OCULAR | NLAY W TH LOCATOR BACKGROUND OF THE | NVENTI ON
Field of the Invention [0001] This application relates
woOaomaudar devi ces and, nore particularly, to eoruwsaioe014027

i nl ays and ot her ocul ar inplant devices with an
unobtrusive | ocator structure that indicates the

| ocation of (e.g., the depth of) the ocul ar device

wi thin the eygqywpgn LAV wATIPEOCAPORN of the

Rel ated Art [0002] The heal thy human eye i s capabl e of
receiving incident light froma ran]%g of view ng

I
di st ances and BASpKeBAEYRIQF THE RMENEIQMe i nci dent
Fiel i ght fvor . Dr oper focus at the retina such that the
—dpgéﬁg%dh‘—ﬁ%%—rb cl ear view of the objects. The cornea and
Crpoddd | i ndid %ﬁ]?lidaﬁ&@ k@lbles ith RulPUREIBS M@ ABRNBirtibarly, to

provide this refraction. The healthy eye adjusts its
corngad finlays andeotbérancatar émplent dayides withoari eiebtiineive dycston sixiigthre that

. ..Cle f.ocused vi sion of j ects both near and .distant.
indicHes g dPFEReNR (- Tt HetRy rey CAEAT 65 Ep T B $0e when
implisg! es attached to the lens that change the shape of

the | ens when the nuscles flex. This process of

adjusting is cormonly referred to as acconmmodati on.
D 0003 1Re | e suffer one or nore vision defects
= 2 M{) & dation. For exanple, presbyopia is
a foaos] ¥ COIRAIEP Rtinbh We il cRROR! 6f AXEKiRIRcHnt Rglt from a
conprom ses the abil o accomodat e for near

Ity
rang®bf eiewsng Esestepapid appropexipretadag the ingidehtlighitfgr mbper focus

t he .persaon's vision and freguentl rises.when._t he
at thﬁeqeg:gﬁ spgh lt@aéotghﬁ dveas.pn K& § ayétv1eg¥ é}%ﬁb%to%!}qctsm Tﬂw cornea and
crystdilinb qatettdat ifRlco &Qﬁv&&%&@tﬁoﬁﬂe TRY kfhclif€ The healthy

viewed material farther away than would be their
eye guijwstd usefipriot ¢homctdriBOG4D pusade thepertonfwithutleayfeghsad yeson of

. 1s_the nobst .co n.treatnent for presbyopi.a. o
ol e o g SR 1 RS en] R aBPHRRI Bty iy muscts

attached {EOE1QR the rch%%%ttﬁ@%p¥ bEWeNEnsARELrALS BRANES ﬂex.I Ehis process

refractive correction for view ng near objects.

of adqumtinges cpnmpolyecfetred tit asetogmandaoml ar devi ce t hat
i ncorporates pin-hple imaging is inplanted in the .
col 105" A in! hoscla fwHEF R Of SMEFI VARRY t SRTECt nihghgfmpair
accofMddatibh 9Hor 'e§a1ﬁ¢1@,n§1@§ﬁ}bﬁﬁ £Q By b&hidfR codlifioR iR pBYIE over
I mger has the effect of 1 ncreasi'ng the range of
age 40 shanaengromines Hige elyidityo te rcanimimaddatd fachsr abgecisn Posbippia is
referred to as t dept h of .focu I ncrease in th .
expegigpted a2 PBete ddhe eoeme Visjen €0 ERqPRUY S WisGF person is
o dal . . . _
eadf 28 55881y SEAIER 8 LT DRI, BAAS ovin e
viewied alatietes fdrthee away than haykiis their pravimspractiom as t he

t hi ckest and trally. | ted | . The st '
ma I Og}s o\a}gqq ;? R@Ialgﬁ(a}l/ll rﬁ%ggi?%&%ii% [3 moste cgmgn%gatrggtment for

presbyopia. Multifocul eyeglasses have a first refractive correction for distance viewing

and a second refractive correction for viewing near objects. In another proposed
treatment, an ocular device that incorporates pin-hole imaging is implanted in the cornea.
A pin-hole imager has a small aperture through which light is transmitted to the retina.
The pin-hole imager has the effect of increasing the range of distance from the eye over

which objects are in focus, referred to as the depth of focus. Increase in the depth of focus



collagen fibrils to formlayer-1like structures. The
cornea ideally is transparent and col orl ess for

wopbticnusic! arity of vision. One practice for i Bpprasiongi4027
a therapeutic ocular device is to nake an incision

| ateral ly displaced fromthe center of the.cornea,.
recug e Gyt o T ERESS AR icEs iFghdiag musele-
induRtd Rnk 849k cRindehe cornea, frequently in the stroma
into which the ocular inplant can be inserted. It is
ded0003pl e The tomed typivelly asdtdes divefmajbelayesiveitothetstroma as the

i Sof S B8Rk, G T Bt ot SRS etk
collaRABARAL | §Nfors Wyel-Rke ShaRGRS tPhd REmRXtiasH ﬁafraﬁsbaﬂlefﬁt and

esirable to remdve or explant a therapeuti¢ inlay:
colodessefoavptrmlun ¢lhiity afcusion. Oewipeetics farmpipkatieg awhttpeutic ocular

the cornea, |ocating th evi ce ri renoval. can be
dovigt iy QS aph M0 PR PRACSE TR e SERET Of Jhe Came e
L ; L . L rea .
cusg BEpTi, 8Ly OpBYAE, e Dol BRLARL o e
strome uhtarwidelv iheeoduigp limptasticannbe insertdr des dastriidato Tt thelocation

harmi ng the patjent's vision, S Y OF THE | NVENT] ON
of e - #h S TIe 1 PHRLEFH Gy 10y SRR P e gk arting on the
pati@ftQWigén r el i abl e access to an inplanted ocul ar device
post-inplantation to facilitate renoval of the device.
Th§oado] s aSome pafiont’sa visjost elmnged talelié eatens tizd citiriatdekiyable to

| ocate the level or depth within a cul ar. strycture
remgiffe Pl CERIAR (BT IRAY I dPeYe [ @ i CRYat deiier s implanted
it SRl RERUBAL Bblic AIMAURLEM AR e SFMLAR, TN faricularty
true i igrivionnatentd edinbitadrid slie/region poisitEnthe winpih rdgivn. | Brugeis tan prove

pupil size der the norma| range_ of conditions. |t

it oy Saes T Y AFssmmgaTsder e implanigrsinethe sprgavyithout further
hanﬁiﬁ%ﬂt&?ﬂi‘ehﬁgv%ni nmpl ant abl e ocul ar devi ce not be

visSible to

or ot herw se be unobtrusive to the patient
and to others interacting with the patient. [0008]

These needs are tisfied the invention which, in
one enbodi nent éﬁé@s@z C%}%%HFELN NN ocul ar  devi ce
COPFY73!' NITHerE tf@%ﬁ&é%%f&s%%rﬁ n@BEide 402(%9%95 rcaiable gecess t0 an
structure. e therapeutic inlay 1s configured to be
implanedarctiad davica pselimpiaadcitive go davilithteaepat alesfiths dewiee. alhere is a
ast partially within a pil region of the eye to
neer%&vfr FE TR ALYV oacopiBtly lesaie Theslewsl dredapth drityn an ocular

struck® WRGAGLR rim?farhlcé‘at eliS15ca i\)\gﬂfoﬁguﬁ&gqgatuirr{ﬁgtlggcﬁé ﬁ&ient. The

wthin theselected region and to exten
systgmarant alelvice chbdald deonf mbkiag prgisibny @gthe pupfl regien eykich The region
ocajor structure is, ﬁgrﬁSSISi bl e pgost-inplant from

withiR 2 Pt I coiapidenty wif PresYopuneh sizR edehies il range of
condiORY. %ﬁ%voﬁkrrﬁfsb% Q{VE.H{agx&ﬂ' the %gaemt BEaARYe 4 locating an

Irst therapeutic inlay I’'s inplanted In a patrent's
implayabkt ocals eleeict adt bevisible tbhe dtliers/iseitrlapblrasveatot the patpat and

regi.on configured to provide therapy for at |east one
to otheisiipigraging mléﬁwpa‘q&ng

[0008] These needs are satisfied by the invention which, in one embodiment
comprises an implantable ocular device comprising a therapeutic inlay and a locator
structure. The therapeutic inlay is configured to be implanted at a selected region of a
patient’s eye at least partially within a pupil region of the eye to provide therapy for at

least one vision deficiency. The locator structure is configured to be implanted within the

2-



first locator structure is inplanted at the sel ected

| evel . The selected |level can be identified at a | ater
woOiow/bys1accessi ng at | east a portion of the fPCTUS2006/014027

| ocator structure at a location of the patient's eye

si de of the ther reqgi.on. [P0 Anat her
seleclilyGaioait! 1 GH5hS SLET RAHILyo1Ie Tiis AHIANENR §ffhe eve. The
locatoP5tRRALfs &c%iﬂl@?&st%bl’éﬁ?ﬁoﬁ Jukdidd the pupe Algidrayer and
a second corneal Tayer, the cornea having a pupi

r effi068] Thendtidrambodimerit sempasesas oethod yof pawiidigg anision therapy.
outer periphery. that gubstanptially surroun .
A fig} bl BBt ip Bl b araHenCrt ARERIBHAY gl The firstinlay
has e?ﬁfe?zf Qegioh rct)ﬁ‘ﬁgilr@@ﬂf b d%dth&%gy ¢! g%ﬁ?bﬁ@ oRfor! Miciency. A

I rst“corneal er and a posterior surface configured
first tlocat@s stokechard j ia cienplartidte as doo melected Headl. | e scledibe lowd kcan be
., body is configured such that at |east th ansmi ssi ve
iden{lisql piat 1950 HTBRY GS5FSHBE b Kabtetpeion g %ﬁﬁi 19k shugpre at o

; i ' i.ed. The inlay al so
10031?1212013@%2%?6 r?mmg kéﬁggg%%lﬁlga& ,jt oéitg)g' posi ti oned between

t h{pofd} st ‘famdhes esbodim extnwalprisesy e snloy f&i idpldnt@ionuipid cornea

region. The depth marker is. configured o indicate the,
of a pgiieait Pgivese ariiat earatal gy ang e@mngm&eél laner gﬁfé’ﬂ’ea having a

0] S 0 i ' |
pupif ALEGhS TS BT SoBBRSesry, itk UG CLlBlk h SuEiRHBhery that
substaatipliyn strr@mdwiat thartshiéssiec aampahportign dr'Bive mgsk b&#t ks an anterior
surfa‘l:cf)flaE m%%oME@DQQX\% ﬁ jl}rgtg%cé%}?ag | 1%qurr§arél Iaspoas’te%lo?l nsurface

e : . h 0

conffiL B0 3G AR S BMioflen B AR B R gy BBl gred such
that ay teasff the tpaesilingdel @nfral peribn vdaartel lochthé ih ithhpupiysgion of the
congr%% at a, point bgﬂi@n,d the retina of the eye.
comnppy st the gleissanpdicd: chvsalayersq Birat depthemipkencetiggred to be
posifife3 RERReh Sy st R, SELREC LT 1008 AIRACEDON Ririch. "R epth
markeeis coafigha i6Indkaguhe 1d&ation af the amask bedy.of t he human

eye with a mask applied thereto. [0017] Figure 6 is

a
peddLt i vihess angd 85165 RBieeissadiadEnitagss of thedwenfigpyg] become
[ kS hELO -nl.a L f eqrbadi . of
mor Sl 3 b Ry CeatiBf ofthy S kTR0 vl the
accompanying drawdfigds9] Figure 8 is a frontal plan view of an
enbodi mnent of a mask with an octagon-shaped pi nhol e

l'i ke aperture. [0020] Figure 9 is a frontal plan view
of an enbodi ' V) ped pi nhol e
l'i ke apert ur@?@%@%@%ﬁgﬁDﬁwﬁ gl pl an vi ew
of [E12pmbddgurentis @blan vies bf tHethinainRge.nt ed oval - shaped
pi nhol e |i ke aperture. ) o
[0013] Figure 2 is a cross-sectional side view of the human eye.
[0014] Figure 3 is a cross-sectional side view of the human eye of a
presbyopic patient wherein the light rays converge at a point behind the retina of the eye.
[0015] Figure 4 is a cross-sectional side view of a presbyopic eye implanted
with one embodiment of a mask wherein the light rays converge at a point on the retina.
[0016]  Figure 5 is a plan view of the human eye with a mask applied thereto.
[0017] Figure 6 is a perspective view of one embodiment of a mask.

[0018] Figure 7 is a frontal plan view of an embodiment of a mask with a

hexagon-shaped pinhole like aperture.



[0022] Figure 11 is a frontal plan view of an

enbodi nent of a nmask with a star-shaped pinhole |ike
wapersiias4al [ 0023] Figure 12 is a frontal plan PCeEWS2i06/014027

an enbodi nent of a mask with a teardrop-shaped pinhole

[ ertyure spaced above the true center of the .
ma@.lgf 00FAUrg; gﬁraeg? a gleaa EE AP sobadigent,pf gy mask with an

t %%m_ di LhQE 1@ Q?é-hlélyi th a teardrop-shaped pinhol e
oca I ke gpe ture 1cgzn erer:d wi thin the mask. [0025] Figure
14[0020k f rRigiral9 plafroviabplaofviem ofrdacambrelitherifofea mask with an

ith a.teardrop-shaped pinhole |ike aperture spaced
oval H?ﬂlpll‘ﬂ’é’?‘ilfﬂél?eap@%’feer of the mask. [0026] Figure 15 is

a al - . ' : _
o188t 21, 2258 R opApSERRR TR b RipsdufELst byGwin o
pointie ogalfshapédpinpdlatike apsstioé. an enbodi nent of a mask with

a ki dney-shaped oval pinhole |ike aperture. [0028] )
Fi 9231 17 Higurg 1djige fondal Blen areve b 38 amhedinggnt of pe@psk with a

Star_%?é%\(/p%fj}@re)ﬁtkﬁgpé%%%kness. [0029] Figure 18 is a side

ano odi rent of a mask having varying

t hjooRBESS Fig@030Q]isk Gorital fl9n iveevdl ofiafl &mbodith@ft oy mask with a

enbodi nent _of a nmask with a gel to provide opacity to
teardgqpeshappd pinholydike appréire epared pBovarthatrae coterrpifhemadd an

e l{renty. SKe weav f | veri.c fibers. .

OB R gl TR i i YRR o B et G g with o

teard2éh-sHaPOS Binhbiedikepeure Seitefetl G¥ittah tHelraakyi ew of an
enbodi ment_ of a mask having regions of varying .
opO28l, . [Higma]l4rs quirent2Bplag vaew jof @nemthwdonent [od apmask with a

- . 35] . Fi i f | i
cardB G Bt e S B B LB Bl £
| opaR6 pimpata sl is kefraRar pldh &/idW &f fad Hndoldin & l80hAk with a

slots emanating fromthe center to the periphery of
squarchthapedRinhplodde prefger e 25 is a side view of the nask

of EiLgure 24. 037] . Figure 26 is.a fragntal plan view .

of WRPE 1o dafinerte B GonEbRER Aie P 2 srdiou g o sk it «
kidnd})-§HaQk® oldl ptnRREl e ipRsty@Ur rounded by a plurality of

hol es radi ally spaced fromthe pinhole |ike aperture

antP028bt s Tagureridiing sidedvia of apewbalieonot Hmablo hegngwdrying
thi extending to the periphery of the mask. [0038] Figure
ickBess;'s 3 side view of the mask of Figure 26.

[0029] Figure 18 is a side view of another embodiment of a mask having
varying thickness.

[0030] Figure 19 is a side view of an embodiment of a mask with a gel to
provide opacity to the lens.

[0031] Figure 20 is frontal plan view of an embodiment of a mask with a
weave of polymeric fibers.

[0032] Figure 21 is a side view of the mask of Figure 20.

[0033] Figure 22 is a frontal plan view of an embodiment of a mask having
regions of varying opacity.

[0034] Figure 23 is a side view of the mask of Figure 22.



[0039] Figure 28 is a frontal plan view of an

enbodi nent of a mask that includes a central pinhole
woORb®/1apait ure, a region that includes a pl urabkPCryusedoe/014027

hol es radi ally spaced fromthe aperture, and a region

s R e R P
inchges gl &Hﬁgmﬁ Bcaled %xfﬁlolé:ligél &ﬁerﬁt@e bid @elchizg@néﬁénd%gaﬂofé'e%’{ﬁnating

n enbodi ment “of a mask that includés a
fronntha ceitectol the pgiphient &f the keskaperture, a first set of

ndloohel et B08 i iat ob e srBf ot Hiein il ng o the
]P.ejd(gbfr y lﬁ’i%mteh% g@%t‘%%g%] H1afliakd YorSRAERHodiiRA bP& mask that

irst set of slot Figure 3 1is a side view
inchafes & lventnal Jlintafle Bk apeetuss) sufr@dtisfl biriagplmeliBofil®la radially spaced

from H1 PABE AR METHFS BRAAISTC OIS it SPata: g the holes and
exte;?%ig%% ih'%i)pge{j?%g}gggﬁlerﬁgkal |y spaced fromthe aperture.

I's a side view of the mask of Figure
32 [0(438D45] Fieugp27as 34ides/ian obihib attiskefifigoie 26.mask t hat
i ncludes two seni-circular mask portions, [0046]

Fi §¥138] 35 Figueen2% ihadirprisk Plan vdewefkan gupadimegt phg mask that
net DL R0 ARESLD B P ek BR  RUBR Ay Bty

spaceé Gloanthangeaure earidr adekionl tbadhdddRiradtadgaldriskes gaeed tadally from

[0048] Figure 37 is an enlarged, diagrammuatic view of
the hpdesenbodi ment of a mask that includes particul ate

f ' | l'i gh
g e N S L S L T

enyoo4anpmenFighf¥03@lis ki fottel gi@nidHew ofl @vembodifeniesls @hsk that

~ Figure 37 in a bright light environment. [0050] Figure
inclugtys jagnogrciesiys dinhole like apertvnsle firshpeti of slate easliadlypae om the
0 reqi f . . )
orerhfE 5 RIS S8R0t br P S 3 beitery o

mask Bfd HHdeSlyGpRcRctan shef fakt se6fylbteg the mask within the
eye. 0052i. Figure 4 1 is a plan view of an enbodi nent

of [W4hsk Yawee Dris a sidsiview etiteineaskef Fagwrad@. [ 0053]

E Ie?%ﬁll grzmi\:/%buaef ?% arlnsn ta\#ggr\é)t’%lgf)la}lh\?levrvm 0ka ano%mﬁlogilﬂ{e%t L(")f ]a mask that
includes a central pinhole like aperture and a plurality of holes radially spaced from the
aperture.

[0044] Figure 33 is a side view of the mask of Figure 32.

[0045] Figure 34 is an embodiment of a mask that includes two semi-circular
mask portions.

[0046] Figure 35 is an embodiment of a mask including two half-moon shaped
portions.

[0047] Figure 36 is an embodiment of a mask that includes a half-moon
shaped region and a centrally-located pinhole like aperture.

[0048] Figure 37 is an enlarged, diagrammatic view of an embodiment of a

mask that includes particulate structure adapted for selectively controlling light

transmission through the mask in a low light environment.



[0054] Figure 43 is a top view of another enbodi nent

of a mask configured to increase depth of focus.
wpQOBAN3FIgure 43A is an enlarged vi ew of a poPCT@S26/014027

the view of Figure 43. [0056] Fi gure 44A is a

cross-sectj.onal  vi.ew of th f ure 43A taken. .

a1 BRBOT he BEE: 31 1o ieea T4 atis P 1P o 4aes Gyt ligh

sectional view simlar to Figure 44A of another
enVleﬁgoglf'mant of a mask. [0058] Figure 44Cis a
cr {050k e ctiiigual3Svis ew esiboidiaent o6 aFnaplirtbat4deludds abatdderformed
enbodj nent of 1zi\%rmsk [ 0059] Figure 45A is a graphical

on ﬂﬁé’é‘?‘%@é?ﬁ%‘{q rihemaghe arrangenent of hol es of a
0%'1] Fg% ﬁ{er 'E?rg;) ﬁ"nén? ro%%ﬁﬂ( { {31 S %Bnnectors
Igure 45B 1's a graphica

forsé@ﬁfr@&ﬁ@hﬁﬁk@ﬁhﬁﬁthalﬁ her arrangenent of holes of a
plurality of holes that naybe forned gn the nask of
Fi 0521 43. 15’@)‘@6‘11] 1s;:,agmla@ Ay qfsanae@pg(ameggpf a mask made of a

. on of another arrangenent of holes of a

Splrag?“ﬁ?@?’uﬁ%ﬁg’fi' hol es that may be fornmed on the mask of
Fi gn058] 43.FipGe62]is kipdal Giedtok themask efFigngeti Méigywemoved from
simlar to that of Figure 43A showing a variation of a

the g¥@sk havi ng non-uni formsize. [0063] Figure 46B is an
e”:[(?dsg d VlJ’l res4!3n§ é%g%wt(ﬁ%tnot% gﬂmg 11%64lr3(ﬁ’ alggéﬁ &gﬁgured to

1atton of & mask ‘Havichg 4 noRk- uni T orm

incré¥sé 8¥tRbLE feus.[ 0064] Figure 47 is a top view of anot her
enbodi ment_of a mask having a hole region and a
pel®Q458kr al Flg@rgi‘léﬁx I[S@g@slarga%gm% ofigppriog of fhevyiew af Flgure 43.

il ati net hod n
o000 ° 1RGO 90 s Bubd e P B R SRR gt taken
alontgqagg&@mp{)]aﬁ@mey@ [0066] Figure 49 is a flow chart
I'Nlustrating one nmethod of screening a patient for the
us¢0057] a niigkee 4480679 cidsysactiend 046 Ginidardw Fagura$RA of another
b si.m | gr to those descri bed herein, inserted beneath an
em 8%?1{61‘? PfamPdheet of a cornea. [0068] Figures 51A 51C
Sheys®] MaSguRl Ad & a ERsd-BREBnARI&GH sREITarE8 MEdle 44A of another
|nserted beneath a Bowran' s nmenbrane of a cornea.
embpdiga} ofd gasle 52 is a cross-secti onal vi ew of an eye

| < 03h 0 Do SR P rprBReB0 sbtd Srvemipi s of
a 1\&91"1 tyQJfﬁSI%H%{bE nfdy b dIRIARE mak P87 Ploufd gure S2A s a

I an vi éw of the eye of Figure 52 wherein an
[0060] Figure 45B is a graphical representation of another arrangement of

holes of a plurality of holes that may be formed on the mask of Figure 43.

[0061] Figure 45C is a graphical representation of another arrangement of
holes of a plurality of holes that may be formed on the mask of Figure 43.

[0062] Figure 46A is an enlarged view similar to that of Figure 43A showing a
variation of a mask having non-uniform size.

[0063] Figure 46B is an enlarged view similar to that of Figure 43A showing a
variation of a mask having a non-uniform facet orientation.

[0064] Figure 47 is a top view of another embodiment of a mask having a hole

region and a peripheral region.



i npl ant has been applied to a corneal flap and
positioned with respect to a ring. [0071] Figure 53 is
wa 00a3ss1sect i onal view of an eye il lustrati ngrPar/us2006/014027
treatnment of a patient wherein a pocket is created to
pl ace_an inplant and_a |ocation is marked for . .. .
i BBSEn: ToREHS #ipawtchafoh B atRe e arelad of aljsning o mask
ith BA'ak] LW bsERGGY 6f & arfat LA RaAwTHRI QedN
Wﬂh?ﬁﬁ%%ﬁ#ﬂﬁgggéégﬁ gbsftioﬁedg{n aapocket and posi??oned
W [066F s paigurt d9ds niffogy ciadOild}trainguome nhethodsoBscpaningad patient
side section view of an anterior portion of an eye
fOfﬂW‘fSﬁ'O_(gﬁénaéﬁbodi ment of a therapeutic inlay inplanted
t hﬁfO%VE [fqg\grég 56%?56@ show' & rﬁﬁ%ﬁ @‘&Hﬁ&r‘ fo WY cﬁgcrm%d herein,
anterior portiron of an eye In ch one enbodi nent of
inseréadl befipith ah apiileclioaudheet afevioteeaM t h a | ocator structure
has been inplanted. [0075] Figure 56_illustrates

antf088l  edBEHRHBAA-DC ShoWnp | Hakasimailacty Hosgdepeibed herein,

i i tructure. [0076
s o o A ek DX fgl ot of “an i mpl ant abl e

OC [(08p] de\Higre SRtk a@rdseGattivhabliewcdfheeyt Middstiaing 8treatment of

connected to a therapeutic inlay. [0077] Figure 58
a pafipntywhersines flepcisoupsngdde irdersl any ireplapt anche lepationi wenerked for

f ocul ar .inlay device of Figure 4 displayed

plac%n?rﬁ:gﬁthae lcg?dﬁl(téa of an eye. [0078] Figure 59

i | [0050T at gEg@oRiAels £phtdl PRAtViS ofifthd &Rl @ iglee52 wherein an
~ocular device with a [ocator structure. DETAILED
implprderbran @nlict tor-orpei FRRREO PENBOBIAVENT [P jo THS

appld-Gcati i s di.rected tq.ocular Vi ces,,and,. nore
paMUTAE) oghe® o i F ki) iy A T B Batment of

a patiém! \ﬁﬁ%reiﬂeéfﬁﬁﬁé‘et W EfRaidd |10 GRS anSinipl&dtUind 4 Dthtion is marked for
i ndi cates the location of the inplanted ocul ar device

placement of thednipldnt.i es renoval of the ocul ar device from

th . e ocul,ar inpl.ant, for whi.ch t hese.. .

o FUTAE o g D 4 PRRDPIey Vi LR RAGE gy whppein an
implhit 1RAY beén FRRlonbi &t 2 BEIMPNT Pisiidhel Svithi S4Bt teQIiCt I oN,

al t hough sonme of the other devices and applications in

whi®3h | daaurers4ss ppattial sidesattibnbdew ©& dn anteridi eition of an eye

.. bel ow. The ocul ar._devi.ces may.b lied to the eye in
with g SbeRiEert it ierdpsyts Bl PO AR be used al one
or {0074]3077’% 15815 Wisken@dtR8Fiew € hAbnidAYY $&8on 8f Sh eye in which
with contact |enses or intraocular |enses. |. OVERVI EW
one @MbPHNREHOLE M SnPNNEDRRECHAON}0080th Aslaghtot tweldre has been
. 1abo e, mask that has a pinhole aperture may be used to
1mplmilrtﬁ ove the depth of focus of a human eye. As
di grysped Bbavess MESRARPIRdNE SntdalbaMOhn LRI ocular
eye that comonly occurs in older human adul ts wherein
devicwithlgilddator and afretgigyal structure.

[0076] Figure 57 illustrates one embodiment of an implantable ocular device

with a locator structure that is not connected to a therapeutic inlay.

[0077] Figure 58 illustrates a cross sectional view of the embodiment of the
ocular inlay device of Figure 4 displayed within a cornea of an eye.

