S coryné\g f%&?i{?.é%shﬂgegsla@ WXor?Ealapocket

|nserte ormation o
kesatoes demmk@s displebetiming aferemeantieted &lSgPatentsNag6.599,305,

bR E 8 DERl RO IR S LSS o
idseyiorsucened MR Ensild nag dvape rathegtit portishedde vdech may be
Lt ey e T e A
interference with the vision of the patlent by haptic portlon 30 may be avoided.
In an alternative embodiment, the haptic portion may be eliminated, whereby
lens 10/10” may consist essentially of optical portion 20 (see, e.g., Figure 2).
[0025] Optical portion 20 is not restricted to the configuration shown in the
drawings, but may have various shapes, such as circular or oval, wherein
optical portion 20 may be elongated in the horizontal direction (x axis) or
shortened in the vertical direction (y axis). In some embodiments, optical
portion 20 may have a doughnut-like configuration. The size and shape of the
lens 10 may, in some cases, determine the size and shape of the corneal
pocket. Various embodiment of such cornea pockets are described below and
shown in Figures 5A-5I.

[0026] The lens 10 preferably may be formed of a biocompatible material that
permits sufficient gas diffusion to allow adequate oxygenation of internal eye
tissues. Such materials may include silicone, hydrogels, urethanes or acrylics.
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opaque and may be | ocated outside the optical zone of
the eye 100'", whereby interference with the vision of

w0 b@spa2rent by haptic portion 30 may be avoi dediT/IB20074103610

alternative enbodi nent, the haptic portion may be

el i m nated, whereby lens 10/1 0" may consi st
essentially of optical portion 20 (see, e.g., Figure
2). [0025] Optical portion 20 is not restricted to the
configuration shown in the drawi ngs, but may have

vari ous shapes, such as circular or oval, wherein
optical portion 20 nmay be elongated in the horizontal
direction (x axis) or shortened in the vertica

I?'ars%%é)p%(désﬁéﬂﬂé)that tﬂgﬁé)ﬁ%bgﬁ%]%%ke coi?m Iﬁﬁru%1 fn'ﬂterlal Yhich

syvalle sa:ntev@mweofhytdrmw el&JcmOnaiayals; for sxampleasgdrogels, are

Y8 Rl S el 0 BRRRE ot e s e e

[oez'c]ru dé&d dlmlcah/\chmdctshmm ofmp‘ﬂncglupcmﬂoﬁ&%dnay [@028ctétdor
ns 10

tibl.
SeREndeBictis SR YelQns o S GEPRahyghig (short
%gwtﬁm@?ngpéenawnam gght@ﬂlnegﬁ) emreaby@y@amcu astigesatis. As
uc eri clu Sl 1 ¢gcone
3 SXHERB ORI REPEn 28T Brie HGPBenoHlar FARIE rite range
dthdn ens idsoresifical partityy 4o ety dd sustdhieed adr a/\dsurﬁéular patient
swel | s somewhat when hydrated. Such materials,

(SyPIRYIfe ODA OGRS ISH g ook ACMROHAY Sk dBIEEOT  patien.
@&TL%I BH&iBR PO rﬁ@@bé%ulﬂ %@?SLerﬁsOp@ma T 5 EP&/ﬂied as an off-

characteristics of optical portion 20 may be sel ected
th@ﬁhéltf)Nﬁ@d‘t‘ﬁhr@e\ﬂ@fqrmd\/@@@m ChesaGleniHies; éts's to Relungersiood

tﬁ@llto E}%ﬁg{és'em ﬁr@ffr%h |§nr’19 II| éénerltrea?hﬁhg%?“iﬁé%)for mentioned

_ ropi a ness presbyopi a

\asutal grededtss . anss thai teeeampmepf ofier e @xmohtlommﬁ ig Calpmywithiy éhe
' I or value in the range of from+ 15 to