(0078} Figure 59 illustrates another embodiment of an implantable ocular

device with a locator structure.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
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beconmes limted to i nadequate range. Figures 1-6

illustrate how presbyopia interferes with the nornal
wounowtiieniof the eye and how a mask with a pi nkoras2006/014027

aperture mtigates the problem [0081] Figure 1 shows

100G 55 oo ol siolhs A, morapE By, o

com%ﬁnﬁla%amsfh%f B&Ilaﬂi?n;ﬂﬁﬁfd%@iﬁ@seﬁitﬂ %-118&11T GRIREE hhE i11d2<:ra?es the

irst focusing el ement of the eye e i ntraocu
locatiemef th4 iinplaatedlacolad dédouimidigr fetibittentenmival dfdtheyenldrGlevice from

The e 10 al.so, i n¢l udes retina 16, which |lines th .
the £y o OB FBlat i WirE AES GrapREnEY Pl e ited
incli@s lah 9111!&2%? nid3g tﬁaﬁ%%?l@fs Fiflhbf WG oRE&IdY 'aﬂﬁ(fdgﬁi%éome of the

responsi ble for the sense of vision. The rétina
othei devioeleandaapplightignssienshith wdocagi stnyctiea @onldalse tided are discussed

b rrac,HIQHa, ere.signals ar ecei ved .and transm tted t? .
clophel R QU qeNifes ey e @tl’_ﬁge‘gfoa? VP40 fRL TGpRGTAA R gBY location
and +& bENRell GidR%r1H Andndtdnl WHR SotBerPult d@vfcg?i & \‘}Vé%’ contact

particularly high sensitivity 20, known as t

lensgsordintsaeske tenises. nore detail in connection with Figure
3 he vea 20 is slightly offset fromthe axis of
I. OVER PLE MEIRBECTION 10 al so

Jr = SASAS L} SPFAYL
ussed gbejive Atask that s e mufhn apesturh galy hesised to
. The iir] ihc no SC for controllin
imprge TP RER ROFHDET (RN B THSH BohC mERRbR ) LPRbtem
of thdZwmaki ey B thas cknpivhlyasectuRen Blidet humA a@iMsvatitsdn BLéRibilitg €o focus
is seen as the image of the iris 22 viewed through the
becogngs Jirgitad tq Gudequaig Fangy,) Figureedté alluspetenhovopreshgopia interferes

o G0 A58 B 5 S 507 BB, VT 5 90, Wb e

problein.an eye-socket in the skull and is able to rotate
therein about a center of rotation 30. [0084] Figure 3
sht$H he Figangdnblosysotheohuhianyleve.t tndobiigre has eysdd giayf of the

S t - ent. to either.an aberrati.on i
cye @hghgeo%glg 1%518%%5 % " ?an%ﬂra octh A a?cg!llagqeﬁf’bl d’ros{e grstootge cornea
12. M8 ebed aNtik @lfirst foblMing @¥Mmedtofalt @é 1@ The ifM8cdid RAF14 is a
passi ng through the cornea 12 and the intraocul ar |ens

second fequsingederaeit of theneysudn Bheviyg 10tedso inblades yteting 4gswBizh lines

t nyer ge at i.ngl e f ogal _poi .0 he.retin
the §rbior (ATHET e, &t P ia: iR 505 dbofes bk froapr cals
whidhhee lpkigtiily 886pomb2ol6 fbeihe GORNeesURsioh. ThRQkita Ehichded BRighly
retina 16. As a result, the patient experiences

senspIvgApgianinpivgnas the s plar wherenyrrdseneaessivadrand4ransingted to the

. 1S light. transm ssion.ihrou the.eye .10 to , .
visulfFe4ROCT b Bres Alnd BRSNS Popb i R oS s5¥iFas Gy wieh
particliRlaHi g sedithBE ZOrNaRAINLEs e Fhv@tr eAd diddowey 8k m@S detail in

di scussed below, it will be understood that the mask
connmggtigipyyith digurp 8y teifoves Ibidstighiy affpitifiom theraxisi ofistymmtatay of the
the cornea 12 (as shown), used as a contact |ens
aced over the cornea 12, incorporated in the

| N{o0BAF Ul arhd @RS 01dsd indfldesathg of pigmented tissue known as the iris

22. The iris 22 includes smooth muscle for controlling and regulating the size of an

(!
eye |

opening 24 in the iris 22, which is known as the pupil. An entrance pupil 26 is seen as the
image of the iris 22 viewed through the cornea 12 (See Figure 7). A central point of the
entrance pupil 28 is illustrated in Figure 7 and will be discussed further below.



the patient's original lens or an inplanted |lens), or

ot herwi se positioned on or in the eye 10. hi the
wohkbasstisaat ed enbodi ment, the light rays 32 tharPCpass006/014027

through the mask 34, the cornea 12, and the lens 14

converge at a single focal point on the retina 16, The
|igﬂ4)§3faysﬂ@26 ¥ resider & AbEYeaoRKer get sktuheanéi in @bl to rotate
' j e bl ocked by the mask 34. As
thm?l gghgggg&%é?{ﬁ&éH%P%Pé desirable to position the mask

34[0084] he FiywreB0 showd hikd ttahemiskight off Hight BRotdnthdp@gsS10 of a
t hrough the mask_ 34 conver%e at the fovea 20.

| ) [ 0086]
presyQtiginaHeH odUedo rither @ Fherrafiely i the camgad2 @ﬁ@eeln%wul?é dns 14,
o ot TP R 9500 e PR Rt B A g e com
12 angelnd figraoculapient Ur eard Befractesit ianduick lal waye eat tiad light|regad 2do not

on the nmask 34, The pinhole aperture 38 is generally )
convieggeaAt achiRgle (Rrd! ROk AR the reing 03 F 1syre f dHpdetesdhaidn ¢imesbyotic

poide ISAPHLFS: o8 Syl ARGl Mol BATPAE g e,

patidnaexpesiences dharddedsibhat a circul ar aperture, such as
t he agerture 38 may, in sone patients, produce a

sol®98p] ed Tuiaing new tockizuigie there isshpwunitep lighy drapamission ghrough
) N t hor.Obi i a .
e GEATTERARE, | RGE 28U B8P 264y 0) 30 U R mpinca i
cornéP el tFgudss.i Howveshape disbakedibdlbw| BREH benBdugRDd tR4t the mask
conpletely elimnates the so-called "halo effect." 11.
34 capplsk an ENPOMdSs of ferlicetorooRRzated o topera 12 (gushesvn), used as
- [ r [ A ' 1s _of ) that ..
@ ol iR A TS IR B b BB i
the pelient’Bsikgingdsty ob@adithplagiod kes}, iod bt REIpaLitienet dodiehe eye
simlar to the mask 34, except as set forth bel ow
10. Ap dlasy Blusgated eppbediveaitstbe dight raye 32 thatcpash deronginthgi mask 34, the
[ QR - n S | ied t he. e f
coml 9563 4l 84 90, RE SR 8 ARBLA L R 1E B

32 tlex angulEnothi@iveze At SiONiBgla hoditpadeiN16 afe BlodRdky3ha mask 34.
t hat includes an aperture 38a forned in the shape of a

As direRerg@ helom, gluis degirabboigspesitinnribe mask ddiovethe exd 1Qisaribakthe light
rays gg‘ Bk B thl%ﬁgﬂ @E:fram ﬁnpc%%%‘r{%g bR (o aRd I n the shape

an-octago ure 9 sho anot her “enbodi nent of a

nMaglossyic thahingniwideBigait GRRt W shod@CodeddridlinttdTehe mask
shape of an oval, while Fuﬂgre 10 shows another )
34. Asisern. Memags 34 prederrblg derledrstanianaplgreegiom’ Gpeiovndiag 3gdnhole

. i i.ht ed al . Figure.,11 ows
operi i B apbilnk of SRR Rl TeRRUNL -G tiF FHEE 3, THF dinbore
aperBBe38 $ ey lbtatéd&roshd pRefital AxE! Y, réferréd & Rd#éisitas the optical

[0088] Figures 12-14 illustrate further enbodi nents

axis ph e hzsked 4 ebre pinbyle sherpie 38 peafeiablyss itFthgishepeldf astirslgs It has

a t as t ear -,dr shaped erture 38f .
vee B AL o DBl 6o M R 3RS 28 i
proditegal e cdifeds halseffecirawkerd4ige pdiht ?@Seiaest LimePRg Shagestound

aperture 38g that is substantially centered in the

the qbjagk bging vigwegh r Acenadigglowkt meynkesdesgable o atovidesanaaperture 38 in a
shapc% g%{i ggﬁig@hé{' ?@cﬁl%ef R Eérﬂfﬂ%te:l)’ys fr:]ir}nj?l%ttes e s%?éaﬂ\é\ﬁ I‘lg]a‘:fo tetrfgc%.”

II. MASKS EMPLOYING PIN-HOLE CORRECTION

[0087] Figures 7-42 illustrate a variety of embodiments of masks that can

improve the vision of a patient with presbyopia. The masks described in connection with

9.



the mask 34h. Figure 12-14 illustrate that the

position of aperture can be tailored, e.g., centered
wonrowffi3aaenter, to provide different effects. POT/US2006/014027

exanpl e, an aperture that is |located bel ow the true

Flgﬂgﬁ‘n??t e %toggg g'{jig]g L‘l‘@?/ Q%tm.rflglrse%pg\gg P oA l 1nglty? the masks
desci;igigclf ﬁeryn t&ﬁm%o i lN'lth”ﬂ%u#é@ ey %51? de R¥ed BRd @ﬁﬁ éddtootfheté9'§ 10 of a

nversely,” where the aperture i's | ocat
patiemb ov & sinfilar fash®nde rthemasl 34.h Eonwlmpl@ regwp &rshowe arrambbétment
parfially co d by the Thus, . the .
of a sk S0 B Gl o RPer iR, RPN LS SPARRE & bexaserey Figure 8
R fmﬁ i h
shoste RS e ibot (1o s 348 TR ETRO R S, (i in the
shaps lodipe oofagen. sHigaree? sheivgguaretlict esibodisneah ofaomdk ﬁémhaofnchldes an
mask 34j that ha akdney shaped. ape re 38j. It )
aper{jyre ﬁ&b@malﬁ PR te-haee Phat OY‘HeWE’g% }q%gaar%i,& St Arofher embodiment
of « U BRF il e "'ﬁﬁ'ﬁ*‘* SAERL I e AR G PMBl opal. Figure
11 showy anleherasmbalimenti dfrd math84s Mpmlmfhetdpeﬂmee%%ns formed in the
i nvention. [0090] The mask 34 preferably has a
Sh%@éﬁéPEﬁPrﬂﬁiéﬁﬁess as di scussed bel ow. However, in
S I.ckn f -~
SOFBIOC BRI 512 AR GENERRCP e DRERL WY A ooy drop

shap%h epérltliresf PRyt 2 Slyowﬁa gnusk UT thdhidias agearadbp SHdpeﬂ aptrture 38f
a convex profi t hat has ajgradu al

that esele%a%@weﬂrﬁ %@@ge fO.f &rﬁ ek J4nEreurelT Pieats, maskt%g that has
a e\ slﬁ‘f»é& e 3§% bt ?Sh %H caen[%( g’rﬂﬂ@ﬁtﬂg re 14
concave gradua y i ncrea
showda ﬂiﬁﬂe&ﬁl %DMstJlemdmprshﬂﬁﬂla{pﬁemm 3180 thidnés lmdldwerthe true center of
per.i gher l\éiguq her cross-sectional profiles are al so
e

the Pags mb%]l‘*m@st&tm th%itherwrtm Afganeguig capchgstpilored, e.g.,
cent%ﬁtdr Mf-\égﬁ"c&ﬁ B ﬁ d@b(!hyfeﬁﬁmhg%tgl chQpé}&HﬁJle Tz%xt al?erture that is

paci t ar re prevents |
locatbdllmlbw tieengue tértel dfra aisgh gbllit&aliyiwkﬂ 3Row asorg é@t al bnter the eye
shown in Figure 4 Opacity _of the annular region

becayss tgeuRReh BiaR ﬂ%&’n%%’fm’% &9 e¥it nod ber everrd boa_\}lse eyehd of the
patléung.g gé:r%l eX AR, af)é}tu%]gs 1BeResh gq%‘tthe H]g c&ﬁ&re&f b mask, the

Ke' mask nat ur a
aperAirt etidyabe pedtiplly tcbeerﬁﬁtt@fr ihaleyelidd Thas, nmk abbb@o@ﬁakap%ﬂture may
na%§be substantially cl ear, but treated with a dye or
P@m@f # lightdorementiesie-agent to render reglon 36

SETARPE ottty SHIRSTL R 3 S 9L i

ape:ﬂhy S Bpﬁhhyd of thelkbapecall 4 yquasdl CFigae lknsyshet:ve lah rgbotliinet b€a mask
the refractive and transni ssive properties of the mask

34j that bascr ligRey-shapedarertare A8jn Ik gkl be appresigled that é@@@aema}res shown
in 11?1%\%40 ﬁ{b%&e hﬁ%ﬂ}%ﬁg&ﬂ%&t oﬂl %H&I o%é?{m%she dEH§J<sr%es and

eat e |cu t her eon

arraﬂfgain@l@a’ﬁw glso bbprositdeiand aaf withn‘a t]‘mgdope 4f theprddent invention.
de osited with particulate of titanium, gold or _carbon

to [W}S{N i d eTléﬁ)H’é*Plf y4 tacferblyshast meenstmt {hieknesss jas gliscugsgd below.
Hovavel hg g eg{b\%ﬁ{%%/nﬁs, tthg (?hl@la{egé 8f’”th%tlﬁa§i£31¥a§) 9ary between the inner

encapsu
periphery (near the aperture 38) and the outer periphery. Figure 17 shows a mask 34k that

has a convex profile, i.e., that has a gradually decreasing thickness from the inner

periphery to the outer periphery. Figure 18 shows a mask 341 that has a concave profile,
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interior of the mask 34, as generally shown in Figure
19. Finally, the mask 34 may be patterned to provide
wanews1sfiivarying |ight transm ssivity, as genecaiuso06/014027
shown in Figures 24-33, which are discussed in detali
00 Turning to, Figure_ 20, there is.shown a
i, el D i PRI BEARBE GO SROBER fisoRer DERaIhao dhe outer
iRty Okhd? QLosEREHonhl REfRs arlthf c{go%&bleay be a
pett Ccr oss- hat ched negﬁ g? #l%ers ® mask 34m i ncl udes an
anf00] r eGhonndban sgionodhds agleast pgrdaltyunel pefierablliiecompletely

opa gy 156 1 SPaRb6 OF oAt e it 46 JuRY v ik R P gmitied
throﬁ%l})unt O%F?Ii g%rgen&rgll? i B P Fb feg P?c?tgf 0}4%@ an¥ar region 36

t"transmtted c n be va
mayderachwivedth dny,ofsevera xafifprent wagsvi ng t he fibers cl oser

0 r or, farther apart,  as.desired. Fibers_ nor
3@@25 di Ee% Prinly i ongwmbedimentythe maserial sed m@ab%mask 34

o N o RO SIS e BIE v
subdtdntiailg lvldah dbuo peated gathaf dym othalpighvbkiatich ddeat fo ﬂeﬁder reglon 36

strands |l arger results in the gpenings being smal
su S[t%@gy OEicgmPetdy ORMBiRs RSt bm&eﬁ@ﬁm@ﬁ, the ﬁalsfkcesrzfﬁhe mask 34

maytS ﬂ%‘reﬁt@& %ﬁgﬁ%ﬂ? a{h?t“@aﬁlﬁfr Qéhogs t§§ gtséhh%z ) %ﬁer the reﬁ?ctlve and

-reqi erent  opaci aci t
tranfthizsian properties of tlmm%mm rgdlaeditibdss t;tara;ﬁﬁsspsfeﬂg nghsi vel y
i ncrease or decrease, desired. Figure 22 shows on

el ¥Hent nyfidF anciher, slepnaiiecihe sugihessekihe pasknid may be treated
Ci raxi I
w1t1flg(ap"ah%nga8éé’ ﬁﬁ%(ﬁﬁéd g{égéebglo nggrar ea 9 Bl Uﬁ%@% %f tgig tﬁ‘xaysll( :%1 may be
depoditel wigspettulite of Im&mﬁum,sgolaroeaafban th povadegipaaitefo the surface of
op ac:lﬁy such as 70% .In this enbodinment, a third area
the geask 4. ¢ fn japothr [alteative. t the rmastiadate mpayt he eseapsWgtedr within the
0 h
mtelé}gr uat g %gggég%'s )g\é %:ﬂtl)ﬁ gﬂc?ﬁlg gh %g%%?i‘l% %%iagg fhe meask 34 may be
patt&he&vmo providegaress @2varging diphewanksrhilsiong a8 rgeacthalie oy in Figures
for exanple, providing different degrees of
24-33;, gk e ﬂ@ﬁu%d tdetaileedlewa 2 44 and 46 of the mask
34 an ' l.o teri.al
of 109, 5o RbRe EINIGGE TR here |y BRI Rt B Spge of
wov&ﬁ Itstaid, wedhyasdepesh dfadlystet fibesurTheegeshimay bmﬁ&oiﬂlatched mesh
achi eve a raduat ed opacity. [0096] In another
of fibgtso dl remask 34 ipel gﬁesma% qrd?&ea 3provaroynding rgdeerture 38m.
The s P Lo R0l Ros L Pt B ol BBk est L posionsggpercures

36nbi@ tht ineeen fz(briara\(ﬁ\bw%niﬂ IS&& té phssahfougdh #d t¥skoF4nBTKS amount of
such as those descri bed hereln %)097] Figures 24 - 33

1igh§ﬁmw§%ﬁﬁr be vamedyard sontrplie TRxampHe ovingithe dibers closer
tog e?ur g glqsaso(ﬁesﬂjeéf %Zﬁcrll? ﬁrpo?gl?%ﬁﬁ)égf d&?&gﬁéﬁp@r@loﬁ’ less light to

pass&ﬁfbt@hdh@amhﬂﬁr&bglby 36in. CAltembsvedy the tHidl@ead l fiieks @atn be varied
radi al spokes_ ext endi ng?ef rom near_the aperture 380 to
to allpw gnersrorgess; lighé trosgh Ere enraingasif thamestri ylakingtpe fiber strands

larger results in the openings being smaller.

[0095] Figure 22 shows an embodiment of a mask 34n that includes an
annular region 36n that has sub-regions with different opacities. The opacity of the
annular region 36n may gradually and progressively increase or decrease, as desired.

Figure 22 shows one embodiment where a first area 42 closest to an aperture 38n has an
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shows that the cutouts 48 are nuch nore densely

di stributed about a circunference of the mask near
wapersius4a1 380 than are the cutouts 48 about a PCT/US2006/014027

circunference of the mask near the outer periphery 50.

opa S aPPEREb kSR Do 1 Riin CRGARTISHE DEEPih ey Howhiphas oulying
wnhqla 'tﬂef gi-sggﬁeat@aﬂz?srﬂ SehBNoA P UGbh bhPoRBTK n%ﬁé&nmlmem a

ures 26-27 show anot her odi ne
thmbﬁrea 46513:@11&#;3 outheéngradth Bdpedt e ltheescoad aa@ed,Uiss @8gpacity of

and rajity of C|r ul ar, cutouts 49p, .and a .
between, Sitp @)O The gaduatsyi (PPagifp0 ﬁ%ﬁé@%ﬁ%ﬂ?ﬁﬂ?@&%déb@wn in
FighO9RHEARARN TBLE hBEHARET biuiir gl d 1o i iah dopross of
p1gnpmtatmhetpyh5 @zas Fhed4lend 46 pf die mhsk 841 cInl arotleantemblodindd, light

eneral |y decreases fro he near t apert ure 3 .
blocKingaimatetils Gt ghies Jessope rh%vep@r Vp}?&lfxy SYEesomay g selectively
he cutouts
oo PR uaet) AR e R EBARERly 1g o
al [[@0963 onelnl amgpibert @mipakmenth tiou glask heaynbs k”om’(edt fem co-extruded
peri phery 50p gures 28-29 shows. a

no
rodSéﬁmfrmﬁﬁn%hhﬁvrn&rdlff]eeﬂwa% ht frngmigsive gropgtties.7 T @rﬁé? sxiguded rod
4 I, t
e/ AR 15300 SRALPLLhligh Lt BHREY UL bt Becied
hmeﬁrsposed al ong the outside periphery 50q of the mask

ﬁ but not so as to provide a scall gpe
P9Er y . Tigwes24ri Hhirkaysexemmiessal mrrk@sthrtahaee kpen modified to

o AT SR 1L, 165 38 098 o

inclidies N@Napriuedl B 8s anASa phaly ioff dutcgity @8 3ﬁ thé fﬁﬁttéme(fﬂ Iladﬁl spokes
38r is in the shape of a starburst. Surraqundin

extepdiag figmpneg the apegiuredate agfougsyingriphers 5P of fhgm %rFégure 24
shm?sﬁrg,ﬁﬁégj% cﬁ%%%569§ Lér%‘%%&ecgll %ﬁg@%ﬂg&& H{ b%&fd abEHF ope dté,fégce of the

es an o IS SCa

masR heat apertad digoitharbdre thgdhiiodts 48 aows alcﬁpumferéﬂbe o tHeahask near the
periphery 50r. [0101] Fi ures 32 and 33 show anot her
outeg perRfieREA?- Srocerdinely. mors lightpasserchinel thgymarknifompearer aperture

a | .
380 58, 8 0 el 2 0% AR e TR o B e B s 6
gradéds and the aperture 38s. The annul ar region 36s is
patterned hi particul ar, lurality of circular

opd¥i9¥ys sBigures 26-31 ﬁh%taeer epbodiment ffipapaskedfnonThe mask
4s, 1t
340 a8 MR 33830 o ety R SRIAUE by § By o

cutodRes 1p)r dhd8srdula@ncieas 40pearpaoidphie pmxﬁaaeoﬁhetdperrﬁresnp. The
34s. As with the examgles descri bed above, this
cutopss AR 8rej lcatedbetweem tha citenlas ciiouishdro pad they Pesipbere50p. The

den SJ)(f é}ésc:}}tf{l%g] c%ﬁo%§ H%§ lg%x?e%aﬁef nggc E‘AS@??O%‘I A neeIr Q0 ;)erture 38p

I‘gur es I'n” partrcu

towdrd Othe %eﬁﬁh&ﬁoﬂ?.a Tlﬁsisergﬂrferﬁ Bap dfngb udesk §4ﬁ li§ Stallspsk by the
portion 58t and a second mask portion 431.

presence of the cutouts 51, which extend inward from the periphery 50p, to allow some
light to pass through the mask at the periphery 50p.

[0099] Figures 28-29 shows another embodiment similar to that of Figures 26-
27 wherein a mask 34q includes a plurality of circular cutouts 49q and a plurality of
cutouts 51q. The cutouts 51q are disposed along the outside periphery 50q of the mask

34q, but not so as to provide a scalloped periphery.
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The mask portions 58t, 43t are generally "C shaped.”

As shown in Figure 34, the mask portions 58t, 43t are
woOnpleanssad or i nserted such that the mask port POmAISHDE/014027

43t define a pinhole or aperture 38t. [0103] Figure 35

odt e e A0 88T LuAtean i e i ok (o dppludes
an alhﬁn%%:{;:n%ﬁﬁ 33 ﬁﬁ?ls&s gjﬂa@laﬁaa raﬁ%eﬁnfé 3 t&?&er&uélﬁ:qlaﬁroAg%hown

or 1ns n such a way tha
in Fi‘mkw@&; thkeépeniara3 reintin die thape of a epemirsig Séhoundihg de aperture 38r

. S I| to pass th hr ou ough openin

is a |°§°W8P gl&rha& gTea‘Poiﬁ fmeae SPge %t%?g& B it Sgg  he mask
t e a .

s ot SRR o My kel S e v

tranﬁﬁfsmomattbé)ﬂ)méipﬁnmmmsw shows anot her enbodi ment of a

mask 34v that includes an aperture 38v and that is
t hd0MHhpe Bigurss b3 @nﬁt}’@ns cng aoter S imeniopion daedk pés that

. bl gt
i L S T
betvaden ug outeh perdyireby @ othe (ixﬁask Bés m&e&@mds 8ts h&he yhilst region
45 prOV|des t he nhol e effect. [0105]
36s ErbaTednda P’gfp aipluradite At cife) qyﬁﬂ@éﬁﬁ%m qigfgibuted over the
Tyt
amd&glgﬂ%bﬁg?%gﬁmﬁ%%@k 3¥1|s] E{j@%@pas flex d 1!1_3% thg ﬁ%ﬁ%dg?jef tl&%.?pemngs

56s Thegreged neabtheleautRyIBsahal near t}mbdr@geny 509 rof didwesk 34s. As with
SUIt bIe mat erial that isbioconpatible with the mask
g es‘aﬂp& AV, ditp s el B RRl dngrpsciim sy qRaitop! the mask

E&;@&F]. QN the mask may include
34Sh§§%|cu ate E@E&ﬁ %%%g%d within the gel. Exanples of

suijori2l e pRigties Lﬂ4a3@ show fothes efbbdinients &mq;aﬁﬁﬂuD@nFlgure 34
particul ate, which, as discussed above

Show £ &1TR B ey nsdndss soldnst Bwslo oo 8t ﬁﬂ%@ese@ﬁndt wasknpekon 43t.
The [IIQJSQSJOﬂIJ})g S@?téfﬁ& 'a@é n%%eghﬁ'a td;?lﬂgf& 4V%g3§h9\gn %‘?%‘1 re 34 e mask

bi oc atrble p re a

portiohe 58848t hel mi;ﬂarftbﬂ babisertédsudachat the neasy qiortldi)saszplm define a
_of suitable materials for the mask 34 include the
Pﬂmﬁkéﬁépﬁ@&eé f-ymet hyl met hacryl ate or other suitable

dﬁBﬁ S ﬁgﬁ% S sﬂ&!vél %ﬁ&ﬂgﬁ?& gdlﬁﬁgt %%fen}llé asg 34u includes

rse i cated above

two mﬁﬁsb Ipbﬂioﬁils 58u,pt3f. eFdchcn skt wirtic 53(13)43’@&8 th fhieBh@sof a half-moon
materjal, such as a Dacron nesh. [0107] The mask 34

and pgonfieytsdie bedmplanied picinsertedainrrgh aiwayl they thedwodabies dsfine a
cent?eﬁ Ig?]?tog ?#&Eﬁg 4515] %?Sﬂﬁe%tssﬁ% b1 s%l tﬁer%ﬁxr edAﬁﬁ tu%hfgemng

45u Ils’lfuﬁt 4 hﬁ:u%tQ)lﬂ‘fol& he padsk @Jﬁf‘tlongfﬂgﬁa&ﬁl ﬁhf coﬁhliblﬁéﬁdnbxklﬁlﬁ e eyelid
er_ application, insertion, or inplantatio rovi des

(showézsats dashed dinp ,4@) of thepationt praidna comparals prmole aiech| s o
ox SRR, bl 5 v BRI s or et 71 B neRloes an

aperb.h‘b B@v Wid €At tm tBY ShapRGTQrkhl Mabyn. M &Iif¥BSsIed 34 nivRY d&8il below,
the rggs?cv?lgergay be implanted or inserted into a lower portion of the cornea 12 where, as
described above, the combination of the mask 34v and the eyelid 45 provides the pinhole
effect.