@ggé%go'ﬁ%a hrtl on 20 may be customi zed for a

[0828]i cdaptic pmrn@mtsa angy @wrrdand)pmptlcall pohmnaéfeandtmays be

B P REBl 5 Y Tho ) FBLafho B pPhqganon o
edrmgatbmsoaomrdeyi tes addptod ffblheup;sd‘r&hg otp)ni:zil Mrtidm 20 and for
rﬁ{@gg Eett ?lneaddeosﬁ)red %%lsltlgn ﬁwrt %tc%HesalthCOS Typlcally, th(e) nB%ber of
corrugations within haptic portion 30 may be in the range of from 1 to about 5.
In general, a larger number of corrugations of haptic portion 30 may lead to
increased flexibility and increased deformability in the horizontal direction.
Further, haptic portion 30 may have corrugations oriented in directions other
than those shown in Figure 1. Increased rigidity of haptic portion 30 may
provide improved retention of lens 10 in a desired intracorneal location.
Deformation of lens 10 allows its insertion into the cornea of a patient via a
small (about 3 mm) incision. Corrugation of haptic portion 30 may cause lens
10 to behave like a spring when distorted, from a relaxed configuration to a
flexed configuration.

[0029] Figure 2 is a sectional view of the anterior portion of an eye 100
having a lens 10” disposed therein, according to another embodiment of the
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that the present invention is not limted to treatnent
of the aforenentioned visual defects, and that

wae e@aveem of other eye conditions is al so w tPCTIB20€7/003610

scope of the invention. [0028] Haptic portion 30 may
surround optical portion 20 and nmay be corrugated.
Haptic portion 30 nay vary in the nunber and
configuration of corrugations and may be adapted for
supporting optical portion 20 and for holding lens 10
in a desired position in the cornea 110. Typically,
the nunber of corrugations within haptic portion 30
may be in the range of from1l to about 5. In general,

|ﬁvérﬁ|oge é?\lénﬂ)ﬁ”m@;1 S&rﬁbtp#aggﬁ Q?FE"’P ;ﬁortnﬁpé(‘) C APYdst Aborfon of

Iea to I ncr ncr eased
Mlomﬁmnl 3¢ (e.9.nFighee honay batmabsiog oesmared iFlenshiel’, As an

SPHAT BB A7 Po R BR LS SoBC b 0%, (bR b orion

30 (Figureed). riegs diot ynayf benimpeited pithini cmnnéﬁ_ﬂ n@&yollpwing fdemation

O D e Rl (B pRemblBn 2, MR oyt Esferenge dp Figure 1

Optical pdRIchi ZMin theoerh b@dugﬁﬂ en F@‘ur@ 2Pty ealve Wadioas sedlires,
on rru

about 3 incis ortion
direrlsrslehnd o838 sSRataatat She amBaRmsaidplhe Bresent
ifvéritioht £ desdrdddahdreinaséeb. C Fafk ikempld, Gdh bptical fdogedd20 for
configuration. [0029] Figure 2 is a sectional view of

insRitiem i CPECARL r"@r)f hfvead deyghnuidike aQA(Pwglien cemeriaing a
&*r@ﬁ@%‘? Fﬁ@%ﬁé B r?a%@f shiRdl pOweNMd 8k |ﬁ®%nf@cﬂ&: Rhe 24

hei nvention. Lens 10" may conprise an optical portion
W'ngélﬁo Pl@té‘@ip@Wﬁ?fortl on of haptic portion 30 (e.g.,

[Bbg?;g:)e F@urémé’ s@ﬁerﬂ‘aﬁ@dllggreefesbﬁﬁg&%rfeg b€B&pd Onvol(sd 3N a

exa | ens ave elt a tic portlon
meth@d\ﬂéﬁtfbginaertlhg@t Ieos pothei eainggnof @lpgmrﬁ, agcordieg o another

&?Mo&?ﬁehp8p{hteelﬂv§ﬂ {o‘ﬁ' Qh%PénH%?re&l%?z fn‘PaU dﬂ%log éré’&i%ﬁ{; Lao [&ns.

a cornea escCr I
Thef Eneneq..t an mtgmpme]aj leDst prozide@on tsntem 40D, maythase features

%E%?aﬂl'é/t n{]%ﬁ%r’l g&j %gtre:]}aéog%e rﬁ@aé/neﬁya@ﬁ ﬁwe Igﬁ% BFQI%Edgp in step
£0thody mohide af optival perésehtiving a peripheral optic zone having optical
power, and an inner non-optic zone having no optical power. In some
embodiments, the lens provided in step 402 may lack a haptic portion, e.g., the
lens may consist essentially of an optical portion. The lens may be inserted in
the cornea for correcting vision of the patient. The lens provided in step 402
may be adapted to be deformable in order to facilitate insertion of the lens in the
cornea.

[0031] Step 404 may involve forming an incision in the cornea of the eye.
Step 404 may involve forming a corneal flap or a corneal pocket. The formation
of corneal flaps and corneal pockets are known in the art of eye surgery. As an
example, a corneal flap may be formed using a laser. The laser may be used
and guided under computer control, as is well known in the art. A corneal flap
may be formed by methods similar to those used during LASIK (laser-assisted
in-situ keratomileusis) procedures. A corneal pocket may be formed by
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i nvention as descri bed herei nabove. For exanple, an
optical portion 20 for insertion in cornea 110 may

wh2008/0282¢kbughnut - 1 i ke confi gurati on conpri si ngP@r/1B2007/003610

peri pheral optic zone 22 having optical power and an

i nner non-optic zone 24 having no optical power.

[0030] Figure 3 schematically represents a series of
steps involved in a method 400 for inserting a lens in
the cornea of a patient, according to anot her

enbodi nent of the invention, wherein step 402 may

i nvol ve providing a lens. The lens, e.g., an
intracorneal lens provided in step 402, nay have

tDﬁﬁélH\peﬁn Qﬁé‘e§<ﬁhéé’ for Qgérﬁﬁlbb‘%% r@ere@%%ﬁ‘atorﬁ? filing an

ens ’provi
@gmlhanlag metal thl agre. h‘awom@ahpmmt beretmihe device merdﬁcmed iy US

| t.

CRENERo. B a0 e ML f1BRER"S fndStPGalith bl efience
hareisit iapitsd @Atiney Ilracakemahwtelnmmondemtena cormeal pioh&etl @y be
ma nsi st es nti.al an opti rtion
PRHeTRES Bher TR bafelv, ool HRkSiiha BE rodfkq afuaty by
mé&iwgemg usihg gaawr%m gs}Fbmeh%PSAprmnqmd yldfbrr?éaetmoétﬁélt 116
ma e adapte 10 Dbe or na e ln.o er to facilitate

Prted By B i Yenresd by Hom serinir Figgd Stop 404
[0B32] NG e40BOFidyNHhvaRel mgeﬁmgnthenlehbemcﬂfen@arrféfa tdee, for
eye. Step 404 may involve form ntgS a corneal fla

(N

MRkl Figgeicat In FINABERINPIHMSNTSe BIERSS ma)éﬁ‘glog(ﬁdnsertmg

therBRalwitRC K etcinad SodeRamn St@p Yoe ﬁh%ﬁ/ Ofth&Y RvaIve Q@ﬁﬂboranly
As an exanple, a corneal flap nay formed using

gederaring i qnés@ﬁpﬁﬁiprbéo irdeguging tb@l'%@d'n%ﬂ‘@r e)(ﬁbnﬁb@ dens
rﬁggbg‘?ﬂe orﬁ"u%ddbf’/ rﬁﬁh% f 1ahd. tﬁ&fﬂ(eﬁ”fh 1Bn§ Bf ﬂ'?ejhvéﬂt@ﬁ may
ma e or med b

. Slm ar tOt 0ose use durin
hang| pregtkast maesmrwdr@raqiersﬂtm thalr atiomithedens)to return to its