[0105] Other embodiments employ different ways of controlling the light
transmissivity through a mask. For example, the mask may be a gel-filled disk, as shown

in Figure 19. The gel may be a hydrogel or collagen, or other suitable material that is
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with a rel easabl e chol esterol deterring drug. The drug
may be coated on the surface of the mask 34 or, in an
weaho@rinatii ve enbodi ment, incorporated into thePCT/US2006/014027
poI ymeric material (such as PMWA) from which the mask
34 is forned. [OlO#ﬁgb(gures 37 and 38 illustrate one
biocampaiihlgaith thmarsk m and, Garebrmsitodaced4ntg| the Hiterey ofthe mask.
u
S e s i
of shital paitithlate atecpoldg titdnéuray endlcalboe petidubng, whith, as discussed
particles be of a very small size typl cal of the
abommwalt@@ahg%ﬂw denositest e thssrdase ofghe medkti ons. The
6 r. ot
DAL BB T ARE shibyy 9P B8 2 RIS Rbte polymeric

maté}ﬁimelWhérE aSED W ubdll, Ihegta681aB 7s AnthbBBfor ToRlimA A geES Eﬁ&mples of
can be prné))rogram“red to restgond to different lig
suitabhe, matsagisnios the pasko}4 nelisle the prrdevid pqiymp@mk@t@mlatﬁ og other

sultalil)llcgﬁ?lpfmn tls'1€ V' [ @gﬁjﬂgna’c&%% htk O?%mgrl‘é @cate above, for

rTBGV to su a1yan Ive

non-fgbpﬁliediﬂﬁ&nﬁfs ] b&féfr@hhafeh@mn@?\be fal ﬁt@‘oﬁshxﬁat%ﬁ@l such as a Dacron
However, in a low |light environment where it is

meshlesi rabl e for nore light to enter the eye, nanites may

ot G oy TS o 2B 1AM iR Rl L Bl St s an

antiiOid @at Nam Be AeNtEREy Bdleddad iakies apPlRakdry Sﬁsﬂ’tﬁdlﬁ ®r implantation of
structures grown in |aboratories. The nani tes may be

the pragla t3ddinieidhe tGM%tIOf tth@waap@t r @@éﬁpﬁep wé emoarmbwt@r afier apphcatlon

timulis apge .wW.t.h o
inseflg” B LERftafi, bisP s PPordenhs PLOS altn s dPREGH Bhy aiso
be d@iatéal Q@I BthetMaesitad Hﬁg&e@P@ﬁﬁtﬁoﬁé& a F’&V\éﬂahiﬂl‘é Ang i@ that
i ght environnents, they rotate in the manner

cholgterof ilerasits basevilshep ge ther @Mel yaegaolinely rihEimpgk 8438ay be provided

with% } %aa le %ﬁcﬁg?eégldg g\énfqg dI'fgry ! gnn%%/ g?:oateg on the surface of the

mask SanRf 1@%' Aidfrabe emBB&iﬁie‘ﬁﬁ il atcHEMOUBE Yol3RRHc niferial (such
24-30 and in O aj ghead, "'Nanoel ect r omechani cal

asPWAéﬁ@mw@@héhmash%@rfb@nedm 2000, Vol . 290 pp.

bot h ncor por.at.ed efere
Fodgiost Do piggiel £ ol o) ifieed SRR e e ol SRk 34w
com§ﬂ§ésl a plufAtly BRhANIRL &R, ANariRl 6l sndPpdrGallaeNSrutfres that have
disclosed in Chen et al. "Diffractive Phase El enents

beelBa@mﬂECbW Sﬁlﬁ@hmlwrémsmna}r Wpek fiphti erterDigethe gye jof $he patient. The

J 15.. 199 . 2 :
partifBly 3y b8 1ot Spry S0 ke dibisyT Po e Riridiep el i ptgtfdinolosy
appl@d&hbﬁ&?t X’I‘he[&lﬁltgd 6¥BEE SusfendB en ithe 36ICOF dAREFsWiAdRrtbdanto the

present invention may be further nodified to include

inteerafithpmape? 4w e, geperglly eh@an shbigeres 3¢ agdB8diTive maniésfs 68 can be
mask 34 tt hat dwtcﬁ‘i&e @}Sgkiﬁr code 7 or ot her printed
PIeProRaiigs *¢ BPR%1C PRt s Sg‘élF‘?IB‘é herein may be
' nc[@fﬂ@r ateghsl B§ ShdAe i ¥Rl 32 1@34 ]n%ﬁthgh’ﬂ elﬁdlfd‘nﬁ{e%f‘tthe nanites
way's or exanple, as discussed in nore detail below
68 thm Mp@@mqmﬂnemselves to substantially and selectively block some of the light
from entering the eye. However, in a low light environment where it is desirable for more
light to enter the eye, nanites may respond by turning or be otherwise positioned to allow
more light to enter the eye, as shown in Figure 38.

[0110] Nano-devices or mnanites are crystalline structures grown in

laboratories. The nanites may be treated such that they are receptive to different stimuli
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with Figure 49, the mask 34 nmay be provided as a
contact |ens placed on the surface of the eyeball 10.
wého@wrnatiivel y, the mask 34 may be incorpor at eBCTUSAW6/014027

artificial intraocular |ens designed to replace the

ori.ginal lens 14 of _the patient. Preferably, however,
suchysfbie ki 36F0Rdangy Gt BRoch of dioHRrent fpieation. dhe Py oan be
impMRANRitH Endrgy R Al ¥onsO &85 1AM 11BRE MRE oh Ti8hd fm@ht
lmpthe cor nréggylz. Ollf]yovvlsen used 1%5 a co?fr%eg}1 %ant, S, they
rotatk aty thesnayfnet fascdbedebmvé 2ndgenepdlyl shdwaua Figuoe 23.1 ow

insertion of the mask 34.. Typicall t he aqpti cal . i
su (géat (Lﬁwgc © [dg¥ige %%%P%wéﬂwrpfgénga%@e glescribed in
i f Vi BrQ e [ i he,,mask 134 :
S B N P IO B P et ool Bpry 2 39 %and in
Craightdadj isdhnqebsirbmenhaniet Systomey” $dienze, Novembears24aa000aNdl. 290,

. SRR EAR Y ST e RS STRR e Bl i
T 08 4 DR O g0, s

Cheineeteiah i“Difftastient Phiaat y EldnfhisS|Bdsed cent @wa-Dimensional  Artificial
. .circuymstances, to acconmpdate the mask 34, the surgeon
Dielggiticye QRIS P%tEFr%oJ%nEﬁ%’véS’aégﬁ’SviXﬁbi 28oMNfeat, PP-sdtlsl23, also
: ' | E surgeon nmay use a | aser
Heo o%%%‘)ﬁg%ﬂ%&%??#%ﬁg% erftgy rs of the cornea 12 to
pr {oAi1dp a Maskseb4 tthade i hbcoad:moanpitiatibe tpreseimsdveddon may be
plication of the mask 34 to the cornea 12of the eye

furﬂéﬁﬂ@fﬁf&dﬁaﬂn@ﬁ@e ptierfrepetip dighregtdshonts apgcabrdinent of a mask
' i ' H1C  [0116] R | of

s HACRERKECR LM oo TS LR Bt ithtte | ki ng an

- adgbraBpnal Thenaiasksodescribéd @ef Ry B indokfdrated ihfoethb! @ of a
.and renoving the mask 34. Alternatively, ablation )

patigng @h diftreay wayy Fer gxaeplecascdpgyseademympisidsiail belew agrnnection
. [ . AN

it g He FALF 98 900 4 A5 EPLSs HBLT G e sutce o

the egtlbANDD. 8Altefnativdly,theumslo 84 aidydie ifedrpoiatdd. in Sh lagtifikif Antrfocular
coiled over itself to formthe nmask 3%y, whi ch nmay

lens degigraddp aenjaceds erigiablens [ o5 tiempationt Pacfriably, hawpter, the mask

_ ; : | - N
54 EEEBIATRN NP Rl ARG P g o
layei34y tleevorie 12enoved by a technician or surgeon who

grasps.the _strand 80 with tweezers 82 through an
opbHilAl nalY&en wsed p§ apropreal papkest davars 0P thepermese 13 are peeled

0 ISt I ni 0, Fur
oYy B TR HErHh BE T o
away asdipdelDacayeflapl bf tHOSErBRE ¢dintdl Spithai@nt The mask 34 is then

. Application No. 10/854,033, filed May 26, 2004, both
mseléffd 04 the flap és placcdrhask it Byomginplgiositonvehene oapntime, it gows back

and gﬁ&g 1@?{ ell@'ﬂl : n%@%&%%%%&@%%t&ﬂgd or fixed to the eye
10 by support strands 72 and 74 shown in Figure 40 and generally described in U.S.
Patent No. 4,976,732, incorporated by reference herein in its entirety.

[0115] In certain circumstances, to accommodate the mask 34, the surgeon
may be required to remove additional corneal tissue. Thus, in one embodiment, the
surgeon may use a laser to peel away additional layers of the cornea 12 to provide a

pocket that will accommodate the mask 34. Application of the mask 34 to the cornea 12
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[0119] Many of the foregoing masks can be used to
i nprove the depth of focus of a patient. Various
waddistiisnal nask enbodi nents are di scussed bel 8@I/US20WS/014027
of the enbodi nents descri bed bel ow i ncl ude nutri ent
transport structures_that are configured to eng?npe or
of thevgp/ie H rRtienicivtdorsrig He eietes datifIdR SAPnGalier yuih pigures S0A —
51Cf acilitating transport of nutrients across the mask.
The nutrient transport structures of sonme of the
enfoudsrentRentl@st rofbgd baklow4amay cenhilgeved by csimply eaking an
substantially prevent nutrient depletion in adjacent
additipnad jggisionn @ ﬁﬁ? rqoepfa f 2ahidg thesdlapcang gsmeymg the mask 34.

Alte%%ﬁ(fa?,sa%lEgl%g%&x}@%u%g Lleagtb% ugé@totc%&#tﬂ&elg rrglﬁg\%:ﬁxe 91f1asf< t}ﬁ

nmask 1’n adj acen or neal l'ayers en the mask is
| mpo1an} ed Figureh @l cadnenillushiae easiheg einbedinng efi 4 shasd 34y that
the masks. The i nventors have di scovered that certain

incluges asgdereyirand §0 of atfibrews ortothes spaderial s Siraed 89 isscoyled evertitself to
dif f [ tt.er .nt er ith t Vil S .
o ! G50, LS, BT HEESAA", DR Ak
arrafi@fRhtpRgides aCinhaleNnornaektreddsy sitstntidipdil ticedetdr dtthe mask
include nutrient transport structures that do not
34y.gEherasle 34y £a be ranenyed dytadeehnigan o AEEIsWhe grasps beestrand 80
wWth th I Sign_enhanci tfect fq ¢ .
withSeen LS e SBPaER BREH, STl o0t PEndRag, s e shows
this fimcvalRstid®) configured to increase depth of focus of

angﬁye of a patient suffering fron1gresbyopia. The i
madk18D0 i Buther mask defailharerdisckased i BihBatept &lo. 4,976,732, issued
descr.i.b exce et [forth. bel.ow S
et TR0 FRFHEL SR ArfitisRagrigubuta, iy 8556, 2004
botht JTERCHIArS GrtpERIate bo e fenEORdtEGtih EHEivdntifethi gur es
48a-48d with variations of such processes. The nask
100 i BHlc NASKSCONFAGRRED QO REDHCHNTHFVISIBILITY
patient, e.g., QFIHFIRAGHIONBATTERNSE cornea of the
paféEo] . TMenya$khd @orepsivig hrasksmanteetkedi fohintprovethe depth of
cornea in any, suitable manner, such as those discussed
focug 9§ g eatieptc ofsions pdditigpal mugsk pmhodiments arecisqugsed felqyy. Some of

the %grgod?rﬂplﬁg idgg?:m)ed ng}ygggllﬁi%g&gﬁg&g&gg& Qs ?191? gltceg%hﬁgured

an anteri or sur sterior sur

to edhbdce binmaiieaie MaatiniEotly, bdthweenbatiycehOdssuss by falilitetind transport of
substantially nmaintaining natural nutrient flaqw

nutrisats\Asenss theempsk: s The gitrient trangpet stpiukep of serae 0 theosmlgadiments
des BYE Tt F FSIR) T8 1okl Bl e ERRE Gbin i

adjabett tikdles.f Thonoiricat tradpsit spid@umes tin ¢tiedse negative leffeas @pe to the
between a first _corneal |ayer ( the layer 1210

preseiy o4 Uesomaicinguarem comsh e yghen Thiheap jpdplpe)in trpeomes
incrpagg% él%ﬁoﬂ?%vifife o% QﬁéT%qas%; Y qH\'fetnflot}% qlaf%t (ﬁgéo%red. that certain
I 'nctudi ng e en cell

ast one of an op oam materi al,

arraggenexpasdestisel irehspoitestiuaturesagshernts diffheidn phtteynac iiderfere
material. In one enbodi nent, the material used to form

with; the Yigiay improviag cffeptaeh thel masks lesqhedy haeint efiecorflipghypicertain
mas%% ?r%irh:eﬁ%q{gt%ﬁq{eﬁ% trtl%at tlgceiu&aﬁtﬁn%&%ein@&ry d65ctARY it do not generate

ransp
diffraction patterns or otherwise interfere with the vision enhancing effects of the mask

embodiments.
[0120] Figures 43-44 show one embodiment of a mask 100 configured to

increase depth of focus of an eye of a patient suffering from presbyopia. The mask 100 is
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structure 116. The nutrient transport structure 116
may conprise a plurality of holes 120. The holes 120
wanecghsmm on only a portion of the mask 100, bar/uskhme/ 014027
hol es 120 preferably are | ocated throughout the body
. [ ho
mmﬂ-a%éo g?%%%ﬁ%%ggb%%adﬁgcﬁb% %x@%};? %gv\gteﬁ)%th $di6w! Al@é the mask
100 ichh bs tfomieddayb@nyasunhlnleqirocteys alich actios® ast@éu bélowHingishRection

di scussed below, a pluralit | ocat i ons may
Wlﬂbé %65% Vatiaons < guetHProp@sSesat m«'eﬁkr}é)f)ﬂ%ﬁpré?gua@d to be

| fy
oot 5t LA O R 1K . o
masbfl(l()i‘naajodbdmmxﬂhhtemwmkmnﬁleemhﬁeﬁ ire ahg suitdbde mherlQﬂch as those
i ncl udes an aperture 128 at |east partially surrounded

discysseqd povs iR spngsetion e Figyes H54Cnon- t r ansni ssi ve

PO 138, LA BHEGARLICHR e 04! B BT LANEEY 102 ot s

antetier syfavet 108cald, a pogeriorsyunfiet i 2.aln ane Ldmlﬁ)difﬁ&h el tsody 104 is
136. I n one enbodi nent, the outer periphery 124 of the
capql?% of rﬁ)

bstapgally; maiptaping meBralaikent floye Refween ag Brsh semgal layer
' i h f.
S A 5 0B S0 T v
leastlitonilt nfhebg¥yix gieebehesd tﬁdﬁﬁmu@b fotv & atedsn oad Qm&l‘éin@ @¢.pe Rtucose)
hi angt her enbodi nent, the mask is circular and has a
betvgien ekt C?rﬁe‘tlﬂéyqfa(ﬁ@e 'the layer d2K0)mnd hrecapdicpmeal layer (e.g., the
layef W Bﬁg# 2@4 %§£{Pﬁéﬁ8%ﬁ%(€?§d§&%ﬂ tﬁ{le ﬂﬁ%&?ﬁnaﬁhﬁ”ﬁ{ fehst one
of adi @erteell fohmalnetdtial3.af éﬁphhdbdaﬂﬂ)iﬂhﬁﬁteﬁﬁlb @i nefitbstahfially opaque
sone_enbodi ments, masks that are asymmetrical or that
mateiiad I pne FRediFicEthemateriabusedd feret theprodyil@d has relatwely high
watddeBglht S, such as enabling a mask to be |ocated or
el htained in a sel ected position with respect to the
an 40121}’ of Int e eyibodifdEhe 4the Thakbrdy intRkle®fand REnt@iSH transport
may be conflgﬁred to coupled with a particular

Sﬁu%@t 1dé ddre nuggang Frassporthdrustpec 1 ithmap sepprigua pluralite ofbelks 120.
The }xgﬂes rfg% rageg?ho%g\ﬂlg 19?‘1%12% eﬁo(l)'tl&? Qf/\ﬁr C%&sg ltOB ebl?%fl% gle% E?(IS Bt erably

are fooiite@ Xlaopglout Mechwiyt lhi)ﬂ inesile ehfiddirferdto IB ®n6 @udoainaMt! fe holes
an ocul ar structure that has curvature, the body 104

120 g anngsd &y p e Pftem. s dhestigeddur v alusley of é@@n@wfe 120 in
Fin B A e BRI P BT e e m

the hiﬁalfoﬂ.ﬂﬁwlﬁ&)f ebpluﬁeﬁmr QY &d1ds S 201 drhihe rhik DWW, NERe @dask 160 has an
e of a atl ent. The cornea has an anpunt of

Outeé @P%heay 424 it dofingsean pwlshegasr dlohe tedypdP4onn spigtengpodiments,
the Elg&s {(ﬂﬁnblglbésy anc%)%%laenbﬁﬁgagys%rﬂgﬂ &rlr%u?lgﬁcp 1))/}/ H‘g q%er periphery

en a
124 s ls nba&rammtssm tﬂaﬁl@pt IERcatel beBash (8N6utef pdrijhery 124 and the
anterior and posterior surfaces 108, 112 of the mask
aperfge 13ky be provided with an anmount of curvature

cong on'n t,o that o .| aye the corne
o lGERROn bRty BB Rk o bO & SRR | OF o STl about a
mask ARRAI3GE Th $)ne edodmsdat, 18O oRS parisiRsy !Il‘iﬂoﬂﬂiél%ﬁzﬁskofoo is circular.

optical
e masks in general have has a diameter within the range of from about 3 mm to about 8

mm, often within the range of from about 3.5 mm to about 6 mm, and less than about 6
mm in one embodiment. In another embodiment, the mask is circular and has a diameter

in the range of 4 to 6 mm. In another embodiment, the mask 100 is circular and has a

-17-



power. Optical power may be provided by configuring
the at | east one of the anterior and posterior
weuodeaaes1108, 112 with curvature hi one enbodPOEMS2006/014027
the anterior and posterior surfaces 108, 112 are
rovifed with different ampunts_ of curvature hi_ this

diamgiep g ot fian 4 - h% ovigoperiRhepalift hay & Hirtirlee 95 29w i 8 mm in
' t

DS BP RIGE Kkl R SSPRAHES e (9F0Yl e o

symrhétacglabber a orasls arif povidelienefitst hiehlsdyialli 4 mask to be located or

.substantially planar hi one planar enbodi nent, very
mainfqiged ia ageleqtsdprpifion Midurspeeiipdhe antesay pEds@ved across
th nar f ther, ' .

MO g R

partiGil@iSdnatiniiadllrygiph afthie epe. TROBS@) 104 dfahé hiask N@Emapbe thgfigured
inlay may be within the range of fromabout 1 mcron
to copfprayg the agivei anptomy ofrthe seiarfithe eyrein agl itds te bomaplied. For

cxanfRE s MEGHRE 0 RoBL ol AR Mo RaE R L T Uvatrs
the boéy Woé maleuirotided ofithrincdmsbump 08 turdBtufd s168# tHe madkeaxis 136 that

enbodi nent, the thickness 138 of the mask 100 is about
correspefds rigribe japatapaeah curvamseditiog mxamplee oppicakiergent3g which the

mash 1% 35 b 086l 41,3 WAy theoBledS; Bl B SaThy Ty e Fpien hos an

amourd b2 GhrvituirO1hat vares Hongparesado peremebaar £sibdiaballlyecdnefant mean
applications wherein the mask 100 is inplanted at a
valug iithin gieidentfighle gipupoe &t iadnlts. n Whengpplyingoide maskt 108 within the

corn%ag g@fe&%&nﬁgg ﬁ%gﬁ%&%; %Jchle%cgst cfr{;)?%flrf&%%tl Bé,nlri%rof ?%Zl}tégslkt fd'@)emay be

exi bl'é’such can

providet vit at Aotk YBEwVauR crfespSiditie tolihas oMidlayéts Off thd cornea
IS coagged wi t hout negatively affecting the optica

betwgerr whichdhemags 140q4e appleésd- 100. " hi one application, the

ma 0 i nfigured to L plant.ed about .5 um .
efizeh 18 SPReiRal BE R R0 EE 8 Al giprtical

pow@p WptRal pdier thalebd MoK dd@By iconf@iHneGHE 8ideds® oB€ of the anterior and
i mpl ant ed about 52 um beneath the anterior surface of

posterios sedraeed 0 1 1drwithh ewrvatppst i loane smbodineentrb anteigor and posterior
onfigyred to be i a d about 125 um beneath.th .
surt S8 L0940 2 Pl PR R RRRS et 7 P GEL SR i Bbodimen

the ni88300 hAgvirk amEkAgs fo theskted PSphRr (181 ©AhO Brer@dbe] 28.
di scussed above in connection wth Figures 50A-5 1C

[ OI0A8P] A Julwse smmbodiment pduenelr theekerion sufeseel Qg and the posterior

ad tage v a non-pl.anar. mask. For, exanpl e, a .
st G 37 bR Ry 100 3 AP RRURRGATE: T gbt PegRoaREhmEL very tite
or n8aghifdimt NakyBRe édhabe h@sasufReddaclosd MBS pPlghad RAfaké.CULRTanother

curvature hi particular, the process steps involved in

embedighgat, hgthcafrthe antedor andtinstenias kurfaes ¢6% 138 ast subistratiallly planar.

Al so,..a bst ant j,al.l y_pl anar sk, may be re _anenabl. e
in gt b® SRS B IR nily PR wilREring Fnas Tty o0 Fihion 1o
abouP @D 4hidfdn® Bnd BfterR PG rAhdef & Bhth HEbr 9LALRS t8fabsuttIPRAMGbn. In
patient popul ati on) because the substantially planar

one ¢mbedimenls thenkodyukOdaafithe sk d Q0 thap atthiskess 188 ofidatwesn about 5
micr(iilg%r'lI zeib(guqel Oarg%g*c?re | a(gnee gm é'l irtner?tt tﬁ:eutliﬁ/c%gsrs 3i8notI tﬂg n?a%gleO is
about 5 micron. In another embodiment, the thickness 138 of the mask 100 is about 8
micron. In another embodiment, the thickness 138 of the mask 100 is about 10 micron.
[0127] Thinner masks generally are more suitable for applications wherein the

mask 100 is implanted at a relatively shallow location in (e.g., close to the anterior surface
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[0129] In sonme enbodi nents, the mask 100 is configured
specifically for the manner and | ocati on of coupling

wonbds/ibieye. In particular, the mask 100 mayPOE/US2006/014027
larger if applied over the eye as a contact |ens or

o S, bbbk b5 el DU AR PG Pl o
ke 08 e U300 10000 RN SR By it

affediing thasj&hddb@;eﬂﬁnnmb aufttﬁdmaﬂoﬂO(l) mih ang applmatlaﬁ itleepsk 100 is
| evels within the cornea, i cker mask

configaesnioabie duBlanter; abewt 5 ine I]?§n%?f‘ t@d%?ﬁ%{g%%e iof tap farmea.  In

n
oo PR RSB B k. REATT g Ut R Fht 39381 Bt e
anteltl@r sumbabf thelTtoraéee r Imaskiser r@yh«taﬁnﬁj ihe mmkel(fOr@ mohﬁgure@ to be
formed curvature than thinner A thic

implpietk ADOU 42D dreneaiurthe aptstinn verGe 9? &y porge. Fikther detail
eeaf BRAE R D JO0Th 3 Bl SO AR wic
Figuagsoinesl1C[ 0130] The aperture 128 is configur ed to
transmt substantially all incident I| ht al ong the
madld28ki s Azebstapiallyaanar appskihas severg) P@ﬁgefsfzfer a non-planar
s SEPURY s LORThUAEDFAORARL sl B 0 E A an onc

that hixeio@eforrd&d ﬁbl aspeuﬁ&ﬂﬁk duivataeN &C bintidulat, tthe prloeessRpe involved in
masks, the aperture 128 may be a through-hole in the

indugiggyeuneirg in shesmasds K ¢am be)ﬁllmlghf@dt AdFs i sybstortially planar mask

maytb%%gc?rg %gq%%ﬂlg ?&é }u 0&1 h ngﬁeﬁ%st JJ{FotnﬁcR%% ﬁét?egéﬁggﬁim&%r among

diffepeti dﬂb%w‘upEZéf afbrbﬁt&r Rsiknt1ppulation) deeddstrtBe kdbstamially planar
take any of suitable configurations, such as thaose

mask| gsesy SRR EBIPCOT PRCBOIANERY 6PIIGR {9 Ijusa rthe agpugpriate amount of

nbodi nent, the aperture 128 is
Cunégﬁﬁéhh BO gyglrcular and is substantially centered

I N[0129] masnﬁ sbatd entb@lideaie, BF niddR 1@PES CofifguldBspaifidaly for the
any size that is effective to increase the dept h of
manpeseand legatign of peupdmgaviguthe eke. utartequilangthe mepsk 100 may be larger if

' appl%c:)edr X u%/ e@ﬁ 35 9 %aﬁxa 111as n(gtrﬁ'%} alltey{fealﬁ)éﬁgd {nqg e gye n%?stenor

of thdconé, ergoqsibmme alsirfageobhde Ia{EtkﬁdihHEiyé Ashﬁscdismeét@rve the
of the agerture is between about 1.8 nm and about 2.2

thiclgess 138 ahterhody dd odfithe pask 4 A maydrer varied bpged en where the mask
100 %Ib B}%llﬁn%d aIpoq' I %\fﬁnﬁtgh%ﬁée br l%(lelg Q\g‘%ﬁgn e Ioﬁmtag% thﬁ%%g renask may

ertures Ianmeter w

be aﬂf/arftigéﬂhéib@hick&r Mhasi® 4re ad@eﬁﬁﬁgeauﬁlﬂ%ﬁm@ Bﬂ)lﬁﬁﬁ@{s. Wrdrhdxample,
the range of fromabout 1.3 mmto about 9 mm [0132]
theyaie eaemaily asmien tgshavélep and thsrefargare sagiemto @bﬂ@zﬂe fapd to implant.

T e hPASTER A0 8l £ ATLER SRSk DIt Bner mask.

A thivket #1286 e sé by Gorﬁligfuirédlﬁ h&%lhwl%e)v @b carabias ?ﬂbﬁﬁ)l igipl@kation if it
substantially all of at |least a portion of the

is configpted dorcoiforn do thecugatire phticantivermatgyy Wlhﬁﬂ aplied.

R L L FERE L e R

ligh@hlony ithd ﬁia@k lak 3h136. € THe mon-transmissive portion 132 surrounds at least a

portion of the aperture 128 and substantially prevents transmission of incident light
thereon. As discussed in connection with the above masks, the aperture 128 may be a

through-hole in the body 104 or a substantially light transmissive (e.g., transparent)
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radi ant energy in the el ectromagnetic spectrumthat is
visible to the human eye. The nontransm ssive portion

wa3dermayisubst antial ly prevent transni ssion of PCaaiSane/014027
energy outside the range visible to humans in sone

portiqy T SeR g6 BETRE Srt i T R QI HECRTHTY oG ot the outer
periph&tya8a R HRENARNTO0r AMRHpSHirda 2R Yyl tAIke dndofGaRAIIBSESHSuffions,
anbunt of light that reaches the'retina and the fovea

such ahthiosevdaskiibadatboye nvermgectim witkeFigotas®edZand f ovea to
fo sharp i mage.,. As dj,scussed ve i,n C ectign .
w DR guftBae Thecungi bE BRESE, LY 1y ibtsROR Elsplar and is
substhit@dilyldaRteldagfitind HRANE T06.t €He %i@@ Bﬁh@raﬁéh@\h}ggg@ §h&) bany size that

convérges at the retina or fovea. Accordingly,” a mich
is effedtiepe indrerag the deppr efStontsed anceyt o a ggkertt isaffermgifrdm presbyopia.