@r[g‘?rﬁf%‘i’feeﬁnd %o%ﬁ%&%ﬁ&n %‘ﬁ%l‘%ge’ﬂﬂ?&h el ,dwhm{ YA the
[ € cornea, I exanple, Using a m¢cC kera one
drdicainchasiactesstick |od ttihen gptiet abrtlbhadéorrugauons] eathepmagitietportion

B8 o5 e AL o Pk B 8n M dvrpo
nigidigrtenicelens and by allowing the surgeon to grasp the haptic portion by the
corrugations. As described above, the lens may be made of a hydrophilic
material which swells when hydrated. The lens may be inserted fully hydrated
to elastically fit into a corneal pocket, or while at least partly dehydrated such
that subsequent hydration helps secure the fit in the pocket.

[0033] Various configurations of corneal pockets may be employed in the
present invention, such as those pockets 116 depicted in Figures 5A to 51 which
are top views of the pockets 116 formed in the cornea 110. The various
configurations are adapted to be used with lenses of various shapes and sizes.
The corneal pockets 116 also are configured to facilitate the insertion of the lens
and to minimize the size of the incision for improved post-surgical healing of the
cornea.

[0034] The corneal pockets shown in Figures 5A to 5G and 5l include an
arced portion 118 near a center of the pocket, in addition to a straight portion
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20

herein in its entirety. In alternative enbodi nents, a
corneal pocket may be forned by a | aser.

WOo\RGogoeRer4 vel y, a corneal pocket may be for medPeEm2a071/003610

by the surgeon using hand-held instrunments. An

exenpl ary corneal pocket 116 forned by an incision is
depicted in cross-section in Figure 4. [0032] Step 406
may i nvolve inserting the lens in the cornea (see, for
exanple, Figure 2). In alternative enbodi nents, step
406 may involve inserting the lens wthin a cornea
pocket. Step 406 may further involve tenporarily
deforming the | ens preparatory to introducing the |ens

' T def I
124 SoRBEnCS ng d BB 5, JRLPGIR o 56, Loy pocte
ihaudepa staighbeattione d? gxtehding @cessshe estiretyf tld caowea. he
t .' t el j. .
5538 EhDeh Rl B Rl Bl e R BTGB
lagunesa'alD BIHastsaarbed liisdg) cnsa)obe bporaly |paa,hdqajo|ntth®nornea 110 so
ations of the ?jptlc

000 138" Reatrory reRengof child @onfPheiods whehoeSEyno and

Wsﬂwnmgnmerle@s b lhyéh dDrlwqédl?obI@etS Ttﬁéldarcb.)atakdhcﬁsmmm tdrebination
r t he apti C or on e

bF eomeden iy s auite b BBt mSPrBdih P aisgsp arensql24

rafay dompAasOPRisidne Madeintdthevdtredn $Y&! TResdhgRuaEdhasiens are

The | ens may be inserted fullx hydrated to el asti call%/he

age i tthe Jaseh i dbg spEeKiEne agrt chgeta@elm%ggqat%rqq {at

&é?l'éﬁfjﬁ\%& @t AEEN td Bethe DEBR BAHRNSuUrGYSH R érHANBE B ViskGLMiE 1o
the fit in the pocket. [0033] Various configurations

Qﬂ*'gﬁ‘@ﬂﬁ@al pockets may be enployed in the present
iﬁ!! nt 'A%rbansdécéébpﬁ‘éc\:/\ﬁﬂéestﬁl tﬁé’scé‘@r&lﬁad%@hgﬁﬁ't% ée‘i‘\tlnventlon

res 5Ato are top views of pockets
m&ﬁ preridee@ nethokdefoc worreetingl the WEI@nv@tra @agent with a refractive

. . . 0 Y . ¢
88368 SR et RS PECERRy oo 58 o oo WiBRet)) e
intracaroed| ilens mdy the éfmcitiwely axoeitiolhmj and detd iomplafe bhéhd eses of
he SI LS LJAmro

b AL AEAE Sl br LB bR RohburbfBsHES be
used accommodate various corneal lens shapes and sizes.