For DI ORSIIFENIS L7 6ot B AP AUBp e OB ET 51 195 an 86but 2.2
mm ip{(glﬁ?mb%dﬁﬁﬁﬁs T 85408 QibaRAk, 8 RERAENSS BE apBhird & ¥etween

I n anot her enbodi nent, the nontransmn ssive
aboupbf tnirorand 3Boy 26k emi.s Int armttenembpdiment, thbapertug21 2eis cgnular and

of. al| ipcjident_|ight, The_non-transm.ssive portion .. .
has axdiamiger PhADGHRAIS 198 Ol b YISO APTHUFot B Bisse ighn the
range?BPﬂ@ﬁtabbﬁﬁ 1.0rARSE HuPR 5%hml bﬁi‘%ﬁeﬁitgﬁ?%er}%ﬁ% o £:58 about

erm "opaque” Is intended to be a broad term neani ng

1.3 noapaibamt O mpmevent i ng the transnmi ssion of radi ant
energy, e,g., lightepergy, and _al.so covers structures. .
an lg%r an &gﬁélﬂfl‘é’gaf‘ﬁ&{ss%( §8¥"8n&|3%d§ Ffé‘rf\%“%f‘éi g pERiEnLirpnsgpssion
I a ial i t .
of 1o chitBY b e A, T oo Il 2 RO bR, (R non
transhastveliddtiors 1 Zbpfeivents édngnoisdien opadstantiallyrall ef bhizast 9Sportion of
percent .of the Iight incident thereaon. [0135] As ..
the sgPlRs S& Paisirent Falan) GROREY a8 AT %Jamt;p RopirgRgissive
portiBF 1320, kaMIgEcd & PR or R SeufRulhaly Bk 1M, s
radiahOéhecgyuindhd elentpalvagretit apdctrum that is vidiole be theddendnoeye. The non-
i nteract w the |j ht_{nam)re conp| ex ner, as .
ransEpESEFROEeT ngy S?*é‘?"é‘ﬁ*@ Ixgrevgntgeppnsopesion; %f’érg@am/smay outside
weae ) | A I ' porated by reference
the r%%?el n igﬁo %%ﬁ???%?ﬁﬁ%gfﬁ% "As di scussed above, the
maf33J00 alssalittmssed rubbve eimt donacsipar twitt rBighter 63,1 Ipadventing
in sone_enbodi mepnts conprises the plurality of holes
transygionTplightd tot nemEapTRIFEY PYUGR Thdl drepney f_gs pmount of
. r‘ -
igh S ERRERA ST OIS A b e b 805 BE) Fvce
to fopataesharminhapeal Aodisogssad pleoviei igkbnhaetipasetit Rigawgh thbeize of the
I n_one enbodi ment, the non-transm fsi ve

mask_100. ] !

aperties {7535 queh that thenkghy ragmitledathersiigoughy genesaly, epnverges at the
inf . AedoRfink19Ch LABL i d RNk BASSAMRE

i TGS Ao RS AL WA, BRSSHO 4 O
otherfisd heethp kasealithopt dfe thadke90120 al l ows nore |light to

pass .t hrough the non-transm ssive portion 132 such

t hEH34h| y Inpeng embodiment, the non-transmissive portion 132 prevents
transmission of about 90 percent of incident light. In another embodiment, the non-
transmissive portion 132 prevents transmission of about 92 percent of all incident light.
The non-transmissive portion 132 of the mask 100 may be configured to be opaque to

prevent the transmission of light. As used herein the term “opaque” is intended to be a

broad term meaning capable of preventing the transmission of radiant energy, e.g., light
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92 percent of the light incident on the

non-transm ssive portion 132 is prevented from passing
woOhomugbs1t he non-transm ssive portion 132. TherPooius2006/014027

120 may reduce the benefit of the aperture 128 on t he

dept f f f th

ener@Z@gHta%ooqﬁ)ggr%fsﬁgcq.}Eﬁ%eap eggqr\;semﬁbgqsgg%ort & se bolock all or

[ heneflt

tess B} dfPor MR RS Poridh BOFCIRRL" 150 EFHIFARAE fhast a

portioy dfhibke bokl}r i @his donfigeret 36 iberophgurefoi ﬂnSreotfnam 199 pendess of the light
20. hi one enbodi nent, the transport structure 116

inci Qtﬁ‘ereo?he hol es 120) is capable of subst antl all'y
mamts@} N1 NG MA@ MY, e ToAWhEANKRC! hEdonCa58Ray e

Jacent tot anterior
confgmréchﬁf pﬂfﬁSntOfraﬁshﬁsms bf l@ﬁi) whithotih abseelsiog dhe ﬁl{dikﬁfmk light. For
ex yer (i one_that is adjacent to the posteri
anggg

i féeénfﬁzfo&f cquite bergaade rgByctiverRs qomlst by riagle e mfslraéfs with the
t
s A SRR & OO S SRR B3SP AR e
29, 20035 whichiis lsdreByaineorpdRtedAs; rdfesaies hedimindwantitdtg hol es
120 of the mask 100 shown in Flﬂure 43 naybe | ocat ed
S

anyiiR6l e obs tdieupedkabays. the HBISKMAQR avfhdas nemudrient transport
struc(gtﬁ%%zlt x? 9 1Hg Elﬁjbgdlp‘l%h% L’ng) @E:sethts: %Rﬁ!ﬂ to%ﬂbfex l%l Tﬁé }erslgnce of
AUCrient o S nore reg ne
the pluraligkof[138)0 -(hleothéﬂ temspato stﬂichﬁ‘é)}im&j? aﬁact e &ml@ﬁon of light
| east partially between the anterior surface 108 and
throyghe theoBesprpRyMistiys Rerion1 3% byt prieniipdly allpoving meygelight to pass
h h 1 I I
thro G A TR, HRE i opl | i 2R B HERR R bfron 132 5

confiighed ® dboedtbduingl) paeatt or endrbef eetiaciderit 15k fidgepdeihgahrough
the nmask 100. The hole exit 164 is |ocated adjacent to
the magk wSWJéhq% holep A 26 being ppesght. tFhe nrgssree olthe phirgliis of holes 120

allovs %gé p%?sc&r ttﬂg HR ltx%ﬁsn]ﬁ%g & ?5&%8‘21 3t2h31 ﬁ%at o%ly about

anc tV\EEﬂ e anteri or sur

92 plaﬂ&h’ebf e Bglﬂflﬂ@&erﬂ;lih ik ﬂdﬁetre[mﬁal(ssﬂx@gyorﬁ&ﬂ-?ﬂi i bfevented from
transport structure 116 is configured to nmaintain the

paSStrxgaths%leh fthepponyansassiey ROTHOR A P2nt Be Aelep 4 30 ne 1adiae the benefit
of th%gg mgngé | ﬁ?ﬁeoé’% }} 81: {ogl\%t (Wfrtﬁe %%E%c}pgur(r)owgg i u?é(héh 3% pass through

themrtMmﬁdsﬁzeqjaﬁi@nltG@hé@tlaﬁ.event depletion of nutrients
at least at one of the first and second corneal | ayers

(el§371+ heRffda%% iny thegleptoofi 2wy benefit ohtherapsriprept28’ due to the
holeP eﬁb' ig l’ga ! cécFB? rﬁ?lﬁie'ﬁ? tllaﬁ%‘%l\éél?}? blelnéﬁ/ts ooff %‘1'@1 %0 egj IZfOilZn one

port ruc ur

emb@(ﬂmi’dﬁf; tﬁaﬁﬁnsb@ﬁ sﬂﬂﬂtﬂr@i @$6 gelk] itled E(BIES flﬁ@)V\is QhpaH1& 6P SEbstantially
across the mask 100 between the first and second

mall&@nmﬂatqrw@em Slopr Bomrit fiigh ersoend lavep(icnionn that at adieesntito the
| h
anteﬁ&r mrfac fxl% gcﬁ)pft% t‘fxé 55%%}{3 01:5 éﬁ%yetrz 5 UIE ekth%t] 15 V\;ljacent

S Capa maln rnrn

to the @ogemo@uuﬁe@ 17 bomp nhek ween Taféjpmanﬁy F 08 abo hay@hSigured to
In one enbodi nent, the nutrient transport structure

enable gutrignis da g iiheenshdhe measls 00 d@tﬂ/em the apferipp perfacg a8 and the
posté‘ti)c%u{‘uréc@ §h58Mks & scgésgg %gvé, e N Pe§r12%l Otl 81%' r%gslk 100 shown in

Figure 43 may be located anywhere on the mask 100. Other mask embodiments described
herein below locate substantially all of the nutrient transport structure in one or more

regions of a mask.
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in adjacent tissue of at |east one of the first

corneal |ayer and the second corneal |ayer. [0140] The
woab®s1140 nay be configured to maintain the tpPangses/014027

of nutrients across the mask 100. In one enbodinent

the holes 120 are fornmed. wth _a diapeter of abho

0. PIS8hm ofharbples hMZOa%F }%‘Fe SRbBdenfE st leﬁﬁep%ﬁlb)é bplaxesn the
anteltq%ldélﬁﬁ?é %6 g{}% ﬂ% steQm? Su %{ozg]l 1%0 1 H%IT%% IWb mdbﬁgaéﬁxbodlment

eachasfahdbslee D®ichidesd a hbleentiahees] 41)21&dh&10$e émdl @mn@r hdlél entrance
the range of about 0.020 nmm to about

140 Fﬁﬁﬁﬁ‘éﬁd adiaprant do; therpoiagior sprdacs| luoﬁwféhe m@ﬁlééOQ 2@h¢ bole exit 164 is
locaﬁéglaa 13 l‘éﬁ@g&%%ﬁf)r splefa u Zﬁ(gf tﬁﬁg %a%ﬂ&l&@cein%rng%ﬁ]bgﬁmg&? each

"'e"entrance ol es rrses

of tiabhsles F20axeRt th enfieadiGthn@Usdtacen &reealtaﬁort fieface 108 and the
anterior surface 108 of the mask 100. |n anot her

post@iiﬁwm'meZQﬂffbemﬂbeO of holes 120 is selected such

SIS, P BlabhS MSLRCTIH BB ABLBHEI Agpnoc o

one Hﬂﬁﬁr@ﬁutﬁ@ﬁtfs &@ﬁs@ﬂ%&néﬁk tdve TRSkBisheMt structhrce 61&t?ch@inask 100
the mask 100. |In another enbodi nent, the nunber of

provifiss égfﬁpmt flewsaf| ome v enoseipwriers ecrobeths mask fl 00 e prayettatepletion
th hoI 1.64 of al | o)
of m?tnen rs |as eesasta ou gth X¢r5t3 BI}d sggor}m?omea? li] f(lg Lgé té? gaé/ergflzm and
1220)h @I&Qﬁﬁﬁéﬂt @fF p%&ﬁl@ﬁﬁnﬁoh%n@ef totthe vixBaity &ﬂ@le&ﬁﬁcéﬂ’t%oﬁiéﬂl layers
of the surface areas of the hole entrances 140 of all

is ghigesehollhs trpspaisithges hifoof tee pmslé 0 provides suficient flow of

f t 10 f th
glucisi%{)a&?%lgmﬁ %Hbgebe?\geée%rh e ﬁrsﬁ ?FECO avgmgal l%yers Sio prevent
gluch&J éilétﬁJnYthﬁ@%hﬁlnﬁarﬁf MeSadgReht dtaéal alsede. NiTh@d)&he mask 100 is

enbodi nent, the cross-sectional shape of each of the

capahlsi @fssubztantl@llmmmt%mmgammerxﬁ iflosu(@g- ghgete Bw) hetwien edjacent

o0, TR SR SRR MDY Rt
preve@Idbpletbi@f ﬁlﬂir@tthdheabﬁﬁﬁll beQBnthf i s& Presthek AfolbgicM substance)

interest in sone enbodi nents. di scussed above, the
in adjedenttisspe obat lease opmehdhe st aﬁ@eﬂéayqyanﬂéw segongl corneal layer.

ar ttern i cul i this .
o ABRTC ¢ PhSndlRs AP SE SR spislef el Snfin pietearSpiy af nutrients
acrobd@cadhRCRIN  ROdRSenlBliR¥ntatheUIEaNi( ale! BrR@NSARN diameter of
di stance, sonetinmes referred to herein as a hol e pitch

abou4j 0. Qﬁrﬁemém‘@o ararentln anhféemmbocbmenh the heles deve) a giBnetan of about

0.02p ] {Jg,m}f er}eex 1?%%‘%’3{] %‘F;}“ ieﬁa}lfglﬁ rae‘é‘gglte)ﬁle\ﬁé’%bﬁg‘e%f

anoth@ﬂ &RbSIiRBSEK, q;a/hélem €20 hat0d @RinleferdBNRE ?Aﬂ%\é o BN b@@ mm to
range of from about 30 microns to about 100 m crons,

abouy )29 mmp nEheniyobi¢rrad io]esiin thepplnmlityraf bolgs 420 @i@t@;i such that

the e B SuteForaf Brdio ot 19l dhSRate Iifectrprisgg bout
5 pefd¥RPE MBRY of JubfadPRE T MRBteiof Qi 108 f tHNR1aNO160. In another
spaci ng and dianeter are related if you want to

embediment|the hemberouiolesfl 20 nsgmecmdmunlg thath teeusyim offthe sinifegietareas of
the ]éél? E}%{tg f’bszi Of'all awahoflesnl Ic%nmp(ljifsest abou g?e?gen 8r| fhofe of Surface area
of the posterior surface 112 of the mask 100. In another embodiment, the number of
holes 120 is selected such that the sum of the surface areas of the hole exits 164 of all the
holes 120 comprises about 5 percent or more of surface area of the posterior surface 112

of the mask 112 and the sum of the surface areas of the hole entrances 140 of all the holes
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be understood by those of skill in the art in view of
the disclosure herein. [0144] The enbodi nent of Figure
woomouani ageousl y enables nutrients to fl ow f PpomuSkh®e/014027
first corneal layer to the second corneal layer. The
i nventors have di scovered that negatjye V|sual effects
120 ggiRpHESes éogu%pergeqt@ Iﬁ(pf@é)é § ac@far%eh tsurface 108 of the
masﬁw(ﬁcture 116. For exanple, in sone cases a hex
packed arrangenent of the holes 120 can generate
di {614afpt i dbachadft e nplesi 0binay havd heelptivilp n:‘onstEm'H cross -sectional
exanpl e, patients m ght observe a plurality of
areag dn ongj smbpdiment, sther eropusastional cinps A pacghefl vﬂl% Hloles 120 is

subsEa?l 1§l§y &?&lg}a\@%ﬁ of tlbeel?l(olgéf ek zg%m%nq;ed'g L l-mi%r Eﬁgxgxﬂﬁg bétween

discovered a var ues

the antbripnbagreUssand atmﬂwmbsmfacalu anspor t st r ucture
such that diffraction patterns and other del eterious

vi §U42] ef fEe gel@evmmosgwstoﬁnﬁlﬁahpgw K} 0t obtipigpest in some

embééh r ac?‘?ggfsgé 2&&%@ e chfrt?} g%? a%knl?)pear%#f’]’?ﬁ) kted &8

arraided s ROhéx phﬁdﬂﬁt Llhq)amcu@errr ﬁﬂgﬁ:ﬂ einBodipfengteach®f the holes 120 is
diffracted |ight out uniformy across the imge to

sepagdtedritag @%%W&BP’@S d@8thy. a |spbsigrsieHy rcoapippldflisanee, sopwtimes
referr trolh%p tm% ﬂg'l% 1tch g} e ! gﬁt%ofdggg 1098 hgl ;ﬁ{ch% Qbotul? 6t045 mm.

St ant efimn raction erns or

PUNIEIS t heInp&t t}ﬁknﬁ)a&@nt hae p@ﬁgléﬁ"ﬂfel/w&fn tiiRs of symmetry are
I mage. [ 0146] Fi gure 45B-45C show two enbodi nents of
apprewimaely S3odegnesises Tho spading ofrhiglep alaggpryeling of élomslﬂ generally

w1thtfg teraﬂsgg%%%%rgl\ga%%s ?I%l:(fnﬁ)glgk lbleo}/ltp E(H‘n %%cacr)nst 9 4_,%3 ogg embodlment
is apftedxiffaR1nre miasRd THRde Mdmathrr rﬁ)éﬁyraﬁyrvalﬂﬁﬁ fthéﬂ edn@e of from
spacing or hole pitch. In other enbodinents discussed

aboudellfomicrpmes tosabgus I0amicaorisy end @b oRc shedimgntais apprommately 20

rm anount dom anm nt
i AP e SoRRE i e Elsied EURERAATRY Pl Gy of
lightSdbaigg ﬂﬁbﬁ'lg}ﬁ driieCigdht § &ﬁrﬁrﬁﬁsﬁ@i&l a’@n&uﬁﬂ&&hé Bﬁlh&if lh¥le areas as will

constant cross-sectional area) %ure 45C il lustrates
be uadfwtge@by thesepf Holl éxtheag is efsar eﬁtbd Wloaurleéwmmn

EPLAR., "R bt e it 4R o et ehdu FiSs o fow

fronpﬂfecmt a&8edflaydrao MBS Kedadl ¥oinBal labh@s T BSehtdss BRE&liscovered
the mask will transport nutrients in a manner simlar

that megative \ﬁataﬂ @ﬁfewtfs senatisOdes athetmyessnesy P Eheatrémnisgpis structure 116.
perc nt a

For BRARg 805, ehcs Mibatieal SrgoRgR S R4 YaP benerate
diffia &dn Iﬁﬁteﬁﬁhﬁ‘ﬁbl‘é% aehpaieat. ting e%ﬁﬂﬁlen Phtidn@ini glft @Bm b plurality
as i s achieved by | ess dense, ger hol es.

of Smtg re SIPEIPOLH swsOunding 2 mmablﬂglémo eamazm hqxazattemed

t[&#%? aL l\%ntsﬂ[l lﬁgeg Q}Sg‘b‘%’g rrasalglg fgfj ?;Fé:ﬁn@esaﬂ?t produce

adva%%lgteé‘@ ﬁra‘ﬂ@%@ﬁ@ of 8 Uahspdft sklO9Re Hich Fd ARTaBed PWitierhs and other
connection with Figures 48a-48d and with variati ons of

deletemiohs prsuaie@”&es dorhet svhsthnt2diganhibyg cdherutisuad benefitang ponask. In
one Sosgamieng, NReHa A PR G oY R TS M50 4y ey transport
structure is arranged to spread the diffracted light out uniformly across the image to
eliminate observable spots. In another embodiment, the nutrient transport structure
employs a pattern that substantially eliminates diffraction patterns or pushes the patterns

to the periphery of the image.
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non-uni form si ze. The hol es 220a may be uniformin

cross-sectional shape. The crosssectional shape of the
woabms12d0a i s substantially circular in one PCT/US2006/014027

enbodi nent. The hol es 220a nay be circular in shape

and have the sane diameter froma hole entrance to

hol®46ki t Figire 4aPet HeWirge cRORAmnEOPhPativms of 1@%1@%&220 that
I I
may t %ré Sp%fgc? & 2 n‘fasﬁ that {d %1’1&5’%136 r@ ?&fﬁ:ﬁﬁﬁg?ges% Zb(i/O The

zé of a su stantla

hole&t ZQOQSTOtﬁb&demJ[ﬁtterhsn oﬁﬂ?@@lh&ir 4&)51’045@ aN$pactd éronoleash 32@a by a
are non-uni form ( egﬁh; random) in_size and are
randerapkle speping op halsnpiteh £ By mh@re egabodigmentsndiseyssah helpyyg holes are

spachP 4%8%%‘%&& élf nls?lll}lb %fo u?ﬁ]g% g‘f Fxo? gqgrgc%ogg %er%)gl t.%In one

embd(ﬁﬂxenﬁ Xeetiflesa® 03Rikve E\Qﬁbshlarbﬁll? Wi féiinS Shapk lﬁ@lﬂiﬁﬁkal&ﬁ@@s having a
can be formed by any suitable process, such as thos
substngelips exndtaperess-sasticenh geaed-i Bigurg 43¢ Hugiiesa phwalyy @f hﬂles 220
riati ch .pr
sepﬂ\%ﬁ%$% gsrangéqbng) gﬁacgr&%e?%g B¢ 3§1§S§§5(5§1§ﬁ§ gg%§ ti? ége%peg rt an that of

Figutd 4581 Whéherall§D tHelaibhérnbl ydasnagplofitld dayk 6bdf @h&ﬁhag 20tes the
with a non-uniformfacet ori entation hi particular,

mor@ﬁ)@ﬁn@k wwetremsp@‘s npizepisHaS mamst siodlr iafeenativatissigy Qre way
t f f ot
to pr]gg%a oghe{ Rearr(]:ﬁxﬂ % orle 3eeh 146 5 %Fas hhe cgﬁggyg ?hoi%s Fncrease

c.a
cet rance IS Iron o

holetde@siBoe3h 2184 Hedhit tsﬁﬁll@ﬁﬁkleg P aclEbve ﬂiél’tﬁhﬁ:gnﬁtﬁaﬁtoﬂrﬁlsport as is
entrance. The facet is the shape of the hole entrance

aChl@tedtbﬁéeSa@?@&q@Fg%@pkéce I n one enbodi ment, nost or

g0p14l9f f et 2 4%% ehg%@ Sae}léc%ﬁglg Sﬁ%ol'%ﬁ& e{%tszc #}Q’gtt o 18 ks)ll.ﬂ%?gltlally

simﬂ%@ E@ﬁfédh&‘s!lt' 1@0 é)&e%)tha% JepRatAdISw. The nlaskebea B@Vbé)ﬁ‘)rmed by any
substantially unitormin shape. In one enbodi nent, the

suitabld PIQEEsSi %mh@s th@@sh%cuss@@dmovum fs@mwthzbwﬂh@mé 483;48d and
subst. ant nunber of

f
with v SH'ICIZD processes. ’rl“%% Ierﬁllslgg%a ars ¥ al}]uq%er}g t¥anspolort structure 216a

that &Lﬂhﬁe@m plataliBuobR61e9 D20 Af afbefaﬁmham&r [GENEO ALIRE 220a have a
entation hi some enbodi nents, the facets are

non-goyiowh sizer rhhe doles 220a mepyrye mmfcgm@pecrgsﬁdsegtp@al shape. The cross-

non- and or. tation
sect Bl R S B B 2208 St Rty S 3 bRt e hotes
2200m8y 88 RREWlar inrﬁhbp@aﬂtghfﬁﬁﬂh@ﬁan@ﬂlﬁm@fer filden h BbRADkMABCe to a hole
aspects, of a plurality of holes to reduce the

exit,t BiHdeRcstheswisehaosniéern dn t deast @ng| asbestte edi.fibr sige.i di may be
atte

oreh 30 Fone Bk bRt SRR TER PR, 1
anotB&EEbb@meitl Ghe a®1a3M20RAf aleh@sPusdssr (Ded raldoms. inFaike and are
exanpl e, in one enbodi nent, the hole size, shape, and

sepagatede anomnmé@rrra(eg,e%a@nd@n%mgmgnt i al nunber of the

oA™Y Bt AT Eo B LR oo et

subsBntidl1yBigdilad @Dt hadsk 1905 eleehddtsetforth BeldW.| Allsol thea¥skaf00b can
t he masks herei nbefore descri bed, except as set forth

be foenasiby Ahy sitathe pressks, 30ch earthdse dissunted bjownip connection with
Flgures 18%—418% A vhnéc’tyo%g o?séuct:hhgrsogesgéssc S 1%%51? Sb&b includes a body
204b. The mask 200b has a transport structure 216b that includes a plurality of holes
220b with a non-uniform facet orientation. In particular, each of the holes 220b has a
hole entrance that may be iocated at an anterior surface of the mask 200b. A facet of the

hole entrance is defined by a portion of the body 204b of the mask 200b surrounding the

4.



in connection with Figures 48a-48d and with variations

of such processes. The mask 300 includes a body 304.
woheochiosisi1 304 has an outer peripheral regi on 306T/U8Z006/014027

i nner peripheral region 306, and a hole region 307.

The hole reqgion 307 .is | gcated bet ween e oute
hOlerf‘é‘FfaB?f‘er'QPe g 15 theseBra g ﬁleﬁlé’?%ﬁlftéqncﬁ &t ?thﬁr‘f‘é‘Feéllo’f ﬁ%"gf?‘iﬁ‘n In one

e h " ;

e, g A0 B L0 0 CORRMOSLER, SRET gl i

longhatie .and he shioas kixis GRatads gerpandicuthe o ahe! Udng exik. tTienfeetstmay be
structure_ 316, hi one enbodi pent nutrient

substangiglp JEfosm e Eape |Iﬁ‘cP1EF‘d8§1b8dl;5‘?e@F:a t§iepfatiop) s facgls is not
umf!nﬁxZStF 1@”% sﬁi)stggfai o H’ﬁ)@iﬁ ot Nfe HRlgs n{ag }%ve lnon QYfniform

hol es ocat hol e region
orie@biive, Ianbiye arrm:g’etneﬂn © kulhdtmmtiall tooinbet oftthdu dheste hddb ai :andom

shown for sinplicit ‘Ee{t it shoul d _be understood .t hat
orietaory ok’egomff“b@dlﬂaﬁl}i%é KPS AEHPHEN e e e ginslorggn shape and

o Eﬁg regi on 305 may extend from
meéﬁ%uﬁ% §$|p epﬁqégggﬂaﬁkhe mask 300 to a sel ected
outf@r493i r cOrtfee repitodimafls elayt be p[’ﬁ&&i&e(B it viheas waetc beel aspect,

. outer circunference 325 of the mask 300 is |located a
including ope Prrmarear! Hiesforepomng pmsrisn ef durluralipepf Bates ;ﬁo Jeduce the

ol DEAE 20 s R NEED, s PRI g ot

redtﬁbﬂt& vifiodSmirovienem thaemay be pripedddbyed maﬁédflthfantdpermf&ﬁwch as
300. [0152] The inner peripheral region 306 may extend
any pf BWIS%HGSCH et ahqygatppaxangle in opg epdimesh rthfbh@f:;slzsg@ape and
oL 80 FOOELHER T4, MM TSN A RS by o
oﬂerﬁemoﬁmmﬁbﬁﬁerence 327 of the mask 300 is Iocated a
sel ected radial distance fromthe inner periphery 326

of [OHI]nasKiggon 47 showe ot sebpdiment ofelaegpasl PRRethat is

subsgéz{gx!‘;aﬂmsﬁ%?l?%ﬁng fugsigfl tﬁ% rex%aglgselg?g' E gf&%ﬁgcnb%giég@?pﬁag%&t fortk below.
Alsa@hk fmayk BEO thtbddfoaded by ahy uiabRC@e6est, bath hhoky &iScussed below
random sel ection of a plurality of |ocations and

in congreaten wﬁhd%igtﬁés ep-Hil mwmykn%ms ebpchgpeerisasg The mask 300
1nchtJ(§1e% é % (lt) 5' 6 %%s {1“%1[ Ip%ﬁhl?eral fegi({nggby,ogn inner

ETRYG |nvoI ve d rim ni ng e se
penbl@éiﬂtﬂegﬁﬁ 398} il A/he16 eegdén BOT. €TIEd hdle égdon BOT isdyeuid] Wetween the

one criterion prohibits all, at least a orit or
outegperipherel 15gionPId Anditha ower mrmhe@ﬂ regien B e%h @fi%l B4 mgy also
111C1I1c96{ or %Bg&urg %éﬁ o\{}ﬁeré fh ! ag: o gcg%c%g%lqtze{l] W C r t%;ough hole.

regl ons er on

Theph&ki 300 sis@lidcludb al RASént &raﬁﬁbd?f bthyeturer3 18! Theastentbodiment, the
substantial portion of the holes from being forned too

nutrggng Fangpericwiaigiuge studera pluglirpifdiolosy i lgast gispbytaipl portion of

S ure, t hat .a t hi ck
the S 8587 ASGE R IRT S ietB iR B Bl ERETETS 1§ gy onty
porti @56 thB abtrRnPStA’aire BN ReshodMDeN §1mﬂ11'@1 NBuefthstla®Rtunderstood
the wal | thickness is prevented frombeing | ess than
that Abgyhele agyfiedpestes through the hole region 307.

[0151] The outer peripheral region 305 may extend from an outer periphery

324 of the mask 300 to a selected outer circumference 326 of the mask 300. The selected
outer circumference 325 of the mask 300 is located a selected radial distance from the

outer periphery 324 of the mask 300. In one embodiment, the selected outer

25~



[0154] In a variation of the enbodi nent of Figure 47,

the outer peripheral region 305 is elimnated and the
woab@/megion 307 extends fromthe inner peri phecaius2006/014027

region 306 to an outer periphery 324. In another

. variati of. the enmho f t he i nner
mrcwfefeaﬁ%sgﬁ of i stlgéag i 1o gﬁtﬁﬁqah%m 58 e e g utor periphery
4 Los89doextends fromthe outer peripheral region
32 éﬁ% 9Igﬂsan inner periphery 326. [0155] Figure 44B shows
a [EsRk] 400rtehminet persphridl aeglbm 308 eman;aekteﬂd)&‘roejx @aphneslocation,

set, forth bel ow The mask 400 can(ge fornmed gmgny .
e.g.» SRR IPETBRYY 48 adigen AnIPERTSSdi éh%g@ak BRY &wa selected inner

circ e Cﬁ:‘ﬁ@é 397] o%ﬁéqm'%%lg 8¢S Tﬂ% 8\8@&9(1 Fl‘ﬂ%r \Mrtz f’e%ﬂcg 829?)2’ g?é mask

processes I nc es a body
300 ﬁaSCadsd aneﬂecrtecbfadm]l ﬁfmlee £0th thadnreer posplety 826 sfithkaesk 300. In
The mask 400 al so jincludes a nutrient transport

12.
one §@P%{r@% thesseleqtethinney reypdeshtio i hehihe magk ek lgcated about

The hol es 420 are forned in
OOS%‘“ %Jnﬁ% %@%ﬁﬁ r?ggut rient transport is provided

bu[OlSB]ans Migsinask 800 wagibanhe eRRtugy of & pPocesd i@ igvolv@s random
the retinal |ocations adjacent the fovea through t he

seleqionof apherality of decetigns aug foymgiaaafholas. o the Bk P perFesponding
o OEFEIRRES A0A-AR ETEELSHE S, 8 S opining

whether e wl@wdlochﬁ(giﬂtsaﬁﬁ’y\b@yIdﬂgndiﬂé&;ritémeFﬁf eiéﬁﬂple,o@wa@itenon
that enters the_holes 420 cannot exit the hol es al ong

prohgitsally ableastrymaioaity.t et fepved sulpstangig) porion 9é the holes from being

rorn SRR, 58 oo "L 5pel 9, S BB SOULRLSE, 6.
Anottep btesioh pastEPIEd 411, a% ilcastHd tajolt@, dif A16430 GisubsthiRtialt@ortiod of the

fornmed to substantlally preventépropagatlon of |1 ght
holes figp peing formeeitee C]é)é‘? toaeash pieert For grampples Bich @rcrgm%%ﬂd be

used% %s%lﬂ% %ﬁ?q \Lzhf"t}p ééto thé %gt cﬁ%ﬁﬁé %@gen ljas eggﬁ&es, 18

a substanti al ave a si

not 1d3e thér@ns pﬁa”déteﬁiﬁirﬁ:d“ﬁﬁoddﬂat T ssmb eaﬁbddﬂmnta thélivedN @giskness is
of the mask 400. In another enbodi nent, at |east a
preV§Ier§@ﬁambeamg1¢%én abqut ZA@ipONgs 420 have a Iongest

Eﬂ:“l@ Lon I%f 6\'7 ﬁ%gonngtt file d%%%%%@tt ]i]é?e( 2f7 { outer peripheral

r or pos erior sur aces

reglcfrﬂm i elifhated adEmhe holaegian BDT ekikasds o thb W?Kn}ﬂﬁﬂﬂ region
In sone enbodi nents, the transport axis 466 is fornmed
306 ta amputghpeEchery B24-e her yaratipmsod th iesmbadignant af Figure 47, the

innef ﬁ%%&h%ﬁﬁ r%ln%( 3086 &/ ggﬁﬁx %ngl?e 38 r%%xml) 58?%xtfeﬁ%&ge[he outer

rior ace eri surtace

peripHefad wgdion BES Mrﬁnﬂ&@)enbﬁbrﬁB% her enmbodi ment, the
transport axis 466 of one or nore holes 420 is forned

at [HA5hngl B gwietH4 B thopes @tmask 40Adhatas Riné}airéo mgnQSKahOOiegcept as

ent . t r,0f ection.
set RERRRET AR MDY B b P Bianhhy Rl BB Sult those
dischd9dd Heldwn i@neowiEbesh M Figdies BhasA26nd Svith Netih@dns Bf such
cross-section and has a di aneter between about 0.5

procpgses- o harrdaskbQft ingludies pdrody P4t thet hasaars poteriongiréaces® and a
postéﬁ;'or surface 412. The mask 400 also includes a nutrient transport structure 4316 that,
in one embodiment, includes a plurality of holes 420. The holes 420 are formed in the
body 404 so that nutrient transport is provided but transmission of radiant energy (e.g.,
light) to the retinal locations adjacent the fovea through the holes 404 is substantially
prevented. In particular, the holes 404 are formed such that when the eye with which the
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between 5 and 85 degrees. The | ength of each of the

hol es 420 (e.g., the distance between the anterior
woeuodeaas1408 and the posterior surface 412) i SPOBIUSE®E/014027

about 8 and about 92 m cron. In another enbodinent

the dianmeter of the holes 420 is about m cron and

mask ha0Q speuplsd is dingnted atanpfient tabe areeg*ffréegglairwﬁﬁ?ﬁéng fhe image of

that é{)]%c ?Exj&fn%ftlh% @ﬁleg %2%5 éﬁ%l oér)l&ltlcﬁlg ﬁ%?e% dAW?ﬁaﬁieendmg near the

fovegases, additi onal holes 420 counteract the tendency of
| onger hol es to reduce the annunt of nutrient flow

t hit3gh t He qa?ﬁs?wb@é@ner{tm P! lrheghﬂl & Achasipdipde gpigange 460 and
a hof%r@(?tpjf&e rﬁacg of?hé"??il ef‘ce S a@%ﬁtr%\%go%i Ailf%o 'The tr, Gansport

Xce as set can be Tor

axis %6 anYorfied @ bhigstptial ¢ @ﬁeveﬁmbp@g,&ublh of tighli S6HSBEE dnteRbioNrface
in connection with Figures 48a-48d and with variations

408 i3 twtm @éﬁg@sﬂhﬂ@wﬁsﬁhe swtesi 479 uleeneacpbein’ply at least a
ha neant.eri tf 0
s 90 I Poos) 856700 SabiobuRal s wan
thickndsd eChie Iadk 4W0S € AMItHERSHbbayRht, 21 deastlh amntiahﬁumber of the
posterior surface 512, and a third mask | ayer 515 ]
holes d2dthage t?elcwgéﬁ dimengipp o arpekmptey et leﬂ‘o aiafae pfghe anterior or

secon I 514 k50 o 4nc
postereI T sugf %est i ghg%zg & &3 tr”aﬁgt? ha e tg% 1ckness gg fiR rfhsk 400. In

som€ FRoaiiRnts, thaghisges aisdos i@HbfnyecDIit aﬁﬂh@e 520, redpet to a mask
hol es 520 are fornmed in the bod¥1504 so that nutrient
1

axis 436 thatanbyartiady raevestsspropagation ki light Womdbe seigriabgiréace 408 to

1 f ht,) .t .

the ferigh PRk 37 OftoSapuft bRtk AR b oot e tfomegt s

466 9P8nd &r HURIAR 428 ik YorBle@\We At 86L16 wRlrbdfedd @Ithe hiagk Bak @36 that
504 are forned such that when the eye with which the

is largelengogh ite prevamt dliei mromcherctoddmast ah thjheta entange 460 from

i ewe i.ght. veyi ng the image of that object that
0Vﬁéﬁ?3¥§h?h§gﬁ6V%§2520 cannot exit the holes along a

pai{(hlgqul NG AR mBJAENERY 8RB hol PAFPLs dilduRP e BRBQEIIBAnd has a
| east one of the holes 520 extends al ong a non

diammerrelmtwgm bauh k5 snibronamdi atouy Spmisyemntand gho pragsnoitorxisfi6o is

betwseﬁgg fg r8? ﬁﬁ%g% a’ﬁ%‘e:feiggtil Zgé{ha(gfﬁ]ée ﬁ%IF%g%CP g St e lime %1stance between
the SAQNH siBRbe 40 BndBRIpRAFIOr BEifALdeR 23 if bétdee @bsut BOAHd Vdut 92

520a that extends al'ong a first transport axis 566a,
mictohe I en@th@r frmlmdlma@tetheshamﬂntwfbe doles 480 anabdvd |5emlcron and the

ortio ndi ng al ong ecan ns
tranBgeg tlft & PR, ARk RoanPiE) s BPE8TR f R G ey R ireases it
may"® 8esRablei tdNnEl28E a@astindliHagesd 20N JPsdnid Eabeb,r AIISRRMAL holes 420
axis 566¢. The first, second, and third transport axes

courB@8et, the menMdomme}egm ;ﬁdacfethﬁ@mogl@t of mudent flaw tmeugh the
Eg@ dinment, the first and second transport axes 566a,
Thas are paral lel but are off-set by a first selected

| NFigRR L4 QRGWE Rhothér@niseaBst FNElnidlk 1580 similar to the

transport axes 566b, 566c are parallel but are off-set
maskyl 08, seephas set &uthebiclampoumhe askh¥0 tanube rfatneetl by any suitable

proc%%%gg}ngsn tthose (%scussed ngévrl‘%nc n%gcttm%)(\%l h5P61 gures 4§a-48d and with
variations of such processes. The mask 500 includes a body 504 that has an anterior
surface 508, a first mask layer 510 adjacent the anterior surface 508, a posterior surface
512, a second mask layer 514 adjacent the posterior surface 512, and a third mask layer

515 located between the first mask layer 510 and the second mask layer 514. The mask
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of f-set by one-half of the width of the hole portions
520a, 520b, 520c. Thus, the inner nost edge of the

woab@/penii on 520a is spaced fromthe axis 536P0y/U82006/014027
di stance that is equal to or greater than the distance

ut er-npst edge of the qQrtion b from
500 ?I?@ 18&?8 esgyguirippl gans %.Sﬁgctg{?og{éaﬁ?? an |°§?e ;‘}Fg\?gmf'é‘t includes a
plunlgit?mf HolQMRASFhE gofe.b 508 e FlgrdGhafe P8 fsb@ %ttﬂa nutrient are

erior surface 508 to the posterior surface
trangpO#t6@ cross tbnenakbmldlmsqd dbloge,fhiut stangnidsier of rmﬁlmﬂmgy (e.g.,

light} 15 ?eg%%"ﬁ Hakernadagt thhdorea Sroust e Bk Hotpabsgmtaly
prevglfltg Bﬂﬁ? ulRe gl?eclqlﬂgsvﬁﬁl 418 fmedsdﬁhﬁ abk %vhggglgal Qg—: 2\/61@1 Ghich the

tec ni que ormng the hole portions
masb 300 m/vcmtpmmg (ﬂmetedelﬂ anfobjeseto bs viewedy hghtdeneaciiagy trecichage of

ructure. d above, e sk 500 may ..
that Dhiect 6t EREr e éxof afii’-fé cagnef e?%lh%les@%néov%@ St gnding par the
fovehne third layer 515. Figure 44C shows that the mask
500 can be fornmed with three |ayers m anot her
enpariohent In drieenitrgkm&BDatilsast onereflihefhobasrOtdxrsands hloag a non-
Provi ding nore | ayers. na¥ advantageous

. layer
lineqr giiih it BHbeRBEAY RIREENpTaBRgafio T lighhirom dhpgnterior surface to the

posthiB RS Bl R Rl D PSR R rh, RESHAF 2D potudes

a firpelhdle portidnl $20akibstrexeends abiner fitss rapgogteixie 5664 alid ﬁfcond mask
that will detract_ fromthe vision benefits of the mask
layer, gyt inelpdgs ingseomt helei rortien pRGk exlgading jalpng apgoong drpgsport axis
5661%, hiA480 tlh%mgﬁéiéaé'oQS 1§1Eﬁﬁgsb§( t A6 'prdgc d)tnhﬁogee%adﬁfg along a
OCUS | Ncrease tot e sirzed apertu

third ormepdritdxey s66v. Thd Gidt, td&oﬁnyarﬂfthtrﬁarafn@pceg axd30566aS B66b, 566¢
enpodi nents, _the body of the mask nmay be forned of a
preférably s olollinetp dnise srbermRensdhe st 4nQ sRPP@ ffEnsport axes S66a,

566ﬁe fa?é; ?ngflél ﬁlﬂdarg i H%? Et{)gg tﬂr@tl ée\feo?crde YGBEnt" egxaé%éé \glrélggélgyent, the

such as d ction, as di scusse
secovid lah® tlﬁrcbﬂﬁhﬂﬁ@ﬂﬁﬁﬁsﬁ%b}&ﬁmparalﬂeﬂ bupsireed-ef baa sém)ﬁﬂ selected
cell foam. mater.i al I n anot her_ enbodi nent, the nask

amogple Rothfatusicderdbadimentdeadd) A heriARBTHOR axep §962]50R8, 5660 are
off-s%gge%ié B ARME whfin GOTEH1E Priils 5ol 988 9550%3 sHRB P, the inner-

varil ous random pattern ol'es

mosﬂdd@ﬂif&ﬂ@h(ols ipyrtioa J20awd que& fromnté axie r5t36 lbryaanﬁmmde thatris equal
me enbodinment, it may be sufficient to provide

to 0? é&@tea thagalhe dlistance wﬁﬂhea?@eﬁmsmgﬁ&rf e Rolg dwétlcalsé%& from the

s 0 G SRR APRIGIALy SIS o 4 B PRSNHeg s 0

front e hntepioesurfacp 508 & the positribromafacofs2. 220 1S gener at ed.
The | ocations 220" are a series of coordinates t hat

nmay0%hpr | Beone ﬁWOQW%r Fﬁepgfiteqiﬁ ghcond rasgngy are selected to
subspﬂlttltaﬂg Bﬁev&‘tetfl ﬁg%gﬂgl gﬁ%l?%mé ma ugﬁ‘n?ﬂ%"h}[st gﬁ&] ?ch&? gmounts

ere I ons

of offesef) mayStepavhidved nbyn}asﬁl'tahtedfasmaﬁj r@le%clbqufoamtkﬁhg the hole
that _can_be mat henatical |y defined In on

portions JaP#etA0b, PRl wih dbq deired obt-setinta prpvids aohayﬁ,r@ééﬁ'a@@ep As
dlchQ/se:ﬁl aﬁ&ﬂf’ H?e%as%' §(ﬁ)r}n%'; 1n%Rﬁ%'tﬂg A ﬁjayré@gl (p, thb §8Coh# fa%rgld 514, and

the third layer 515. Figure 44C shows that the mask 500 can be formed with three layers.
In another embodiment, the mask 500 is formed of more than three layers. Providing
more layers may advantageously further decrease the tendency of light to be transmitted

through the holes 490 onto the retina. This has the benefit of reducing the likelihood that
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[0164] In a second step, a subset of the |ocations

anong the plurality of locations 220" is nodified to
wordostias4aiia performance characteristic of the pashsS200b@14027

performance characteristic my be any perfornmance

characteristic of the nask. For exanple,. .the o
a pabispt Bilhohedrve 98 B REEI YRy NeEPR (gl ¢rgract from the vision

i Bt egni . : it
g BEU Bl SYESH B, 1 158 UL
500,0fherabsti dnjbimeing hiee deils etf fofus| incmbscodse mmyharpikeholdrgized aperture
resultjng pattern of holes in the mask a "pseudo
fomegﬁggmn. pattern. [0165] Wiere a hex packed pattern of

l o HONS . [ 0 of -Fi
| STBIR0D (AP YR Riedifg fabiOBhpdathentt, ofd @ S tasi may
be foraydder frmustdridli sefected sppovideadbdiatd nutribiti teinsiatadd toR8bAstially

selected in the first step. ln one enbodi nent, each of
preveRe DEgRLIYE] BRfES Effeqthesushbasediffpctions Asi Bissussed phoved dy various

. e ct h ng. {Fo
em 3880 e Sl AT A S REL" Rl SPRGGAS- 1 botir
embbdinadnit, dhé nislys dve forhed df by exgpandedsolid raapedil. t o
one-quarter of the hole spacing. Were the subset of

| 0d@t42dns As dissyesgd phove BgesnegionawdlkiguresdSh gt Envarious

Vv r ang: .
o OGS PR ARSPRL o anii rs, fsome
embdUidse&it, iDfmaly ®e dtifiefent o HrOVidE rédula PabtBEhe fhad brednon-uniform in some
pseudo-random anount. [0166] In one technique, an
aspest;t Npn-yaHpImR atRgrts e ficdwlas snaydre e ded By amyusighle technique.
bet th u eri phery the mask d sel.ect s
rad 5 i oFu R G R G s8hnE, SR lgR, o PR B i

gend?@ell PERY 1dUatiamO RIET are ' eeH BT cocilinhie @hatP@LY RB&HALe a non-
region is defined that extends between an aperture of

unifpre pRdER Qrriregulse paigared Thadpedtions 22@nmeay &F ratstomly @engated or
f h ert ur i_..anot her enbodi nent , ~an, out.er
oy R S p BRI PRl e MR ¢ R B R gr by an

amo@it &at RRKI B efathédhatichiey @BSHeddNdInd of€legoliinddHR! locations are
di stance and an inner peripheral region is defined

selegtad fo siepathseddnt aweastantitch s spasing &1d mpeberbepasked- a

CedFGue: A hoestESERCR bRt BEA imeplty JRpturaticy of

locafiyhd DR'NG b@igied |16 Gadih@mSa tpbEfbriiiiét EhaRkleBSiRO Bl tHeOmask. The
holes forned in the inner peripheral region or the

perfoimance (rharastesisie masgbony Berexohnadi plprecderistic ovfsthenmagk.  For
| f th ter i pher al ' d the i
cxa 1 s Sl S R RSP D512 by RSP T D maskc

Whére Gheopisrdly b ce@sRD205avVRIRtedde Ra{dokS B¢ froRéR\0rdesliBihg the
stronger inner and outer peripheral regions. For

subsgk sfrppeationp enava slekerdhe besubingi pattern of didiéseind thei mgsk a “pseudo-
randGaD fa@tcltnuri ng or when being applied to a patient
Wt HSUt eausi ng damage to the mask. [0167] hi anot her

enjor§syent Wheiea s pRke®batk@ s JF 1 QAT oAS(sHBHAS thedodd¥ons 1207 of
_ conparing the separation of the holes with mnimum and
Figuse 4pdX israglectedm the. firkiotepe sherspbest of tocatagnsheaydlesinpaddl with tespect

té (RSP Wifar Qo%&tio%g JSV\é%lelct% al}litﬁg $udt' s%e;g:.l ?J?eogletetl]n %dlamergt,ntiaa%ngf the
locations in the subset of locations is moved by an amount equal to a fraction of the hole
spacing. For example, each of the locations in the subset of locations may be moved by
an amount equal to one-quarter of the hole spacing. Where the subset of locations is

moved by a constant amount, the locations that are moved preferably are randomty or
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val ue hi sone enbodinents this is inportant to assure

that the wall thickness, which corresponds to the
weepwriatdion bet ween adj acent holes, is no | esspPChas2@®6/014027

m ni mum anount. As di scussed above, the m ni num val ue

of separation s about 20 m crons_in one enbodi nent,

pseulpreandsiply, peleater n anogbar jembeiprentdhe subsshof losatiqmigamoved by a
rmd&ﬂ%ygtpgg{%dg:_rgﬁ@({}ﬁm{og&t&] hi another enbodi ment, the
et o

subs ocatrons s nodi fied and/or the pattern of

| opEGEPN I8 CReORENRIIQSE, ta8 dRéMpaipheAD reglbh Gldefined that extends
characteristic of the mask. For exanple, the optical

betweeinthgquistipstipkerseyf thremaska@id 4/ seleried fadiad diséance of about 0.05 mm
I i . b hf i I Nt aj 0t ity of a
o, B35 9 TR0 g, 0 i DB SRt e
that extBalib¥eden dn'ipefiRSHtthO©mabloaiad b e¢lSctodydeal Rslhdde &8 abyut 0.05

equal i zing the density of holes in a first region of
mm {rRe he apel%tmp&? appthgrigmbodenensag eujeiareriphriab ragromais defined that
0 egi.on.of t ody... .For.ex I e J.qcat.ions
R T O e L

inneiNpeiphleaid 3881615 iy BeM@dt theNe0énds R tw@SKhEBpeRBre of the mask and a
identified. In one enbodinent, the first region and

selectederadisd shiance frem the apertwaatls mfgkdnéqu.tlbe Zulwebl gBdocation is
b i | . irst i ty. .
woafisg ST 248 B8R Lot R LT e

periphetal tdoadrest the louteh pkAsiRkil 988 o€ OBy &S BIRARNECcdtdnt Beatflbdst bne of
regi on and a second areal density of |locations is

the qgreripheral region med thecianerapesipbenal eagish dhegtrength € the mask in

s SR 5 PO gs UL AERRR TR b Pl 7S48 oo e
periphegil edidias Fdr eRarhple, }iOMRAK nFYbefasteN & hdndid daid H8EIGuring

areal densities. |n another enbodinent, at |east one
or whenchaingarplisd feabatiant pilbeet consing dapegegarthemaslof t he

fi nd .seco areal ..densi i es. 1 The subset ,.of
I o(:@%? ns hﬁailln% T I&I%?Ih_ n’o%?ﬁqs_%{)noqﬂﬂc?ﬁ%ﬁ 1S Todified by
comﬂszmgsm@ rdep@htibM &FNES kholds ARE AIRATNEBY or tH&iSMRS iRl For
ocation 1s nodified to maintain glucose transport.

exanfpda, Apmatiibedesiiihiel te pesyre hahod éwve dodatippreatei dloser Bwodya winimum

a mask at locations.corresponding to the,pat n . of .
vatof.  AE80NgS BRIy Pt i RAR, eroiy? B el It Ress, whicn
correBpEHIR NS ek sepRatibObesvedh adjeent halek, a6l nb Pest YRt ARlidiAlubY amount.

mai ntain natural nutrient flow fromthe first layer to

As digpasspdcahnye] Hyee minimuie ualysr ofl sepasefian & lbeutd?2d fopigomis on one

tterns. . V. THODS . OF. APPLYI.NG, P| NHOLE APERTURE
b ef%’ﬁ’ffv'%‘é avvgﬁlﬁgb@“ﬁﬁasﬂﬁgo RS ?ef&sagaﬁf?- BiHan
befoasgd t an iaAiBHEY EmbHBmERS HRNsuBEetDIbEIHINO N MolifHel @Rk/or the
as well as patient's with other vision problens. The

pattepn gk docdtier ifs sumindnégdeionmeiateith an dppra yebdracteristieriof theet inask. For
wihth,a LASILK.procedure, t.o elimnate,the, effegts. .of
exanific o SR B PIRFRH Sov R S PR pe aSRe o fohiSpy may be
modified &b SRailRld eeeshdchnloftahforBedstnisiwC %8 dTef fiatk.C R another
be used to treat patients suffering Trom macul ar
embefigente thetsubset oé_lcgat,ionsyn@i be_auocihﬁgd by gimalizingsthe density of holes in
a ﬁr%‘f :}géigﬁ %tf%ﬁie 885); E«?n%rgé er'[%t the %’enstigecgfel?(}iesl {pr 5 gc\e/clo?l rggqgn of the

body. For example, the locations corresponding to the first and second regions of the

non-transmissive portion of the mask may be identified. In one embodiment, the first
region and the second region are arcuate regions (e.g., wedges) of substantially equal area.

A first areal density of locations (e.g., locations per square inch) is calculated for the
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of the patient. Watever treatnent is contenpl ated,
nore precise alignnent of the central region of a mask
woheie/thag1a pi n-hole aperture with the |ine of PeT@IS2006/014027
visual axis of the patient is believed to provide
greater clinical benefit to the pati er ocul ar
locatyens; eUESSPONng & Hist gfséc{ﬁglf’é At RE earaﬁ %zjﬁcaﬂons is
f S
caloff38 S8R IblarobO M ApoREh AN PR s e gﬁ%@é?‘%ﬁ@ﬂmﬂt .
leastGidi 16€atios @Iadded teeithee tlenfiiatod the sehoud cegombased ba thessatparison
below. A Alignnent of the Pinhole Aperture with tE
of theafijsk ard §eovr1§ @&ral Asnsatigsp 1 ognother gimhorimet. lgast ope dggation is
[ Q P | ar, the
remdy B A0 en hEEoyBbaaBl BRI «lmd A REhHEH Tho & ot
t h P19e 10ThHeesubke oftduadyatimian ba nwalifiel i miintaity Suthientaraisport
techni que, an optical devjce enploys. input. fromthe
of theampsknt Intene| esthadimenictheissbref oflqeatiomisampide i@ magtai ghucose
rgcedure to inplant the mask 34. This technique is
escribed in nore detail in U S. Patent Application
No 0179} 00056 Zhird islepd aDetendEdrnded R08%odyhe € midskeat locations
contents of which is hereby expressly |ncorporated b
corrgsppedingde herratigr] of Agyations asheodiiedo apamnpted, ey sqadifged and
augnflenq Jre ’i"ﬁ]eoﬁ%sle% g‘g %Er)frﬂié,{lag@ ?c% %fbtsiggﬁ lyvljngm aln? n&&#lll %[flﬁient flow from

ures Ifneé O

the faxst 1a0¢r@0 YHeSebbiRl 19guthdthoheplodhicing Visitde ﬂifﬁr@crtibﬁ(i)awbmls e
t he rrask r}s be| ng allelc\ilI to the e eP |nrret u3| ng
: ‘ 2 EACLURK | £Ts

tran

adé¢eprag el yTlteovarrws amsks dl@plSIsecbherf:moqas belused UHEIIPI‘OVG the vision
atr tment. neth hances th

I t
of aRroRtq Biest 3 (eil bl Pafiet e fr SPOAP R MGl e gnasks

disc@dsed hefRdin i PRIGIGER Bl contBRAA0E With TTRIIK Rloctdife, TBHiminate
axis and the Iine of sight. [0174] Accurate alignnent

the effectshef a’m:ﬁkonssaﬁmiatlm dnd diviobgoindhe cotnea.cItiip |alsalbeheved that the

masy A pigsediertin e brbsad aredt PR vF ek EopuRPRE §@enctation,

e.g. Qgﬂﬁ%&hhg ll\éhtsﬂapé o %&'fe@ﬁ:dtﬂ&ﬁloﬁfé (&, ﬁ{e%b%qﬁﬁ)?@vmg the vision
tenplated for inplanting masks. Howe

of theysiceintWhatewdritgaimemt isofontdmeplaipd.i roaite mmlse aifgnmq:at ofetb& central

.and .t he e of si. ht rra be ac \% by ali
regidly Of biheaskdBil S AgtiPRls FESRe Vi tBe G L pight Snyiggal Bps of the
patidli§s Sé’lfeve@ t(9¥movﬁievgr§dt81 &Qirfféal boé’r’ieﬂc‘t SR HY SatiehtS Gﬁl%id ocular devices
her el n, erm "visible ocular feature" is a broad

that tder mttlhqmre aglinitlels dpedire em slsehaidld fvdmn Hhe ahgmw:mqechmques

ai d, . such a sur |calmcr scope or | oupe as, wel
discisSd Rea\ Aoy atid el and e Bywss g FBee Hegkbagmove an
ocul%f@eﬁée%%f@cﬁ?&s&%‘ﬁ%%& hat enhance the accuracy of the

pl acenment of the mask using a visible ocular feature.

A. Thediznmenit ofl thegRinbolke| A pertuneovivie the Paidanmt'y Wiknealeds t o
i NqoER$e tAHgmEdtebAtthencdaataegion hef Itixe gtintale odpetthe 38,
visible ocular feature and the |ine of sight or

partichlar.cthg optiead axissihpf thoymask 3haviticthp yisupkarip o the eye 10 may be

achieved i in a variety of ways. In one technique, an optical device employs input from the
patient to locate the visual axis in connection with a procedure to implant the mask 34.
This technique is described in more detail in U.S. Patent Application No. 11/000,562,
filed December 1, 2004, the entire contents of which is hereby expressly incorporated by

reference herein.
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[0175] Figure 48 is a flow chart illustrating one

nmet hod of aligning a nmask with an axis of the eye
wa00sg1a41vi si bl e ocul ar feature. The nmet hod maycruskowwdei4027

a step of identifying a visible ocular feature, a

conmbi nation of visjble ocular features

colfd/3ht i dp Gheraepbedimentso syateps @@étIBF@O&L é&aﬁf)b 9BF ©F) more

N £l . .
s 6l s SULDBL L DA HLSES Do S LREEL s ouer
featued(§) Bncteprapiwhily thetthask ilwidy eppiied| tarthé egé.urdigeidnd using a

.. be used alone to estimate the | ocation of the |ine of
visibly emar fepiuearnhies theampsk Qureriormeadegiaiely dn insreas depth 98 focus.
. n .
I sty Pbilabei R g Rl FRARGN Lo REVRRIANEh AR vl oler
featutdr&nd tHeslindPoft Kphitj te mhaiRgih oiGnljgove sligmndne f clanmiack bdsafd the
. on_a conbination of two or nore of the first Purkinje
line ¢fiigld. the second Purkinje inmage, the third Purkinje
[ and Purdkihnj e i : . ' Siins
o138 Baduiifed SEtdert e hRisBog ROBbd S 1Ry A Btnical
beneflDoLthe k. #vatensi, Gaither @al aptRal adifofhebitsk nbetlRNingWeE sight of
the |l ocation of the Iine of sight can be estimated as
the pplderigs pesesallycvisibletdweing din wrgiedl rroredpigp icpntemptatesl for frgplanting
maslgyrlklbxl;&%\?erl g{ﬁ)%ﬁanh% Ah tegfjﬁf Jch‘%:.soe el £>[1§ of B Slraslgfan& H‘lee line of
entrance puprr. simgle Pur |er | fage may provide
sightafagl Bel dattievedistyt aliingngod vistite @t iofthdmaiih@ithiandsibfe feature of
sight if the Purkinje inmage is generated by a beam Y
the efienei g sisfilsceqplasfoaiunen v usad herest, thefeiny engible equipr ifgasure” is a
S C Y. hod . |.so_i ncl ude .
broa efin 36 RS G G TRAAE HidRYs e stelcnt Wositaical

micréfopé of Mathe dshvell ¥d Siokd @isidteltAthehpalided @ye.as/ @b HReERMs are
further below. [0176] In a step 1000, an eye is

discuspeshbalgwt thatagnbaege the agguregy, ofithe éacemmeyt efcthp sragk jusipg aqvisible
vi si bl e ocul ar featur 1150 nbodj. nment,s he .
ocuf, ol STHERL BB Slbuf SR B RENTRLLR, gl o icrsse o
corret@ionebaiveantteflotdtionl Fané viviblefoctiae f@eutt and fteating of kight or to
- the line of sight of the eye. In sone cases, the
increpsepthe ivisiilibfofdheeruladenteighances the visibility of the
oc feat.ur o..th urgeon. . The ocul ar.,featur.e .may
bewz};}%] sui%ég?eéfg ' 8d ﬁ?%,Chgﬁclﬂu%tgat]{lﬁeo%ulﬁﬁhogP‘faakgm ng-a mask
with @hRRis sk yeudihah vale @balbe fealifre.C The BetiRd BB thdded step of
treatment to correlate with the Iine of sight of the

identpfyirice nt Vistimocrler Heatdiges icpmbination e wisitdmmehlar deatyres, or a
com%ﬁ%a)tflcilﬁgf O\féis' %enc%:%i(ar \f\éa%]{}e Lhg 'ﬁ]ﬁ § lida gffci:cﬁ él?ag I,rstf:ﬁg:}nelnﬁ{/ Bc/ct)rg?qate with

chnirque Tor e cin
the 1b&ioR Ui the Ghe bhEighO6T Bk alye.0Mn Bhe tdtlniqas #id &ftra@be Al or other
upil with the |ine of sight involves manipul ating the

visiblg o@ulgfeatyee ¢nubd be usedglong tnestmsicrihe dncatder pethsiling of lstght. In

il si A ' 1 ith.th hod of
Bty s GAEEL B TIPS Pt By TRl b,

e.g., RN wiybaivwegA MRt cepfer BT tBY @nbAskceApUIB kndVithd figkt HutkilR! Bnage.
aperture. For exanple, the mask can be consi dered

Othenestynates odntte haped ey e corpbination of wex ermeorgfof theclingaRBurkinge image,
al i d.with an na ' . l.andmark qn.t o . .

the Tl Bl iRt ARG R £ i€ RETR oG PR b image.