[0037] It should be understood, of course, that the foregoing relates to
exemplary embodiments of the invention and that modifications may be made
without departing from the spirit and scope of the invention as set forth in the

following claims.
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[0034] The corneal pockets shown in Figures 5A to 5G
and 5 1 include an arced portion 118 near a center of
W@ b@spzeket, in addition to a straight porti onBODIB2007/003610
adj acent to the arced portion 118. In Figure 5H, the
corneal pocket includes a straight portion 122
extendi ng across the entirety of the cornea. [0035] In
conjunction with the corneal pocket, a release area
124 (depicted in Figures 5D-5H as arced |ines) may be
optionally provided in the cornea 110 so as to provide
a neans of expansion and contraction when inserting
and positioning the lens in the corneal pocket. The
WECEIBA fy:1 nci sion in combination with the pocket may
also reduce the induced astigmati sm Rel ease areas 124
may conprise incisions made into the cornea 110. These

e he tHorByReIpPEEIABRE vl Lol n R BheheRast e
nmay not nepedvudlog@owmrabmmtractbmealslengemerem smidh amiaeorneal
si.on

I PHEPUR AT oY b BEN B e R | B Bl papti

pari@nNisicorugaledpr ovi de a nethod for correcting the
vi si on of a atient wwth a refractive ntracorneal

| ens that 'REY"$E OGS HOsket Ky 3nays ﬁfts(?'dap%t@r”he?é\

pocket . Th@sérmg{j@eﬁ@frﬁt%@brde@ﬂlénéfﬁvsdi’@c@rfnéﬁlcédck@ﬂ y
positioned and held in place by the use of corrugated

haptic region. A variety of corneal pocket

conf igur atiiRNaeciiBY oPeldimedwhseH dRd i M*’#ﬁé §46 86l
| ens shapes and sizes. [0037] It should be understood,

lgns Bsiheseompiiggs: t he foregoing relates to exenpl ary
enbodi ment fd?fmﬁd@alh Hﬁéﬁdrﬁéhlqg%oﬁgﬁt arﬂ“éQfeBb@&“cbﬁ@ration

may be made w t hout eartln mthe spirit
t@c&cﬂﬁfomﬁeot mflgnmnn ipGar T@snwtmg eaid intria¢0tr1eal leos. ang ng

cl ai Ims. V\Ergleéé% %aldAlﬂTﬁtcg%g %n§° ﬁ?t‘éﬂ P r\éhﬁh?nto said

a patient
exherr@@lmumégluratmmafter\nhmrmmmimsajd mmeabmakeal I ens
conprises an optical portion and a haptic portion, and
wherein said haptic

3. The method of Claim 1 wherein said step of forming a corneal

pocket further comprises forming said corneal pocket using a laser.

4, The method of Claim 1 said step of forming a corneal pocket
further comprises forming said corneal pocket using a microkeratome.

5. The method of Claim 1 wherein the intracorneal lens is made of a
hydrophilic material and is partially hydrated such that said lens swells after

insertion in said corneal pocket.

6 The method of Claim 1 further comprising forming at least one

release area in the cornea.

7. The method of Claim 1 wherein said step of forming a corneal
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portion is corrugated; formng a corneal pocket in an
eye of said patient; and inserting said intracornea
wO 2008/021276ai d corneal pocket. 2. The met hod of PQ/EB20971003610
wherein said step of inserting said corneal |ens
further conprises: deformng said intracorneal |ens
froman extended configuration to a deforned
configuration prior to inserting said intracornea
| ens, and releasing said intracorneal |ens wherein it
returns to said extended configuration after insertion
into said corneal pocket. 3. The nethod of Cdaiml
wherein said step of form ng a corneal pocket further

. r .
fuﬁﬁér %o‘?ﬁcﬁﬂos;ég (E(?rﬁ{ ﬁq % gfé%ll cg%lf géwt@ 'Flﬁn %rr]cgsrgﬁ)%% portion
Wmetaalgpmﬂ(tamfurther conprises form ng said corneal
pocket using a mcrokeratone. 5. The nethod of Claiml
wherein the intracorneal lens is made of a hydrophilic

mat erg.al  ame methoalr ofi @laing hywdesdie dakusiept dicforrsiagd cemeal
t tl
SRR et Birisee oM ﬁ&?f”ﬂ%@?%@ﬁ%ﬁtﬂ%@%aaﬁa&&%ﬁ‘frﬁggthwort@a%t

one release area in the cornea. 7. The nmethod of d aim

1 wherein sa ste of formn cor neal pocket further
Somnidcen A Dot oL@ aiBaMEBE! & SHHAT G5 A Sia

shaped po ffrd)\ﬂdingrmrefﬂraéﬁ\fealegbthap Ptarpﬁptlc%l pditien @ Baptic
of Caiml wherein said step of form ng a corneal

RBEKEt conprises fornming a corneal pocket having

paral | el %trn‘ﬂhgWlthpé)'Iés'eP'ésconQeal"bo@ﬁéthﬁ% E&Me& Ot tRE biafidht;
vision of a patient, conprising: providing a

&réi\‘r_actlve | ens having an optical portion and a haptic
portion; inserting said lens in the corneal pocket.

10.  The method of Claim 9 wherein said step of providing a refractive
lens further comprises providing a refractive lens having an optical portion and a
haptic portion which is at least partially opaque.

11.  The method of Claim 10 wherein said step of providing a
refractive lens further comprises providing a refractive lens having a haptic
portion that is corrugated.

12. The method of Claim 9 wherein said step of inserting said lens
further comprises:
deforming said lens from an extended configuration to a deformed
configuration prior to inserting said lens, and
releasing said lens wherein it returns to said extended

configuration after insertion into said corneal pocket.

13.  The method of Claim 9 wherein the lens is comprised of a
hydrophilic material that is partially hydrated such that the lens swells after
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formng with a | aser a corneal pocket in a cornea of
the patient; and inserting said lens in the cornea
wW@owRe232740. The nmet hod of C aim 9 wherein sai BCHIBRPOH03610
providing a refractive |lens further conprises
providing a refractive |lens having an optical portion
and a haptic portion which is at least partially
opaque. 11. The nethod of Claim 10 wherein said step
of providing a refractive lens further conprises
providing a refractive |lens having a haptic portion
that is corrugated. 12. The nethod of Caim9 wherein
said step of inserting said |lens further conprises:

qu%ﬁéorrre %HF‘L"@%’? %tr om an extended configuration to

con fon prior to inserting said |ens,
and relea3|ng said lens wherein it returns to said

cor ey padtereHiEl bRty fuliep EokdeR pbeo Bt egsieone
riemaselasea:mrtpe ceméa@ff saidipadephi I ic material that is

partially hydrated such that the I ens swells
afterinsertion in said corneal pocket. 14. The nethod

of C#8.m THeuntihed of TigEin $4 Mhefadn tageptof |f<§raﬁrﬁg aneast one
I?%agase area in thewilérr nea of sai atient. Tcpe
d BB IMSaOnT A RCUINGT (POfTIEISES 9 @Br%FFﬁ apged release

dreast one release area in said cornea further
conprises formng an arc-shaped rel ease area. 16. The

method of Claim9 wherein said step of formng a

cornegj. POoHEeiefHydt HeCiaff P Wneksn fs@fd"l;t@ﬁ G f6ﬁﬁ|ﬂ§3ti corneal
pocket having an arc-shaped portion and a straig
Qgﬂkei fgpher comprises forming a corneal pocket having an arc- shaped portion

and a straight portion.

17.  The method of Claim 9 wherein said step of forming a corneal

pocket comprises forming a corneal pocket having parallel straight portions.