OthePicRtil@les AR el bised ioh &R bi HRSE Piifie nage RSl ael & ¥re other

co-linear with an optical axis of the )
anatomical features. In another technique, the location of the line of sight can be

estimated as being located at the center of the pupil if the first Purkinje image is located

close to the center of the entrance pupil. A single Purkinje image may provide an
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eye, such as the line of sight and an axis passing

t hrough the center of the entrance pupil and the
woenisan3sai the eyeball. As used herein, "anat oRCTAIS2006/014027

| andmark” is a broad termthat includes an visible

ocul ar feature, such as the center of the entrance

adeqppfisieptimptgeofithy locatean ofdhe Bre phuight if ghegturkiigimage ineenerated by
a bei‘ﬁ lh‘%ﬁlﬁ% ﬁ)? (ﬁ'ael kﬁo@y% I)Pﬁ]fcic{éﬁgé’ re?eﬁfvlerg{; %rsﬁﬁgée $ﬂﬁe eye. The
e O er In

meﬂmarm@hﬁw nﬁi’ludehestsp bﬁrdantlﬂyhg dooisﬂﬂafeﬁuﬁebmnnﬁgketoluel abigned
and the pupil, the boundary between the iris and the
Wlths?c‘{l%WS Ocﬂhéfqaﬁgﬁtﬁséliﬁcﬁi’rse@ fether belewpyr ki nj e | mage, the
h e d sur e oca ion
Eﬁbhf u%kﬁh? ﬁﬁ@hge %%ggl%%a g% % the % 7 th Q&ﬂdﬂy

temp%wrhy N} &idibiegRulak Teatin@! aknl y(ﬁn@@ﬁibbdﬂxﬁbn‘tb‘ tBd Yeature of the eye is
onbl nati on of Purkinje imges, the conbi nation of the

alterpcb Eamcmasq;fheapon@}aklph pé thfﬂﬂgfélo@rﬂf tbﬁycldﬂm%atumm Bilipglof sight
of the%ﬂlg MR é(d & case? men tfJ 8&%7131‘0& aﬁc%g o\éfﬂ lé%ﬁaf thB é)cular

&r IR O e T ure. e pupl

featl€ € BRSREcdIM. AThE cfciilaf ﬁak&etrﬁﬁﬁ% ﬁ@esulﬂaﬂl@fbﬁhﬂ%g such as the pupil
phar macol ogi ¢ mani pul ati on and ll%wt mani pul ati on. One

or anjgether fealue that ghraelatss oF 6@}1 be aligred irepiment touertelatd with the

line OF Slgllftl o\%ﬁ@% elgg S | g%mf: Lee lqeesylrh\e/dl&] gl%t %??F%‘H’Selﬁu%f g %ea%ure of a mask
w1thaﬁ@bﬁplﬂgr Ppbeoaraiiepipsl. tOnd RkRsiu@forehhfiigBe visibility of the
amountinto thedéyﬁﬁ Ot her agents for reduci ng pupi

il
pupik jog ghe rc@rr@@éwn claeationg piRimwiths did linesHatight involves
h St m Ne, nacec i dine, and ec oth| .0 [0179]
manfHNERE T Frond R <t Core P FEARHAUBRLR Sl
pu po1I77p as anl bnhdttisN WBthGBS BetholfFi Qﬁ”@ 4R Caniy s0RAREBifefia can be
for sone ocul ar procedures, e.g., those E}gﬁocedures

useddioregpfisy ahgnmmyrqf\ﬁnr@'edmdtaan@ﬂi itk iaqrin-holeeapapipie dintexample,

the r&?sz‘ncaf’u %gc‘éﬁ% e"r"% &ﬁg‘éed Wit g?ef ?Y@gk%? o?’ysfﬁaé“"ﬁagﬁﬁe mask is aligned
witht@§ Ghhtefalcdd @ndhdark b AR Uye Wbk ah laglse}iabgﬁméu@fthé Béhter of the

masks described herein with the line of sight is not
pin-lilg @perturans icg-lmeyr wile @ sybstandially ecodinept M@ﬂﬂampoptecal ams of the
Qpt.i on ectln for.the sal Shlf
ey, S} ¥ R sty SR B0} Bl i thdRE et Sitmude pupil
and thHeQ@RhIEBE thefeybhifl. A Liked VORI, MiRIYRTcal DRSS ”rigammultenn that
size. This technique nay be nore suitable where it is

inclugles pp sigitle ogul prgfisatarey medhbisdheregriterfafdhe crérane%mumh theUintersection

of 1Ry g { S Pe ot i FoBeSimenacoinety 6B 8 1S outer
perifRey 6f thelfis tﬁl@%ﬂ&@%ﬂ}ﬂ‘fcrﬂ? Bethet RRerad ARO b&@Ualy ¥ the iris and
nonpharnaco ogi ¢ techniques for mani pulating a visible

the mmejll, the bcwﬂamfé)etw th@mlphmdrﬁ@cﬂctﬁga, ¢ kzs:hnq)lq abthe first Purkinje
f ht t
lma;%eh gﬁg} 8ca ]198 rO él}?zsre?ﬁ(?ned lLugEg\l? lggatgeﬁgaﬁ ca glh 8@@16 alill}‘(gélllrgal‘]e image,

the loGhtfort BE tIRY Buld Bakimfe IhgePWRi FeldtheCRREIdn 6t anyl Bérfibination of
approach may substantially avoid displacenent "of the

Purkp)rupnmagmtthh Fombewtion g ethe eldcatwnc@’r"rméhlrkmw mhage adnany other
anatgrﬁ ggg(gl glg(pf‘?& e?rfyhc%lrn indtion of ghet fo(r:eagrc]nnagI osf%tltpe% arlilziciomlcapfeature.
[0178] The pupil size may be decreased by any suitable technique, including
pharmacologic manipulation and light manipulation. One agent used in pharmacologic
manipulation of pupil size is pilocarpine. Pilocarpine reduces the size of the pupil when

applied to the eye. One technique for applying pilocarpine is to inject an effective amount
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size. For exanple, the anbient |ight can be reduced to
cause the pupil to dilate. A dilated pupil nmay provide

weaomw/1asimant ages i n connection with aligning teCc®&us2006/014027
vi si bl e mask feature adjacent to an outer periphery of

into Jhereat-e F0at AR forar RS R DhAtH W TRy fghecarium,
1soﬂgfo§%ﬂt§§%ﬂa@&gigk&éh@%cédi‘xdﬁf%”é&ﬁ?édh@@ndﬁhtafé step 1000 As

the mask may have an inner peri phery,
an [@LFOpr  Ritdcpipreyis kaodnaophift tel lecedlmardfljh@phmb asselly in some
thin the inner perl her The, pi n-hal e apert
casclhe. Ll oo GROCTA Tabe e &R B H’Eeégé&sH’l%% procedures
diredtERbHERRoHh H&i@é’ £RAY THER RGN AR HAEHcld, ARRKR, that such
Heapp%iggﬁ%y %ﬁ netﬁog) ?i u ?raped by Flgure 48 &éx ahsucha
shifteloasmbisigrsficintly eeduse dse affiyacy od Ithﬁdaasks tlesceibed hemaims p o r t
structures onfi_‘guredto substantially._elimnate

di 14388kt i oW hpstthe plignment r‘Efc r1aasks ?%ﬂelaar% with the Jine of
t
i R A S G e

for thinasal shnftoﬁt}reqmpﬂ@mawhetﬂtrmhhed masks. [0184] One

techni que involves aligni at | east paortiaon of the
i nk&81perilp @wyvmat@nnggektrwtmﬁmaﬁf Hisasiehilony Trvalvmminkreasing
. exa f.
puplgg%eé.nzgﬂ'\?\%c?ﬁlqﬁlﬁ D Iylr?%glﬁoﬁgﬁtﬁﬂ@{}v}ﬁel% if {g%emkto%ﬂ%g Vps?ole mask
featlre mat anpbutsh @eripisimpiuthai ek widi die pupib Viese rtgchimqhes are
such as Ioupes or a surgical mcroscope. The mask
dlSCE%?E‘II Epriber bglpyned so that substantially the sane
sp I SApr o 0 _
o310, HSIRAGER S RRE LR OF Gl RIS Yol non
pharheeblogitu eechaigues bfor f aahipulatibg da byisibhki ugildrh€eabire.s One non-
constrict, as discussed above. A viewing aid may be
phma@ﬁpleg@de?@qqﬁlpﬁ@lwe%%w@ of Hehf tPgaPsfgthe MEPHaLR te hangs. For

exarﬂ@%,ltzg gﬁl L Léhur gxp%% l?hreFt%{l: gﬁ&é gﬁ'e? lefecto rr%a\rﬁkee Meggxtp 't? c%ﬁ%gt This

apprdgaRi sﬁbﬁtamﬁsﬂﬂyt aafoﬁxba{splaeanéﬂta)ﬂmhs lputhﬁﬁtehdshbeenmtsaved in
periphery of the iris is smaller than the inner

comﬁéta@rpweth;somﬁ phpiangeglogic tgchniques. Laghe 6ar plse beupad; tadneease pupil
b S d

size ﬁmaé)l ? l\f% %H‘Bltegtel O%Rt@f%({) ‘%é; soéate[%{aéflggae té‘gg%é]lgio QiR A dilated

pupit @myembxﬁd@ sérRé kﬂmtagas al cgmection with blignihg ees vizeblé plask Yeature
of the mask. The second concentric narklng woul d be
adJaﬁ%ntttm@r oyterpFriphery iptrkcasdiequsiedielavhe £ r st
ric n I her
CoOFe RER1001" g AT g BALR B JOYLEE ocur

feat@’en@emdiewlﬁ Boraecan vt stedl 1008 di@dikcussedcdboas, the endsk ¥y have
peri phery of the iris. This technlque coul d be

an ipggsi ReFiphidah puigr PekiPhegy.tand pbisriole Fperiure dedatndgpihipethe inner
peri K a'?.ug‘gg gﬁg}l@% eﬂ&)g&?}égﬁaf Be @eﬁ@{a %Wo%ga &kg{ a>¥¥9 %ﬂhgr alﬁlvgntageous

ura concentric

masH &@ms&edlsaﬁ@ete abbve angt berintleddiniig Ugasks i@pﬁeﬂ &y the methods
peri phery of the mask could be aligned with an

illusirated oy agum &% ik example, a8ch featursy mepyr ylcb@@vo@éﬂenth@ansport
struc'btlrlrl ? c Hﬁ" S&L{b%{a%tlalyél%m%lg&h&ffﬁa Hg)ﬁt? s, 5 I{;’clulres%ogﬁgured
to seszmenly pﬁév&&fﬂﬁtﬂ@ﬁ depletion in adjacent corneal tissue, and any other mask
feature discussed above in connection with other masks.

[0184] One technique involves aligning at least a portion of the inner

periphery of a mask with an anatomical landmark. For example, the inner periphery of
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[0186] hi another technique, the nask can be aligned
so that substantially the same spacing is provided
woebtowesuii he i nner periphery of the mask and tReTiusz®s/014027
peri phery of the iris. In this technique, the pupil
preferably i.s constricted so fhat the di ter of the
the gapk pould be alignadrith theanesr AFEPRFY Of ﬂ{eHES'pi% Hisiagebe accomplished
. r . . 71. Al . i Lf.
A i R LieP RN B a3 SR RR R, e mast
couRll bgalgd. soFtiat exlegitially tthesane epdaihg & proeided bebween the inner
w ndow portions fornmed in the mask_ through whic

h the
periphgiy off the HBaskupng the dnngr periphars afete Mife s dsepnique could be
. i -Cl -gr [ hey &
focfiids B0l P Bif SERA B URKHRRS Bover NG B8 may be
deploypd to fmlibtaseit dbslgmwetithe Mhaskne tHeematving e, laddieark U Fgeexumple,
nmoves the mask until the Fupil can be seen in
a vigwineeit eomf irludnaBINrPBY of eriscrirc sarkiaes thagthesprgena can use to
postoH'ttﬁgl Iﬁ%s@(per\*/ﬂérg' thghgn%d g WeRPLE 'Tt}%n?nse @@Qhﬁll gian the inner
surgeon to align a visiDbl cul’ar feature locate
peribBére i thedmask) at firsNSRREMAL nE@king @an b€ alifged Wik (v inherdperiphery
feature of the mask. This arrangenent enables L
of thg qn@@ﬁé the maskeoyd be @qs@gﬁnegﬁ@ a §$copg| gPpeentric marking is aligned

. S: Clj e r [
it SRR AUE i Pkl Yy i frvr
froth feedoniafén EdikdrithdrOthS SirstRoadedtrddnyrkinyeinahis grample. of t he
ocul ar feature with one or nore visible mask features

cau8t85]t he Ivarathendpehnigrep e tngrphery (o} the mgvleepuld bp aligned
. th I . i t e. " 1 .. a 1 n
i B Bl Rl Bt v BRI cot
be fichitited®bytdiRitify ahé Pagilsi THis ddchhRuBEnaySbE Rnkdhced by the use of a
"substantially collinear"”) can be said to have been

viewingiaids arhioheenld ipdudenpluality of spngestrichpadingg, #s/disgissed above.
i pl t.i on .of e [y S tia .
in RGP B0 D SRR AR o
landiRgk, axhSsitBe Boliiany Bettict kiR i@ Hha el s€éral NEhi$ tedBnigfic may be
sight and having a_radius no nore than 5 percent_ of
facififpted bytthe gsoef 2 ewingvid, syeh pphplualidy of epacarisik malings e
ca subst ant.i al. al i.anmgnt n sai a
cortina WL AN HE R SRE R e Blfe] 5o RY SubdESRatl the
sanfe@Ph@h £ th ABvilBe betwren @fe inhgPeriphely b tiengask dnddhe!FinBOperiphery
nore than 10 percent of the radius of the inner
of theirjspHeilyis éfchrique.rfhe Rupil prefsrhly dsepastrictadisotthaittheliameter of the
l.i gnnent .can be saipd t n achi eved when the
pupﬁﬁg%sn%ag ﬂijes(ﬂa’\ﬁntelhei'r ﬁ%%eé’%—gﬁ%\é%ggn%%r ed on the line of

si goisANd hawingivaly! asl hiiFadd alBE Eorhiednn Hee RALCHALE gi9ts a visual
the radius of the inner Eﬁgrlphery of the mask. In sone

cuecefspropersalimmzant.i dior xagmite tkere anuldebs anel or anergweingew rportions

. q ¢ A 1 hi el .

forfE e i Comef PRSP E R G bl e Bk oBadivet Ty window

porfi®isecduild e e Chra@ittiofs ok ey aslild DeOdt 168 Paly opaque regions
peri phery of the mask. In sone cases, substanti al

thraaigh gvteln thec pupib eoeldi it olsenigde Ineane tgeliiawe dhevrengeethmoves the

sk.axis i.s wihin a circle centered on the |ing of.
mask g T BB s dn G R  pf et cmeipetpide of he
pinthoR dRALS e WitBow PORforRNAKIB ArMrgebn td 8l gHBs Kisitl§lo & @4Fefeature
cases, substantial alignment can be said to have been
locatehbencath ainen-transparent section of the mask with a feature of the mask. This
arrangement enables alignment without a great amount of pupil constriction, e.g., where

the pupil is not fully constricted to a size smaller than the diameter of the inner periphery.
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the mask axis is within a circle centered on the line
of sight and having a radius no nore than 30 percent
wohodche3anadi us of the inner periphery of the mrekUSE®6/014027
di scussed above, the alignnment of the mask axis and
th gne
B e e R T S AL
masksife&(pre]; @@&es theemngkskxis ® lﬁpsmbstenhaﬂly digaedey@thdhe liteeof sight of the

tient, Preferapl the t of the o axi.s
eye. ORUbTatish AHEURE pﬁﬁt e.%% fheoﬁryet #8- a@fh f@ﬁélﬂ? of sight of
the ofB (i RAH: Kok ééélisé”"éﬁsfaﬁ“ %ﬁdéﬁﬁ%a*’?s&%.??eﬁ%’ﬁ? 8 jfe been
achievad mthah i prgiehthe vaiongisrimptoved by thaahplfanrmtmn of tle gask aln some

vi sj bl e, mask feature, fetur e.g.,
cases\ﬂsglp%ffr@aaebglvnl?lgaqaar@ faﬂg.to é‘%‘ét%ﬁ? e%lilﬁﬁll @i‘ﬁénaSk axis is
withil® &fcﬁé Ot ot Itﬁeglﬂfge@m%{t afid R!ﬂﬁﬂgﬁ s R4 rrfoE@tH rg ercent of

peri phery and the outer periphery of e mas e
the rgdiys of thbirdver pérephreps &f the nixek.nih sompd ¢aeeis substMaEg/legmfent can be

the patient. [0190] As discussed ahove, varl ety of
said f%Wﬁ.hf&%éclaF\éedaWhm s réaSko%Xlsaﬁm@m@ Ar gfrpttirsd P’ﬁ dhe line of

t
mght%)ﬁﬁ h?it/m iu@ oyé%ytlhélry 'cl:% ﬁ%lézgl%tl %ﬁﬂ@%ﬂﬂﬁt (ﬁf thé e)C’) B&Qp}%ry of
the mdskuih Kame d:as;ds ﬁl‘tgtmﬁalél&gnﬁent @xdrgdaid toaBa\&GHeeﬁ acliibved when
above_incqonnection with Fig ?s 50A-51C, vari ous

the rpask gxisde &4 thimg Ctreleeq%%%al ‘PS of piebhatdBavigg g ragivs no more
than Iof E)Srcgrﬂt ofjﬂfbt DR oPRhYGRIL: gd&%ﬁ&? bt bR flaSk M fahidhe cases,
e " Ccornea n partl cul ar, one tec n que, a cor neal

subsﬂ‘ahﬁ:ﬂ adignsient el iee %@tchhm&: HFHeﬁ gehicogkwher e ek ixiofs within a
the flap is about_ the outernost 20 % of the thickness
circlg,portsfid Q0 e LinPrp e 8¢ tviage: radsaorRes thag Anpejerat of the

f b
radiy P Rinds Beribtly bl B 8 forhd ol TRl e, can be
said eepive akn tableiefddaphes tiehaadk dxfieisouitign ﬂiDchcléS c&iltcﬁéd bhehe line of

_hthl cb(I;ness ]f%fé t he cornt?la g%}n anot hettr3 t echni qtb t he b ¢

sightpadthavise a eivsngpnpis than §eli° ¢ raghis@f the gnner periphery o
t f

e PRk RS Ehe3, QARAM G SRR d, Bk Bpicncd e

the nikeRtaRisaf withén & lc@plel @nieredt diethe ding Q)f efghaxtihavtifi@a radius no more
outernost 5 %to about the outernpst 20 % of the

than@ﬁ.p@{@ﬁ@%%f the radyes elothp anper peRheryiiip gnaskd Asadﬂwseéraéove the
ahgn?r?e?f? rtlgsrk ?B{tl{' d {h%qﬁﬁioqlé%%t of gljegt)la}le t]hlg MRk ?rto ehflance the

one nlque ace ayer o
chm&tbb&ﬁit@ﬂdfhhdi&t at | east one of the inner peri phery
and the outer periphery of the nmask is at a sel ected

poti18Pbn B paten H08ethereask &b?ﬂphﬁii te i ayeiod Hie ragienth |P§eferab1y

, f
o EHRRLPHE LU 55, ok U T B s
maintsihdie ahhilk | e rhasskpisagplicd\ie (thé lRge WSKe phdR2] In some cases, this

Addi tional techniques for applying a nask are
aligranest i maintapes bymalef@ﬁw&theoqhg@meﬁt o yumask fsatpresg.g., a visible

maslé,r#feiﬁﬁ allqlgg H%gﬁltl %1%6 L bqué@ fedtife.! ﬁf% egi%?)i:et 'oﬁ@techmque

usi ng ures
mairtsied tHeQiliganenabt & lehe oﬁask tHeOinhé pefiphéigd dnd the outer periphery of

the mask and the pupil while the mask is being applied to the eye of the patient.

[0190] As discussed above, a variety of techniques are available for applying a
mask to the eye of a patient. Any suitable technique of applying a mask may be employed

in connection with the method illustrated in Figure 48. For example, as set forth above in
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pl aced on the corneal |ayer that is lifted fromthe
eye. The initial placenent of the nask on the |ifted
woaorsaad4ii ayer may be before or after ali gnnmenPCofusS2006/014027
vi sible ocular feature with a visible mask feature hi
conr®RfiEh WRGNLEME S0APS 1 (TR Yioad) thehfigREIRRY bRl én%l&%@lt to o%i%n the
are performed before and after the initial place
maslfat dHEreniglepthn or fhetwdeht ditfercot layers vlnagm rthe F@1&8] hi\/parycular in

itional variatiaons.of, the.f.oregoi od re ;

one BieBh S CE ot St et S ekt o Shorigph OF the flap is

abmﬁ' thd Bﬁ%%ﬂhos’%fzoV Vs bPhR thaRhesk et tﬁ@iéoﬁl%a GR Bk ri@éim%feh Iﬂ%other
of the techni ques di scussed above in connection wt

techmgne,dh«t figpth of thieiflag it Ao Htci eirinost I(h% cd’ﬂhe;thgdidness@f&e cornea.

in et et 20 P e e SBMRA PLGeTERbS Ak G higkoess of

the Ecﬂﬁeaﬂ TR Roth} Shnidde, TRSHeiRRrRe RlaPCS Qn' the q"aﬁ#ggf; r@ﬂ%out the

formed in the cornea, e.g., In or near the to
outeghost He%stor dhomt tHnothiemostis 8f% | ofttbe ﬂnclqlﬂ:es oo thepcmemmr | Inganother
s .the _fornmt |

e B HEas ofiBe S5k o TRErLe e %@BCket gog dbout the

tebh6st 20 r !
ou ea bove. [%i‘gﬁé %égrrgl%%sre%ﬂﬁ? c?glglseg rra%ﬁegél ngf It ? "o t ﬁre possible for

othepteahmqeqrst of a tenporary post operative coveri ng such

t ns or othe coverin over th
inifioif aflvea?fl Biheat Ao Taghi gl de gn' &ayer of the
comﬁé’yﬁfh' 08 dt SedRt &Q@Qf tﬂ¥ Gine} B&nﬁﬂeﬁpaﬁmyou?e? I}ID%H#( fidr bf fHe mask is
sheet adheres to the mask” or grows over a pose
at a belyaed pesitén edativiedo ﬂm/\mmﬂ slnneariatiemeon his Mehhiqoks oaiier features

of tieBeskiy el 2o blh el Soulr (Rt IEGFAg A ge omeal lap

1sp19€eH|o%rtfh€%déke that indicates the |ocation thereof,
d for visually marking the visual axis, various

ms[(h’k%}; f oAddifiphali ﬂeglnaqumsfort@plm aymayk lake d&scussed above in

di scuss re 49 shows aone techni que for
Com‘s?e'il%mtﬁg’ 5&1”5%1?%% eé? msthods imay; bropadidicd éOTh‘F%’ ip connection
w1t1ﬁh%gfg\xﬂﬁgﬁﬁ%1ﬁ% vﬁs%gsfeata-ﬂgg %Qgee%ang?ﬁé r&faﬂlte L s %]c(g) Be initially

patient is fitte t contac
plackkos ¢is, carnenl layar thaf fs loftadt fah th@a& | BhepinatdA gplacamemcdt thé mask

the. patient's eyes f need t he soft contact |enses
‘rFQl&ﬁé)drfar‘Eﬁd‘isl%’F’éWb%g?fP&% I aliggyppent g aytsgﬁe Qquiey, fegtpge with
a viybiRYRhskaEhBr o Bﬁﬁﬁﬁ'e Rlchhifes? ghhﬁ%aﬁ’d ?é’c%ﬁ Sugﬁrﬁérgdsteps are

as descri bed a At a’'ste a rras
perfameddfefdrb esdafiieshe inbixd phdoement dfshqsﬂnasiﬁﬁh iR liffed coniktl layer.

cont %§t | enses 3 Ich that t he g w@ axis of the

ap&tPit e o¥lapnaddihignal ivariafiqngm @gomem@ﬂ@éweﬁwosmble
The %ielﬁfg?gftﬁiﬁ@tggﬁéc gﬁ{&?\ﬁné’ gﬁ%r‘ eof{p\gtﬁ}ofeéﬁtéhtg%s xlnayF %ﬁicgﬁl% iR with
any aﬁﬂjettedm;quel'sl discugsedbbow mfoohhentmsht}s hptudadiyﬂ&faﬂhg e patient’s

. e curvature of the patient's cornea.  The process

line ntigiiueOngt teghaigp lmcébes Femaing 140 FithsHali ahvet jagd creating a
f nt

ot o By O AL ol 8E ot MR oreipec i

a cheargdh fofmddhiar fhatdoertl, 8.g6)ier nEhetieopidyaoor @ed stt@is Another

hol ds the_ mask in a substantially cagnstant
useful technique for preparing the cornea involves the formation of a pocket within the

cornea. These methods related to preparation of the cornea are described in greater detail

above.
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position. Last, at step 1140, the patient's vision is
tested. During testing, it is advisable to check the
woasistitdning of the mask to ensure that the opPCTAIS2006/014027
axis of the aperture of the mask is substantially
collinear with the visual axis of the eye. Further

detl8194 o Serms techgigmes meybengiirom the placenient gfp togaporary post-
ope;?m?é é%vﬂéglglghéél}%g ldg d c@i'% ts}etgs%]r oftil éové[ngl%géfé?h %’c st g}]ecféap has
healel! hinaoret tebhnifyu, tdwedsvemfgaellpimetl ofer the flap il iafrepithelial sheet
mask is surgically inplanted into the eye of a patient
adh?fﬁ% tortas mask PhgioNisorssItherPrped layerngich ga fierBormpws grembrane.