18. A corneal pocket, comprising:
an arced portion; and
a straight portion adjacent the arced portion.

19.  The corneal pocket of Claim 18 wherein said straight portion

includes a straight portion extending radially away from said arced portion.
20. The corneal pocket of Claim 19 wherein said straight portion
further comprises first and second straight portions extending radially from said

arced portion and being disposed on opposite sides of said arced portion.

21.  The corneal pocket of Claim 18 wherein said straight portion

comprises parallel edges extending radially away from said arced portion.
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17. The nmethod of Caim9 wherein said step of form ng
a corneal pocket conprises form ng a corneal pocket
whaoosmgg2par al | el straight portions. 18. A cor nBEl/1B2007/003610
pocket, conprising: an arced portion; and a straight
portion adjacent the arced portion. 19. The corneal
pocket of Claim 18 wherein said straight portion
i ncludes a straight portion extending radially away
fromsaid arced portion. 20. The corneal pocket of
G aim 19 wherein said straight portion further
conprises first and second strai ght portions extendi ng
radially fromsaid arced portion and bei ng di sposed on
oppo e rce r : : :
cor n?a pock% ?or‘ﬁ%aléﬁb@ke‘?dg %gﬁe{én%g% ;sfarl%i-%%{ght portion
gonprisea noopdella esigpa eatiehding ecge Sroax said dirceyl partioral | y
away from said arced portion.22. The corneal pocket of
Cl aim 18 wherein said straight portion conprises
nonpadl | diheectyasalepdotatiohGlamals furter santprigingeat least one
ion..23. Th rneal pocket aim18 further
Bse Prieg Sep et FoBTR lRE B et SRR HLT  om
the arced port| on and said straight portion. 24. The
cornea p ket of Claim 2 e i d rel ease :
o {15 Colisr PuBeakRoai: A {En “Eb isein; saif dRase sprtion

cm@prcs%raﬂairc BegdeRt cphedPirdigore8 Wherein sai d cor neal
pocket is formed by a laser or by a mcrokeratome. 26.

A corneal pocket in a cornea, conprising: a straight

por timy eﬁr%”@drﬂgal%d&ﬁﬁoﬁ@lﬁtﬂt 28 Qnéréih dalec&PERCSocket is
27. The corneal pocket of Caim 26 further conprising

farme@ By A |68 oF By 84BIErgkerale™®A. separ at ed from sai d
straight portion. 28. The corneal pocket of C aim 27

wherein said rel ease portion is an arc-shaped corneal
i nci SAn. A corneal pocket in a cornea, comprising:

a straight portion extending across an entirety of the cornea.

27.  The corneal pocket of Claim 26 further comprising at least one
release portion separated from said straight portion.

28.  The corneal pocket of Claim 27 wherein said release portion is an
arc-shaped corneal incision.

29. The corneal pocket of Claim 26 wherein said corneal pocket is

formed by a laser or by a microkeratome.

30. A method for correcting vision of a patient, comprising:
providing a refractive intracorneal lens, wherein said intracorneal
lens comprises an optical portion;
forming a corneal pocket in an eye of said patient; and
inserting said intracorneal lens in said corneal pocket.
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29. The corneal pocket of C aim 26 wherein said
corneal pocket is fornmed by a |l aser or by a
wor@sokerat one. 30. A nmethod for correcting viBCDIB2067/@3610
patient, conprising: providing a refractive
i ntracorneal |lens, wherein said intracorneal |ens
conprises an optical portion; form ng a corneal pocket
in an eye of said patient; and inserting said
intracorneal lens in said corneal pocket.3 1. A nethod
for correcting vision of a patient, conprising:
providing a refractive intracorneal |ens, wherein said
intracorneal |ens conprises an optical portion and non
optical p b{ . ' in.an. eye of
ohi d Bt | oot oo g R p R SRR Y ¢
sai d cor nguidvigiog keetefractive intracorneal lens, wherein said intracorneal

lens comprises an optical portion and non optical portion;
forming a corneal pocket in an eye of said patient; and
inserting said intracorneal lens in said corneal pocket
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