B. FOfM@t’ﬁ%ﬁPL}F g L RhsTaY suffer from presbyopia, as

di d

e BIT o) FAVIRE e e ity Fsafod et ideh RS oF Hgteve 10 ora
visiBle GoulRHéatGRI AR R EcARE HRI TobRIoR fbrdohesfy Rfroﬁﬁfall&erﬁarkmg the

Further, the nask may be configured to correct visual
VISvab@m, aetiowsmethodafod applmngmrrg@mo :ﬂmg«emﬂllw dxsvpmdt i ng

i nt nt's e t he .
o JOT) cofishd Ry ofiths SpSEaelF Fharifie bacte gprested in
1ncr€:§?;§1g‘lﬂ§ kr H&)ﬁeﬁﬁl dmbanted ﬁr&e§§y@gﬁ1§§ atls%qtl'()@ §1) WH:Q{ the patient
exanpl e, the mask may be inplanted underneat ht
is fitled meth' ftequintaee ldnges, she atspftlventaat leng tseplamdnaaﬁadx Bf)ﬂmmatlent'

eyeq 1t phaietn ot Sue R Ry ety HiSoR SPaeddioe SRt at Sep 1110,

the v@éﬁ ra&fsaéffea&m 8f ﬁlerﬂaaan% S8 i M&dalddMsHRE&bed rasaw @kt Hftep 1120,
he mask requires’little nore than renoval of

a mesk sach &s api ohtioseideshibed abgwel %@Iaqugam d@ @fﬁ?accmltﬂw lggises such

that S aBikHh 5 OF D HE BTtk 1Y HiE e SgORE P s of e eye.

In thi€ %@Mﬁ&l the nBRk HAg bk ll&a%é@leﬁéler]aa% Qongeﬂfn@%ﬁm%patﬁﬁt's pupil. In
shown in Figure 50a, the epithelium sheet

addition) the dma‘(ﬂture'ﬁfehe rra:sk shavd parallel @mrcmr@mm of hilee pairegésa pornea.
creat es . de gr ess

TheGRsPRSS SOMITRG o § S0l 05t hiski B Brosnds BJEY Wifes second set of

soft\dofit4ed leﬁé%‘ssl &f a khon8¥6h %Mta@@leh@f‘s%l%d%eﬁ%%é&qg each of the
above and may be marked by use t he al i gnnment

patieigs ayss. USThQGs@CQJTd otitiast lensrihiokds ‘dnppmaﬂI iis.a Fubstantially constant

ssiQ ould be of sufficient. depth and
pos{ioh hato DU Ap e EHE S Bier yeiels 35yt G Lo fbable o
ched2 i FRfichhe2SCARTMAR © diGre"Bekihe %%gcal-r s BRle é'p%pfgre of the
is then placed in the depression 1 Because the
maS&ep B@@&&rxblnlli ZQEIHE&' Wwish ghicediswal aaispafsthe ieger  Forthardegsisafdesting

are 55h %y S % TLPEh o ARE 2o 2068 whep gpaced by

refegéﬁg(shé@;ﬂ]gllﬂs)énﬁggt}bl near with the visual axis of the
eye. This will provide the greatest inprovenent in

vi S0 ]posh ddcerdanthwithe stitisfrth@Cinbddment dftike 1nvent10n a mask
. € it eli ms eet 1210 is aced over the mask 120
is sagie 4 TR et Fa.xﬁﬂr«@ Bigeestedrig 1 nécpswﬁa Hi f fer depth of
hﬁ}%} 4%13: 2
oot st@gnﬂaﬁ%ﬁa&%s@fﬁs&%@%ﬁw@ S5phe ok e s
ma}dbfpe nuisk@s dedcribed herein, eimildrao cloosp dssdribed nothd hréor rags lor a mask

200. As needed, contact | ens
come)lmng one or more of ﬁlese properties. Further, the mask may be configured to

correct visual aberrations. To aid the surgeon surgically implanting a mask into a patient's

eye, the mask may be pre-rolled or folded for ease of implantation.
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may be pl aced over the incised cornea to protect the
mask. [0200] Figures 5l1a through 51c show a mask 1300
wonemriedi beneat h a Bowran' s nenbrane 1320 of aaTAR2006/014027
In this enbodi nent, as shown in Figure 5la, the
surgeon first hlnges open 1 he Bowman's_ nenbrane 1320.
Thé&l Sis s Ebsvnask ey by amplepted feseveial isatianse oF s example, the
masBSREFBS iARlahitul dinftafiOfe| B¥RE's ‘Pl gelﬂL %héétrﬂé%aﬂ'l%g cornea's
corresponding to the visual axis o
Bovith&ualendbxare, o tlidw&)pelyapermfythbeohmaatsadnms odasdra &@dea's stroma.

above and nay ked by any, sui ble echni que, 1gr
When thegnaskys iP?'?g?e% “W%ffl?ﬁﬂé ﬂt?c%ﬂr%?an é ‘émé ect, Feginyal @ﬁ e mask
315 shoul d be
rﬂ“%gpsu%??g$ﬁﬁ%{§§%9hp g to acconnD ate the mask

13q0199ThenF1ghm mﬁu&igﬂ)OS(ksS}maaadasm 120Ce uﬁéﬂécb&ﬁd@ﬁeath an
. Because the depression 1315 is I qcated in
epltb%m isheet 18180 r lnetbisoprabedimente the syrgrom kirst rsmOtJ?ﬁethe epithelium

sheeqaltZ'ls NME& %&?‘Hﬂé rh% ﬁ%’%%(}gl Fi eSS()Q]c tHeNSRERNG! ﬁ‘fleet 1210 may be

aperture o be’ substanti a

rollezbbeidkn €Blienyvat Bhdwe iy iFigiad S@(ithe adrgédieceyies a'ﬂbpﬁesm)h 11215 in a
provide thegreatest I mprovenent_ in vision possible
Bowgpqirs mR@bransi20Forresnoading to fee Bevhanissofiaergyeankhe gsgpl axis of

I (o)
e ARG o BRSO % SHBTd B5 S L Bigmmens
appirags 11200 9 dilasr &ﬁnﬂﬁr dpperaBoWTELE diepl’@ﬁi@haIQQS kBadld bisof sufficient
needed, a contact |lens may be placed over the incised

deptho pr@avidéh gpobelBt exnese he k’wp[ @2@1]121391 ¢fndtengtroma 1240 and to
acc?q‘qgggétgetﬁ]&% anatgk Iﬁb 0@1 1 Cgﬁ ?Q@(ﬁs {ﬂgggﬁ%ﬁegclg dﬂlg depllegﬁ(?n 1215.

han subs F ONS,

Bectindehdéeprbssipi 1216 |1$ loonted &ed pds2tléh toldorr@ieindes the visual ax1s of the
enbodi nent, an optic mark having a thickness |ess

t ha
patigniisueyez i equirial sy obdhp| pakele baseErnh oBoramesk 1200 Will be

n t r | 0
sub%@ﬂ}ﬁh?oc%llgr%%p rhoﬁra%%f@%%fé Beu gflr;sa?ﬁl t\@o dthfeo catest
1mp$diifeﬁieﬁﬁiﬂ wsioﬁmoaﬁblenglﬂa thensksk TR00h eLeﬁ;}z’,ethé)feplathﬁtﬂ shiekt 1210 is

t he mask qgg be threaded into a channel created in the
placed gverthe magk 126 Qverdhae, 185 shawsinfigpisdOcothe gpifhedium sheet 1210

willC% hiaﬁﬂeﬁe‘%ﬁ 'thec{] gfj}%&? 1936 Gf’ﬁf&es'troh{é] 108, £s°v9e1:l Ay e Bhsk 1200

erng 1 n ane’ para

depéﬂaeng WwifcatBeObn theecommsodridn offtle eknabo| SAs‘ adcded] d tonkact lens
position correspondlng to the visual axis of the eye.

mamf'eplewém’vér thagneiend cosieptie profgct theasaskhe surface of the
COHHE@}]CI afi%ﬁ}. d:h8e a’f"t&%ﬁlgﬁth \§ A%?{kt 999 H%se%teﬁ”ﬁérleath a

I NClI erna

Bovwiases nfeﬁfbuaimmzarbfam &lel Via tb@ammymeﬁtead aldmhelxlcm@mrwla the
in the top layer of the stroma. In this enbodi ment,

surgeRs g drnges prpe the Bowigpe's g@gﬂ@me 14200 Theny @aﬁbOW@rm iFigure 51b,
the %ﬁe& n%é’igs % d%é}ggs%nsleﬁg% St%%iayela {%OOe(}/fea sttro g%ﬁeéﬂ?)ndmg

'S posit Kannel

to thd b ¥ixis @F el eS TheRatall 436 SERE Epd may bs 1dthtel] f&@ described above
pi nhol e aperture formed by the mask i s substanti al

and geayl b%@@rke@h byrangyHaitplle teshnigye vos geamplgivsing @ Yieibla efatlar feature
or 4 ge%ﬂlgl. ptloylrr;rgD rpgt\lleenrtrqg]gt)ut nT}tleh ﬁelprgésmenmlﬂ% ghecﬁltlcqI b%fof sufficient
depth and width to accommodate the mask 1300. Then, the mask 1300 is placed in the
depression 1315. Because the depression 1315 is located in a position to correspond to
the visual axis of the patient's eye, the central axis of the pinhole aperture of the mask

1300 will be substantially collinear with the visual axis of the eye. This will provide the
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[0203] In another alternate nethod for surgically
inplanting a mask in the eye of a patient, the mask
woayoshie3dinj ected into the top | ayer of the str®awUSRW6/014027
this enbodi nent, an injection tool with a stop
enetrates the syrface qof the cornea.t e specified .
grealfgh TRPHERCRS Ao (REITI w&bitﬁﬁ P ?ﬁé@ bletsh thergowman's
menfrafEPHER AARANVR: Rle RERFION IR TBRE, W &idvA A ABLE 51c, the
Injection. In the alternative, a channel may first be
epitlodhmat gebet h3 1thwill grow awee thoincishd asshradriae Bowanapshémlanne 1320.

corresponding to the visual axis of the patient. Then,
As negded; jcelat@etﬂe@sotaﬁy E%@la?qﬁ*j et thereiprdsgergatig preigct the mask.
C.h tl I Mtﬁ’ere Qihﬂgrﬁ,t a th W%ﬁ@i@%t ﬁl%u%ss, ie., less than
plgne , or It may be pieces of pignented naterral
subssansipin @@dmicnoms, ey wopipedd inldermerthi epithelitig ghiegtnE210. In another
mat eri al nay be_ nade of _a_pol )irrer or, in_the
embgymen A0 QRYiC Hakdaymes Birkness Iemsihan shout 3P migrpnemapbe placed
RSk [ . ehy,
benéggﬁsa?t i oneg rﬁslglﬁ%%a? lt@ g“&@ﬁ?t?%?ﬁ%% ash%qrg%ﬁien %i tﬁﬁ 8?pelayer of the
stromperture formed by the pignment material is
substantially collinear with the visual axis of the
pall 974 . [ obodn alfemaiemethod fapswagaliy implapiigamagk in the eye of a

Y ' E Dyt he f [
patiorRI SRR P 2 Ehfindl oy Bk 18 oF B Soma. 1o
this kesttaddea tcarmed chbgielihh 6odd bicatessthaR@idoin thel tbg 18ef 6ffheisBoma, the
hinged open. As with the inplantation nethods

changiek B¢igg éiy2 abwe @aralehigdhe pirfice @f Hesneanen. t Hie deppal 4g formed in a
.f. rd . r e h . . .
roshER LR OO AICS ARy ol s piros
the asfatt uks edmah oy cin thenligheie st idbftat via 4 02% superficial radial
. .another nethod for surgically inplanting a mask in the
incigg &t the Yigrnative, 2 {aser fonasngray ablatize bepve anayj qreate the channel in
ti S Vi I [: . in . Cre .
e ORTBREDE BN JEHS AR ok RO TRt v
breaRPOCE My gk @0 GIABRIscPPRE.ATSBBedhe tHé 5okIO&Ethid embddBnent is
Appljcation Serial No. 10/854,032, filed May 26, 2004,
posifigrast Fothgr danes) andris tharely lospisrl moithat ths ceniralraxds of the pinhole
[ . - \ [ . .
e A N RATE ORISR R A g isa avs

providy the SEStaT Bnstosabi&s edtbiepatikr®s dépipldfdaduson Seri al  No.
11/ 257,505, filed Cctober 24, 2005, incorporated by
r efl@303hce Inegnoiher plemets megthod for yuraicallp uRplastog/E the eye

o CEpIERH PAELRT aSuf GRS 1o i

embbl@ddnt,Ngh dnjpaioneiobl hythapployl Reieiiek Shé vadacasoft heSRmea to the
discl osed herein to an eye. For_ exanple, in sone

specifiedh Aeribre sForgexamplen the ingeqtiont teel fsynbeof ringpelopesdiesrapable of
' - Syr n. i s..praqvided, duri ng rocedu or

pro RS B0 B Rl S S 0% Ry RS S: bPfrred

in tHertepldyeg oRtheatrofiatin laMoSitive cBREIpoh@inictg thadvikuip hridtof\thd putient.
the aid of a marked reference point. These nethods are
Then,| thg dajesios doddymay éniect shemaslg@mto the channel. In this embodiment, the

mask may be a pigment, or it may be pieces of pigmented material suspended in a bio-
compatible medium. The pigment material may be made of a polymer or, in the
alternative, made of a suture material. In any event, the mask injected into the channel is
thereby positioned so that the central axis of the pinhole aperture formed by the pigment

material is substantially collinear with the visual axis of the patient.
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[0208] hi one nethod, a patient is treated by placing

an i nplant 1400 in a cornea 1404. A corneal flap 1408
wO0deitfitsead t o expose a surface in the cornea 120%/US2006/014027

(e.g., an intracorneal surface). Any suitable tool or

te | que be use o.lift the corneal flap 1408 to
exr 9815 ° s B Faglfr e b stigical P RO E A &1 e ove of a
patiBhta 4R ffasd mag??%%gfﬂ(ﬁéﬂaﬁf%' cndASED QEadd durin% é{gTatectomy,

el ectrosur gl could be used to"forma cor
whefnl thp outermedt @0&nefthe oomea kdiRgedropehe Asorittethe IdPthntasion methods

. identified. The reference_pqgint 1412 thereafter is
discsieRethov BriRaKeRMrRhEIeats t S i grepivdrdusmeckeratectomy

' : j N N jad r.ac
Sho?ﬁ??éaggsaﬁpa%ﬁgggﬁﬁo [ rret?ll% CBat%‘l %%t%f Ylg%q f{ 3 a?s(ﬂ%af}g%d above, for
greatésbsffectt 0 cover at | east a portion of the inplant

140 0209] The surface of the _caornea that is exposed
"o 1201 ondl SeiheraBeo Ton S aEeHH RGRIPEG S Rhhe cve of a

. r on: L . : 8 .
ruiEi RSO R0 8 Bl EhaP ASA 0L 4003t i o pocker
createhinvkecdro@ilOdtrofdse r ef erence point 1412 may be

identified_in any suitable manner. For exanple, the
al At Hevheebtals gonearnag oligasent pparatises e fisplased in U.S.
I [ r F {nt : .
SRS S S0, 080 1190596 DAL frad e eri
in its Ruidletye SPurthetmariviohngn Rechihighds iBP6lvingehgrmacdlogOhatipulation for
.light formed by all or a discrete portion of radiant
aligamaptyor ether Sutreses #g disrussedipl U-S. i ypnlicationy Seriglejo. 11/257,505,

. . . M £ g
red Db o900k SFURREH AR Er DR LRI NPT 2
(e.g., ¥.fFURTEHIR MEGHODS OF TREAVENG APATEENT
i nto2er neals dstubRAeabols eh,evARY tedhiRIYeS byd PaitNSHy suited for
reference point 1412 involves alignment using any of
treatipg at patient dijeapplidng miasksl shelr @b thode0odisdpsedshatiactossedye. For
x abpve vaerJ; s techni éies may bg) user t 0. n%r k an p
gl i oI ay S 15l e 12 e R QoI e "mAge for a surgeon
is pf@h@IdeMEe gD E)Pdceﬂﬁrerl@f kpslydy ARRLYI N8 AAdHYA, sdnd R&hniques for
cornea or otherw se spreading a material with known
treatieg p patieny ényod vprositioatngomt impléng vt theaid ¢a tiadedssferknee point.

b t he . that int t ith
el ¥Rt R RS eSS Vs b1 1 ity of a marking
targesg|or o b neRidal Saitnt ENedt&f 8y PR %}omﬁt‘é 1868 in a

mar ked by a dye with any suitable tool. The too
corngg AP guicaprassl flhm 408 isthifted 4o expose a sudfacedalthd eoraea 1404 (e.g., an

.. e.g. . .an.anterior |aye f 1 .epithelium,k an

intofhegl, AREE8} AR buleBle el o fedfinite e ssibed BUER thercogmeat Dap

1408 MO @ PENet 2 heackORH tARYcoRRa8d64 ShaP &Qnhid ai b (e.g., a
_the epithelium In one application, the tool 'is

microkafaique)ed laser eledni aleatrosimgiodl wohsouwld be usski fabwueompanflap. A

bei ng || ght ressed inst t e. This
refeRFod epnh A B G0t 4 BEb ST B a e Felhipate pREt MY fhegoatier
is mlafltedh dnRRE@MR]URNad MisdRSedCiither BelBROHRY intR G N468' S positioned
the reference point may be marked by naking an

on therintesseingal suefage., Inmorphyshatuinente freeap 408 isrthen dosclldo@over at
f _the carnea w wi t hout additional delivery of a
leasg?g‘?mf’ﬂ Ogﬁ‘tftlﬂjé’wa"% E%(ﬁ):ﬂ que, the

[0209] The surface of the cornea that is exposed is a stromal surface in one

technique. The stromal surface may be on the comeal flap 1408 or on an exposed surface

from which the corneal flap 1408 is removed.
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reference point may be marked by illumnating a |ight
or other source of radiant energy, e.g., a marking
woOao@at34ill | um nat or and projecting that |ight ®arwskive014027
cornea (e.g., by projecting a narkrng target) [ 0212]
the foregoi ng techni gues for

'ro\%@o]@ﬂrce bl referease peint ditbt My BF t‘t?nflﬁefhrlﬁl améeuttrt&% manner.
For Qjaaﬁﬁa‘pl@ 8 BK%M&@ deRLLHIGRhOS dR édoarl])o?é nﬁgh@)ﬁlsrfﬁi t%fldentlfy

visual axis or line-o

the ﬁf@end&lpoﬁmelémec Mbﬁ]ﬂd&chlﬁqum lidentifigihg dteasfdrdife point 1412 lnvolves
roxinate intersection of the visual axis and a
ﬂlu@ttlﬁrla&e light speb (&% haret9f lighldioraed by ek ot 4 discrete perfiRn jof radiant

energzg @s&ﬁfl@ﬁ '{'@(11% flglﬁ %l ¥?1(ﬁ>f LR F%@cﬁ%eﬁjb dﬁR%Sﬁl% identifying

tersec sual axr's
of asméfdrane pintthigy Gathee a:chﬁd&ﬁlac}mgslqdics (s se dluateydn dgeme other
t echni ques i nvol ve makin mar K on an i ntracor neal

dye)sqpy thg diracypeal gy faceplrefaa déerggfylggﬁh%rffergrgge@omt 1412 mvolves
. [ is made by pressing
ahg%rﬁ g@%ﬁ%ﬁ%ﬁ hh%quﬁl?ﬁféﬁ ggﬁ%ﬁls)?dr ac ojgln eal surface.
Theqozgal enens dtmusterar abved @ariess itdhnigiad nivdsba 1Bbd Goamdrk an
shape that facilitate placenent of a mask. For
ldenélﬁaﬁﬁrférenp% poife fopra teRknifwptherraferenics peih f1$ marked bycapplying a
r n
dyeft {h@ c%g? g%lrt}gegtg{sg Elgfeg(ﬁh%o tnﬁ?er‘igi Vﬁﬂjl fcn %Vn e %Xt%{eﬁpg{)pertles onto
the sém%t [A\'S d@u@@ﬁ dbba¢) thé @y®uiagbedh amtaeee ﬂtat antBRASHK With radiant
be i nplanted. The circul ar ring can be fornmed to have
energy dp mr«@ﬁ thetvwéehtyaﬁomtnazrkm&wteag@t eipether wsyahcughdhe reference
f.ac n
pom(t) Eltée{ A eec Ry eb%}‘h{ dgngvtl tnsgithﬁect%l eﬁhe{ ; n?sr aog'rgi?gute so that it
biteSithd a@Oredl BRerdb. g@’éﬁ%%ﬂloﬁ Wyfeﬁéﬁtlﬁfepitﬁﬁnﬁ@ rangefiv&@8a thin ink
which the flap was renpved. This exposed surface is
line dufrethe ﬁe@erlelmerr e @ne gmiedimant.s Jhe tod dnay bpmagle ﬁharp to bite into
B h 1 [ t he 8 I 0 f
the EABbIE, JFBE Pifepe b0k IR bt e o e e Spfitussed
aboeOtip@Abdidl dightly preeéddeigalRe fHal gde, THib arrefdcnfat if z!tdi’ﬁntageous in
1408 is laid on a renovabl e support 1420, such as a
thatsbéfmgelorﬁ iforgha 1treemmnxai§lort lrreth¢ Shdv abmoth@rrtp@mqu@aﬁwareference

pom% l{n%f}% u?léﬁ%é b&ﬂrggké nea lon €4%83 gﬁ (tlag]dn eSS wgurface

of thd1evmeh Rath bhevifBaK @&Hlﬁ@faﬂi rd%ﬁﬁ&ynﬁ Ndyd 41 aInSthBﬁ kdRhbllque, the
in positioning an inplant on an intracorneal surface.

refeteﬁce BPINF g e, mmﬂred hﬁrltwnﬂemeaérgbeob@ﬂlm sopcepofaiadishegnergy,
t Qemllr;lg)r{ a[lﬁ-g ﬂlP 11%? }lﬁcﬁ ?&ﬁ%c\‘c\"nigl hate Ctgrattoo#g g%mr%ange g., by

Evitsia e eye

proJEdE'tﬁlglaﬁﬂhﬁkEﬁgtlfgég I's positioned so that a centerline of
the inplant, indicated as MCL, extends through the

mad 21 r ef Anpeé éhqo’i@r@aomgﬂrszhmgm 1o} mrrldng @ refgmnce point may be

comg)}ﬂf Sv%dﬂec ﬂﬁegst Ergtr 161%1 C?rtllira(%’k' %&a’t eélgétg%gel a{fr en% a&f‘&‘tﬁ of the
eye, 2. £ 56 Nlﬁlﬁﬁa)dlm @it ofldfd ofthe $e. Hh € bchfiqhd) %tmﬁ’ﬁ indicates the
outer edge of the inplant and the ring correspond

appxgnate spterseetieqt of Kee viswgl axig andea surface of the cornea. In another
technique, a mark is made approximately radially symmetrically disposed about the

intersection of the visual axis and a surface of the cornea.
[0213] As discussed above, some techniques involve making a mark on an
intracorneal surface. The mark may be made by any suitable technique. In one technique

a mark is made by pressing an implement against the instracorneal surface. The
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i mpl ant 1400 share the sane or substantially the sane
center. Preferably, the ring and the inplant 1400 are
weahko@neskiso that the centerline of the inplant PVDIUSE®6014027
the line of sight of the eye, as discussed above. The
implonit@it ity S6OMA dePreddsh @tht hhd£ §izb @b @ ¥Bel thatt A@litate placement of a
illustrated technique, it is formed on the anterior
masky Fpaexangile.tiih @ne demetie implementsgonfiggredto foymoneircular ring (e.g.,

t echni , the corneal fla is.closed b L.
o st aHG oo RGRLarrr iR, bR bR RGP Ge tat nstiehtly larger
thanMhle loutdr@liadiBtbABE a 3440 16 MetilPlmeddIedhe tiraRarldfS calbe formed to
anot her technique, the corneal flap 1408 is closed by

have edismsiterdetwrencbonehmnt kahaliond § mw. (Ihe inseceszeal 9@face is on the

i.npl 1400, . whi ¢h i . |
A T R
expdsed 58ifaddemhé BEnkNHOACHRIRE Me B4 WaLRnicVed %fs%bsled surface is

surface, the inplant 1400 is placed on the stroma
somgtimpsicederretttolagadissee idr t i on of the inplant 1400 is

co hi. so t echni.que t he i npl 14 i.S .
coVBER oyt SR et Dis toort T s & gt thereatier is

laidiReseadh@nt BETARI RS HARE cbRes 9464, Th 8nSthEC®BAnique, the corneal
surfacé. In one technique, the stromal surface is

flapebdf8 d& thidh wn |4 feniavgblarsupirt h410, ahcl as/@ispengeexpame technique, the
stroma. | n.another t Lgue, the stromal surface.is
rem3 e Biprst) IRR ROV HE: Sa it B SRR Yoyt E fho Saive curvature
of tIfd doPhER] flhH 1508 techni ques, an additional step of
. replacing the epithelial layer to at |east partially

coJ8215ihe Fippraf? shd® tha themiakert defefef@l ppinAfltER ig helpful in

£l 1408 i.s closed to cover at least a portion aqf th
PSRRI TRIER! 915 RACRHEel B Fray PR il (B Bt gterence
point QU2 SXAHEEY the ﬁn?ﬁﬁ?toq{h%dsﬁﬁﬁlb@%h rleglbeef‘t% thEGRAAIES of the eye.

pressure is applied to the inplant 1400 to nove the

In therpluatnsted embodinenbatimplanh 140eisreikaioand so ploit rt cehtktlzne of the

. The .pressur y be . appli to th terior. surface of

ol s eRiead RERush e BarRket sficienee Poipt HHE: 1400
(e.[@216]di ¥ P&H&Sﬁ@%ﬁm@?%’{cﬁh&ﬂ%}ﬁ’ vl Wier@n A RkRGIcE 9912 is a
of 'the outer periphery of the inplant 1400, or above

ringamcbthergivdelimepsiona aparbn Iofudhhe caves the ipplanphé0§ nof behdaced so
i mpl ant 1400),. .This may _cause the inplant to nove .
that?Pioé‘gﬁ' |e§}g%.ag§)wflrr@hqqt ﬁ%é{ é‘}fg%%?%sﬁ%&r@ exyfivi AR (et daq ping and the

oot B0 8,1 900 g8 BERS LLBURind r

implaap &A1 are abBghddrsotthatshereenterling 6f thh émpleheMepseonphe tihe of sight of
1412 was marked on_the flap 1408 or if. the referepce

the B ﬁf \cligg}.isge klgovrﬁ:ar . oruzﬁ,]lstsﬁ.%wg i g.ersé]eg digees gﬁa(‘@p%er 1515([19 ’lllustrated

techBHﬁl@' P8 fofm&F GO MR dnfhBH silt¥ack 08 Bl doRgkaPfib i Sogt 0ol under

the Tlap or into the pocket and directly moving the
i nl[6317][ 02BOpné-itephnerus3 tighcomedl hddp d40&tis eldsedrdby shening the

be tre d by a nmethod that positions an inplant 1500
corrjeg! Bere St the Garnee | 384 it e BERIAR 0Pt comedl. Tanlfi0s. In
anothit tte@IMigué, AR co?IFeai ﬁQIE PAGEAS cITR¥d E’frét‘tﬁ‘ﬁ?rl&[tge E(grﬁ@&l%aﬁ 11408 to the

ormthe corneal pocket 1508. For exa
cornea 1404 over the implant 1400, which previously was placed on the tissue bed (the

exposed intracorneal surface).
[0218] When the intracorneal surface is a stromal surface, the implant 1400 is
placed on the stromal surface. At least a portion of the implant 1400 is covered. In some

techniques, the implant 1400 is covered by returning a flap with the implant 1400 thereon
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bl ade (e.g., a mcrokeratone), a |laser, or an
el ectrosurgical tool could be used to create or forma
woaadeati34in t he cornea 1504. A reference point RELAISE®G6/014027
identified on the cornea 1504. The reference point nay
to tHecorskAM4Dk it doRY (RO ¥irSHAILAbh e, t BRCHHY t@élﬁmitﬁzuﬁlé s'ﬁ%rﬁaﬁ‘ Qﬁﬁace is
di scussed herein. The reference point 1512 is marked
equwd apjitisng Qraml‘énehédh}'ﬁrqm expasactionms. thesetheli techrdgued the stromal
nea s created t
surtif§iF Efosce Py OV SRR g S oo Lk Sorhg Bomiavues
an ad8¥ioRS Bdet RfladingaRY e?iﬂhélﬁb il RPhteadt Part XS RIvEr @ﬁe 1ﬁlplant
depth within a range of from about 50 microns to abou
14m3$0wﬁbnn@hs fromthe anterior surface of the cornea

150 d .
d09br neBSEF rab 08 i PRty Pt dmsmien pbihsimplant
140(1 L 9AQichSaktel 40 Whayl te &9§élflér§éﬂ' t0 SotnB &xiemPlPfmel cQﬁbﬂs h&n one

i'ntracorneal surface 1516. The narked reference poi nt
technigue, mabtees; apipbied mmltlmqnnplamom(l@ toempuos il pmEantwntohalignment
to t.he

witt 58 BErepie poiB |4 ae heuBteeiedonn Homtoietie DS ARSI Sttrs of the
cornkd lﬂgﬁ'ﬂrbﬂﬁﬁfé §19 HP@abrans enbRAt 1860 IV@% QﬁreEﬂT}e gbm:é, ABbve and

1500 extends through or adjacent to
outsidef & projrstion cnf rthe 1:51:::2 peflﬁmx]of Fhgy unplaﬁBMO(] Iom sibow¢ esd inside a

projfiidty bt ER GRHGIEY Ghaie e A0hc TS EEy e the implant to
mov'e r@?ﬂgﬁm a ?Ofrd'fHYtthed%E 566 e Widh ﬁﬂ:s&h‘& GE o g%&%gg{x another

he "I mpl ant and the ring correspond
techmlqee r pressuands tdpeliedplimotly 16 Ohe smpimtt h&hsamqolmt 1400 may be

RO o T
the Qﬁelteﬁéé lp6ﬁ1t0i41t2h SvasRlaAR MrlnkStidsde ddane %fgfv‘%‘é‘t?ﬂt p@hing is

the eye, as discussed above. The ring Is
accogyilishied hyniasertieg a tlie toal uhthe the flas or iatcetiie poticed aned directiytmoving
th.i%vforned on the anterior surface of the cornea 1504
488ve the pocket 1508. [0222] After the inplant 1500

I s[229) t 1 angelei 93 LQVsPRGKS atietl Gnayf Bigo 'b%e]%fgd ﬂ}?g%md that

be repositioned to sone extent in sone applicatlons.
positionsomentpgatiisqUe) a pomes U6@4,iess. ,al;npﬁ caadedl potitee 150Q Any suitable
t.o nove.the rrpl ant

to nment th the
tool PE?C:SP%‘HE%“’&ESubﬁt“S hivas il gqr@s GICRTITRYPIS; eta%&& digr egample; a
bladE gaghﬁsﬁﬂoﬁéraﬁﬂ{ef) a&ﬁs&f 01t Q?el@&fd@ﬁl%léaﬁ 112 ﬁ'b@ﬁs@ fbncreate or

edgé of the inplant 15 g., directly above,
formaagodkrt si dee aompeo|jl 604.i d!n refbrenbmpmm é61 e idehefigd oﬁ thdn eornea

1504, R Teierngnap it gR e ideHphs ?"y(lj%@%u%hljﬁﬁgﬂ?%ﬁmgg\a%gfs those
d1scﬁ§§§‘d héRinaMthelreRPerce pm:h‘fQSﬁ EQBHEéd :2@%3/ LR 1& h&hﬁﬂgg such as

whi ch pressure i s applied a another tec
thosp rdwssseé hessim p glhieewbrukial @othey 1568 tik erdatgal 'a)nbprSé) @n 1M|racorneal

| CES HAVI LOCATOR STRUCTURE 223
surtif 5116 L1 SHBTAPOVERL 308 T OF &k GBE Swea&’ e, 51 example
at a GGk QYR MahDé br £H8 a%&?b 5¢ M cr & RbEuWob Bhilrdnl $rom the anterior
cornea. Discussed bel ow are various ocul ar devices
surfachatf thecomee 1504. The implant 1500 is positioned on the intracorneal surface
1516. The marked reference point 1512 is helpful in positioning the implant 1500 on the
intracorneal surface 1516. The marked reference point 1512 enables the implant 1500 to

be positioned with respect to the visual axis of the eye, as discussed above. In the
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a locator structure that indicates the |ocation of
(e.g., the depth of) the ocular device within the eye
wohers/iiisqph ant ed. The structure may al so or PCT/US2006/014027
alternatively be utilized to facilitate renoval of the
111us@§tea %ﬁab@&‘ﬁh&@ thé ‘?ﬂ}gfaﬂte 1596 lsa? LiflortaSeHEReY Jeﬁfehm%fMCL of the
bel ow, sore embodi ments, tRhe locator structure
implant 1500 bxuendﬂ thmugh Dnmdjweat tohthe maskedirsfebdnee pmnmhﬁl}éz

vi si bl e onl ni cal personal during an ocul ar .
ﬁ’&gahr e Fléﬁ@ %%érdlw@t%mﬁwaech@ag? Bt yRalveags 1512 is a
. e
s o SRR Sl L HAEH okl HRIRBELY P00k b placed so tha
an oiitel a;lgeobf lﬂ&simplhtatarﬂame héencapgsbomt) 4.9, auch ﬂhanﬂerrmg and the

I SCUSS ove or in any ot her suitable nmanne
lmplfréé§§§ ﬁ?ra E‘wa@& or substasdially the sampecentess Pfﬁﬁeralplémhema and the
ti [
implfiR 1580 e B0 5 B B2 B o R e A B e RO 1R o ight of
the 621&:,0&’5 dmoissm%ﬂmveoaﬂﬁrn@lstdhetvmum sli04inge becankd ih th@ illb&rated
der of ve cells in thickness with an underly
Wﬁ’é‘h lgls FBFhABR the gpteriqn, gurdace fHethe Tomep JyQ4 @howh e pocket
1508post erior or rearward side of the Bowran's nenbrane
2106 and forns approximately 90% of the overall
t h[(kZRE]eSS Hofertthe iraplanie 5L 2posiiivmed tifi aapacktd 1568, the implant

Op ngee wat er and col |l agen and jncludes a plurality
15005pay, F@QEEPW& t3 SOMP FYISRY IHRMEGPEHTALAGR nlnFansieqhiqup gpressure

s e DL LRtk S BROR A} erence i
1512UrHer prekseresinag va agdlidd oiths ablefices@facs offeieonne 1B5D4 Droximate
The [nnernpst |a er of . the cornea is formed by the

an edgeeh e mpkand 1300 (e gredisscaly| apoxe.sibrys ang ay@fde& proggctign of the
|
ovel el USE A 5L LASHERS S e BTl o

periphéfy ofhthe implago]l 06).i T Aayednise die DEANitNGOA ﬁﬁmvysﬁghﬂy away
& mc&gtral openi_.ng 2120 can be an aperture sized to
O

wdge abiviustoPesuadi ARplictheln flother teahnaqyes prasprarie egplied
dlrecﬁkt@t&‘i@%‘?‘flsd(ﬁyer of the stroma 2 110 to provide
t'herapy for

one or nore vision defects. Depending upon
the particul ar needs of the individual patient, in
V1. GCGUDAR BENGGESHIAVING A HOCAT OR BAREBOTIRE! a
substantially opaque or transparent nature and can
hajoe23] gengy @hduysediabbves Raneus culik ldavic&aRebe aépm;tela%tmn the
Froflle sel ected for the particul ar needs of the
eye, fori gkarnpla avithiethi eomea. [lbrggajsedﬂvegw @rea@npgs ecubir gavigesghataficlude

a loca?ogsm gélr tlileﬁ néél?z?j't\’\?'éah% eﬁt%arltié °0 at | et{}] (%igaey gcr'u?ar gevwe

w1thi$1hﬂ’1@§| &rebehemn deplahe@d "llﬂéai‘mf:ttﬂél 'h@ay5a'isd %r SRERRLE bé 'ﬂltlhzed to
nature and shoul d not be interpreted as being strictly

facﬂltaée ‘SQE%QV@I offbnevdar deavisgifragn gherrsrea lis/dis¢ussasyfy q.rdﬁlow In some

ea. 2102 nd|r|s Wi th.
el SRS 9 pe LA el PrPRi ey Batlh o ae ot ilee Yisire

only tdmham 9%@@[1 @irdlg an deenf fn@béd(né mmﬁgfo@é@ Of R0t fructures
certain enbodinents is inplanted at a sel ected | ayer

discusged: hrtow vrm dg wadm copmection] with methals; @Chﬁlg‘@ﬁs codfrirgeedexgs for
remotvmg a 111'1:1(:"}1615’1't mgsirtilatahas )Beélp Elpel)rlle%CiB a%y%lil er (51?&1356'21 a%ove or in any

other suitable manner.

[0224] Figure 54 is a partial side section view of a patient’s eye 2100 and more
particularly a portion of the cornea 2102 thereof. As illustrated, the cornea 2102 includes
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of the eye 2100 al ong which light enters the eye and
is refracted onto the retina. [0227] The inlay
wazemnhs4112130 al so conprises a |ocator struct BCEURLDE/014027
which is configured to facilitate [ ocating the inlay
213 el td eql | .
o B eutiak 1 i o bt of G el Wiy yth an
undérhiéng Goatrharis aherhbvand 216§, a¥henoyna22 B0 diyist b€ 4hé posrerior or
find. As discussed further bel ow, the |ocator
rearwagd, gile, of he Bowmaniemepbrang| 2400 2ndefrpms apprcxinatslye0% of the

) L O L
I mpl ant . 3 I the'illTustrated e I ment , e

overhll MicRIs '[Egglﬁpfmﬂéaegkd? ﬁi’é: Bﬂrér}l&lbglé ?ngg%ﬁanﬁrf wgljtgﬁand collagen

and lindedesra plurality wf evadapigpamt imadockingeteingat €ibtiad that ploside a
nenb?r whi ch extends froma periphery of the inlay 2

substapgiallyopticlbyatranspaient abd) caloplesse flpxibleopgiciey gh dispusserd above.

di > ] t b t
UndERELIT 2 0 S8l SASRAPAIA o H By v o

cornkea sefoanedsby thetend@hhidé 2 bl 4 gemasallpe sioghilhgy becellso be
visible to_a surgeon under certain conditions. [0229

Al 1#733hh diguiei Yetlsp illvsitates thel the patieat dag deen provaded with a
I-I . [1] , h A
O SRS L5 RSl L M e The s
opein® a0 cas buahlapasurbadielitb @viﬂepﬁymleqﬁlagih% ITHel iglY,2116 is
. or to facilitate renoval of the i1nplant wthout

implggtetijat p selectpd laver efiibe prapeltl b nrovide tlhrgeryHer prgeranere vision

i f. i . .

deef, ER5h G NS QIR 3R Rl i, s

embedintsneh, g fnl HNYES, cahdesef 4 aORENAAIY 6pitflesor tERBRAEH B@ture and
upon the desired clinical performance. In general, the

can hgeat gamesilly s shepg rosulgs shapexaraert maeiilsiselpciod dovethel pyrticular
need‘sro??ﬂetilagiv (ﬁfaif?ﬁfew of the inlay 2130 for a distance
suffi

cient to exténd outside of the patient's |ine of

si gi26] | n Eigiledsrs @ BRAGHER B an ahfefior 8N@IRa@ipoktiéh of a patient’s
| ocator structure 2126 fromthe periphery of the inlay
eye 3K bprgrided vath gilerapsutiainlayeassemblyi30290shauld bepederstood that

. j . t_ab 50%, and in qther. .
FinfSOE ROl GRS AR o B g sy sl
howevensb®ingoferiehdlyi tht aye asGE NIz 82 cdrReh3P102Add R aN 22 with
the illustrated | ocator structure 2126 is configured

centg%lyéoqagzﬁ qulily2 1@& \ﬂgqedqﬂyy asseahbi 2ﬂg30tig @rinp}qa'@i r@n?*ally centrally in
v A M LOSBEAES, EAARE R 9y o

2102.h'ehé lay2 HEsiealbyorfi@Red 8t 184st Partidlly @it¥rs&t a pupil region 2132
alternative structures may be utilized. For exanple,
of thesya e K0 dopg whishdight grdersife evswpd isielacted ontorthe mtivh as

e S AR B R Ay L LY A
is cafiguredhiocacilibyte fl)(_ﬁ;aﬁﬁl% fRinl 3t Bs@nblQON 30T afRY empRntation. Normal
facilitate grasping by a renoval tool. Aternatively,

healingeprpegsaasoreswt iy grevineisipng beingyseglsdpniakingaths tip¢apionrof the inlay
I T Iy TR TR
mak FVinthSasserhiSI9R 190 ekkdidb SindhinGnay be used to facilitate removal of the
implant.

[0228] In the illustrated embodiment, the locator structure 2126 comprises an
elongate tail-like member which extends from a periphery of the inlay 2116. The locator
structure 2126 is long enough in the embodiment to extend at least partly beyond the pupil
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may facilitate grasping by a renoval tool. [0231] The
| ocator structure 2126 may either be forned integrally
wonzods/tibwa1i nl ay assenbly 2130, or nmay be for me@8CT/US2006/014027
separately and secured to the inlay assenbly 2130 as a
regiGiERAS AL € ASt @ReusNY fthR BEASW e @Jcaﬁ)trt ARIIBE12126 also can be
techni ques may be utilized, dependi ng upon the
configunet toletvisihie e eurigedrsurider cértain ccmda;onasserrbl y 2130 and

af2Ble DRIRRvEl SGRRE R UBEGHE, TPET doe Se PRt “Tocator
struc%re@ttﬁﬁrsnru%%g&' %é R0l 1Bt Ehed e?n)‘;\”& 1811 9até’ k! 1?%)Yant as

t’echni ques which are known present in the art
wellaistfa@htatﬁgrehw;yal ciStheangian, rnrrtacfamhtante teensvalhvad) theel isgpldge without

used 0232] Locator str tur onprise the
Pamgl&’ﬁ%n%ht é@'r’]a?cea% 0{ fsating thy @ g%@r Sgt?lcialﬁfxyn@y cgmprise
tyl
R PR RS ?al WW il Sl ig apees, abs,
loophipt tﬁﬂ]erarddp@dmmmytheﬂemmaﬂmml pdmfcﬁmﬁmteal In genel, al$e locator
st ainl.ess_steel i nol or, others dependln upon th
strughre; g vl r@‘%ﬁnﬁéﬁ@éhbfmi vrradly Hm, dae pffraéﬂsgq 1Hg¥ |2¢%0 for a
distefibe bificlcROBRlond toﬁtéﬁie%%\q@%ﬁ@nvﬁ lihe 8¢ 40D béﬁ#ﬂ 68 Hments,
he inten post tation T oca lon tec

the lalgth\lbf theﬂ@ca&np&nemi‘e 2 1(26tﬂ'um ¢heqieripkeérylofitire il aafdmblfQIESO will
the | ocator structures may be configured to

be %e?e{?? ts PR Ariie i sV falcTERORANLY, 2 ISt 2ahdub 0 %p aieln. other
embgﬁlnﬁﬁ{stdt q%]a!sy ?]156%1@ €, L0 br HotHGE er%arﬁ&ﬁlﬁ mlay a§sembly
acconpl 1's I's objective, such as throug t
213etal s or polymers having a dye or other constltuent
mhlch absorbs ljght in the visible range. However, the

0] ¢ rthoughnths WHastiaieh dogais étm%ilﬁé Dk2eis (corfiguresh as a
radleIl &Rév?ﬁl@ﬁ eﬂ@ﬁfdlg Y. %fa@lr eadsﬁgt {1§1§pﬁl§1?c9—np EJOQWSTdﬁgg ta(le(a1g its

tica transp reﬁt ator ructure nmay be
lengﬂny ahdiatwﬂdt’h Hitleskthal abSﬂlCIﬁ"/&&f tﬂh‘B’ diagidter RE this MIQf aembly 2130,
pro e [0234] Al though_ the present invention is
any %ﬁm Yits ot glterhative s;mcwr?maz éﬁﬂlélk?edof Fetrexapipdgs locator structure

21 26{';_‘1:?1%2 ?le}én%el 2Qethay 50 95“!1 ¥1ng%65%tﬁgh or lrﬂlﬁﬂls?ﬂ'ang tffleﬁﬁ% i &tendlng

ast one or ree | ocator struc
from2th2 Gnlagyssemblyt 2 13i0z:md, prdﬁﬂahdfhthga figeoend, vhiclesiay &d formed into a
clinical_ performance, [0235] Fol]low ng i.nplantati on,

loop gy e do dardlitate; grasning by grigmevdrioph o kgativdyoihs logstortstacture
2124 Bla yco éﬂal s%n&%%%an o?*ﬁi&rh&ﬁt%{n‘& Cﬁ%ﬁ?%g ait ég?%%c/l loop, being

par |cu ar laye e cornea a
attached entheyinPy 3Bsdnsbly Ada0 ad 2 poits. aﬂﬁﬁp@@f&eﬁa lbag iok htwadle Svhich
asj er and. qui cker access to the |locator structure
may %@@m@ﬁ5¥ﬁélg§§%ﬁ%¥va2@8 ‘Al so, enabling access

oul(&'ﬂf t hﬁleplléeétbr E@@ét&%\/\%&ﬁ%ﬁﬁf %Hﬁ&sbé F&ﬁi%h 1%11%g%3 with the

I cal characteristics he pupi | "region

1nla}(ﬁssérhlﬂy@y&0 2 @fhyihe foaded sopgratdie andeduted tﬁﬂi@ﬁnldy(alsﬁhﬂil'ﬁﬂ 30
in this area. I n one enbodi nent, the |locator structure
as a sepapte Fpr PIEOT A st frattagnent tecknigyss By berutilised, depending

upon the construction materials for the inlay assembly 2130 and the locator structure
2126, such as thermal bonding, adhesive bonding, chemical bonding, interference fit, or
other techniques known in the art. Any of a variety of techniques which are known
presently in the art for attaching haptics to an intraocular lens may also be used.

[0232] Locator structure 2126 may comprise the same material as the inlay

assembly 2130, or any of a variety of implantable materials known in the art, such as
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and bi oconpati ble material extending outwardly from
the periphery of the inlay 2116 so as to overlie a
woaodsitosuiof the iris 2122 when applied in the eoTUS2006/014027
The [ ocator structure extends beyond the pupil region
- 1 , b D

pol u s}teél%-’ﬁ% a% W%ﬁﬁs@ | alkigir?fu ngr]%( "W 1I%’t %gir gf@r e befnﬁ%()ﬂ113 atible
metaln elxthr assitainlessostedh,eNpapl enotharsddepetdiug spdwt theutedized performance

casual observation to others. [0236] For elective
of thedmBlAaf- of t he inlay assenbly 2130, a physician could

fo a { NGl r :

el o D 24 ot influencoq by the
intergifed tpoet imypadtationdbcriod k8hniqlel gnwill bk tippdrére td doat of skill in the

structure 2126. Locating an access_incjsion 2

2134
art. Jifir PPt dholshior PERBies 2220¢ eonfigisedsioabs vistplapdempprmal
. . I . .
diredg JRERLEATL Toelfe B Bhtipl1f B or RS Bt oy accomplich
this phjdcind,’ sichiasithrougl ke ply if ahealscanpdli@ersl koaie atdye or other
l.ayer at which the inlay assenbly 2130 including the
consifjjeg{, which pgsohylighf dm thsrVisibleyangs: oot the Fofansdica gt may be
) h Rbebehdl i ]
und ¥l En EAEE Tocall, Ju@MicRpy bofl b sl BE i pglow. An
optidadly @ransparele pddatoatstrudtinemayBe lovhidy bysseildfeedZacRDsich as through

| ocat ed, .t he physician could then grasp the | ocator
the usg of 8 #al PPOPS6 and apply a tension force to the

|l o st L.5-hde [ .

21 55 ousiihith Bepetul GBIy e S UP SRR ottent of
an idppaspmbbt X 3athiiag chhke singleXbcaadttclep2ind, anlebdi®ne or two or

particul ar condition and indicatjons for the ) o
threg degajery starctyss i2dRe may dive utildeqdni depending aippn cthei dnsired clinical

enment of the inlay assenbly 2130 with a

perﬁ?ﬁ'&lfﬂg‘%ent inlay assenbly 2130' is provided. [0237]

Fi ¢0238] 56 Fdllowsig aingRaramedn) e sh@ild othempatiedfs adndifibay indicate

assenbly 2140 confrising a locator structure 2142 and
remeyaj of theiney atsemblyu? B0p Baphysiciangeaselosate the @astisuler dapsr of the

corngetl 'éy%%etpg :lrﬂél)f 8&%&1]}5%13506‘1{5 lhg'ﬁ?(f. ‘fples atr{aﬂggfxgr{t%?cigtates easier
engagenent surface 45 to facili'tate engagenen y a
and geickbiey@kss 1Sthe UoRId:. stitgRg 2R tof 3k haembR1 A5 0TeMsd)enabling

provided in any of a variety of ways. For exanple, in
accephautgids deg manit Tegion Zk32aedeces ampagiip dheepticah ghagegterrtics within

f ac ' Vi ' | bimit .of .an,.
e BG83 0EQURLL 98D HRAMENLF, aPlbl iy s s
In ond ¢rubédimeaidl ilRbadomeEmtiurd DE2G &nipriah sabstaitially @adshdrent, thin,
conprises only a single aperture forned in a distal

and pigepmpptitde matrsiol sxigrding sevvrsdlyrieomn theperinhersi ofthe didpy 2116 so

t I r € upes 1. d
os 1 G AR T ng P13 PR S PRED DR LR, ARefoOh Hhonre
exteds besbhid eheZphdpil rogiyn 2N B2r MAt ot shactufy MR dfthis embodiment is
attaching the | ocator structure 2126 at 2 points to

subsiamially, fragspassab aasd ilh fhmmeforeobeypaehigisive tp dbe paienh andinet visible
unde‘}%ggdagggﬁ%}‘jagg?m ohQis configuration, the transverse
re r

rieval surface 45 is formed on the surface of the

| ]91303136] StFdtcdlettioe fraog dthehel Mlayyasd&aBFl 1802 4 3 hysib could
of a
form an access incision 2134 towards an outer periphery of the cornea 2102 and at a

position outside of the pupil region 2132, aligned with the locator structure 2126.
Locating an access incision 2134 outside the pupil region 2132 reduces scarring arising

therefrom in the pupil region 2132 and possible deleterious impact on the optical quality
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variety of alternative retrieval structures 2144 may
be provi ded, dependi ng upon the desired clinical
woeodoansmmnce, such as providing the | ocator stPATUSE@G6/014027
2126 with texturing, one or nore ridges or
of tROPEHERT PRBn. T THEIHIACRANRACIHEY 186HiE 368 FayeP ot WM& the inlay
structure, dependi ng”upon the desired cooperation vvlt%
asseinbly 2pinehdinigathy islay 24t asd losatanrstraciore 2126 dsislere@ttler via the

retrie t ool .. [0239 he retri.eval ructure 2144
acoeR ST Guiied SFore ARy o1 ¢ A fudartdne selected
1ayef2 ?I ddp@Y & whit El%égglﬁ?tass%ﬁ‘ﬂ)@y 2 LI 168 £ VR }%Hlygiﬁfaﬁ%ﬁatthen grasp

487in one e frent has at | east oOne sverse
the kFogagaiectres 0t 2aesd 2pd9 4 censemgfigeadp tlive lowatvplsaoentea 26 to

..engagenent surface 45 on the locator structure 2126.
withgl %{ée f qen#mqﬁxa 2@%‘3&8{ | i 5o s GRS b Plse The
s .
B R Sl g M S G BB P EP Bl cfons for
the phiysidealapatzah eingenye tachnigper moddidayipe oreteplagerabnt of the inlay
structure 2144 A wi.thdraw ng force F can be applied
assef“g{ﬁﬁé%r‘%‘tﬂ??ééglre t ey e Iy%ﬁg llsé’r‘é‘ﬁ%g?d;ct the inlay
asi@gb y 24 Bt SRRRA : j
2140 a} SO lil ngrsgaslélgggﬁ?sher apéﬁ%dé%ﬁ@r%?%hg?fggﬁr%y y 2140
comphigipgch bwdior 2dd6tuee 12l #2) mdda tretripravsteletirbexidpy fmorgederal, the

_p‘??gi ent's vi%{ on defect. [0240] Figure 57 shows
retigib SHEFUETB L RRRPTISSE 2 164tk PRP ARRFYeriscENeaRe it ayriags 8145 to
: a I [ . g j I.n
fecifyieooBRRERE, Yy 3 PASHT B b, Olh@lachlin: Mifpds P may be
provadudr inuarey, of anfarigyr etlwhys. pFow extenpienhotie émbglimentl Mosteated in
. eye inplanted with the inlay 2150. Figure 4 also
Figur¢ Ps CREASERoR! SEPAP 2185 | GERriSes dic deyith divial dispit ofcp aperture
|. .
fornl i o e iOF MhREERLG IR b LB WO BRb bruoture
2144 eompades pmby e sihgld apeatprl foeraed ana distalposti@mbbdihierteditor structure
é(l’)]g inlay 2150 would be inplanted in a therapeutic
212¢. o3 Hemngiavely, tva & thrpsen four prmetrAPeHpSs By s @r¢yiged in the locator
[ 2132 at a selected level of the patient's eye
sm(%%%&q@ he | ocator or marker 2154 would al so be
i MmpO238Y ed Hie tdadevabhtechad 21 a4 ehayadltetndtioeBt heoforiud $iy deaching
the pupil region 2132. Thus, .fol |l ow ng}1 é{g)l antation

the lof#on gapstwg D6t Jsaints fo dhs inley assewdl 4130 énpradpcgadoop or
| ' | .
oSy G DBl L bl R0 e 2105

fornsed| decthe Guifascedf, thp l@are dirattuichfatingale inliyaRe@by2 130e Any of a
A nI??ty 2150, for_exanple for renoval and repl acenent.
varigty 0f13

termagiye gretspval strcturas 8444 rpay bagrovdeh dlepgrdingfupon the

dcs A AR AER, MOl LR el 260 i,

one todi ozl Gidgen ofF wdersgations, Eedtione gitancidgbdirosd, tdrosmer atructure,
a distal end of the tail 2162 and a transparent region

depepding ypge dhedesiied sponemtionyath the comp!gmapsanianfasgirgetutes en the

Tail. In this enbodi nent, the marker region 2164
desn% rlftﬁlé%{ig??l' 2162 is provided with a tinting or coating

[0239] The retrieval structure 2144 can be configured to be engaged by or to
receive a retrieval instrument 2148. The retrieval instrument 2148 in one embodiment has
at least one transverse engagement surface 2149 for engaging the complementary
engagement surface 2145 on the locator structure 2126. In the illustrated embodiment,

the engagement surface 2149 is disposed on the inside surface of a generally hook-shaped
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such that the marker region 2164 exhibits increased
contrast w th background/ underlying eye tissue to
wobaaidliisate i dentification and | ocation of thePC®iUS2006/014027
2162 of the inlay assenbly 2160. hi certain
endeoibidi reeieval, toohwithewhkieh a plyystuiar? ¢4 engngh canr@rdarmret type retrieval

sel e teri uch, that illum nation
strogioge o1 G %(HP@%WF%? AN A wﬁgmephﬂ% to
extiaBeR %%bl'}“ TRV ) Qltlmléngcmdlm lﬁd'ﬂfeeﬁﬂﬁghﬁsmweﬁmo also
region 2164 to disproportionately [um nance or
confirises @stherapautichgenaraliplceclagshapednbedst @14@cohfipaté to provide

| ocati on .of, the t 2162 by a physician or other
mﬁ%PYﬁF@é@hﬁEP§6ﬂﬂ%a€é$hus in one embodi ment, under

ro no e J -t .
D OFBl 97800 aue SRSl RIS g e e
2150rcdns gateeaity disg |sbapeﬂlc6)&iﬁgmatlembélﬂmrnhla@rl 20501 Imsi @i Bpeture 2152,

wever, er sel ect ed seryvati on ondltlons in one
Eﬁr@@a ﬁtpl ql¢ FRETYE; aﬂn B & reN %ménho}eaamagmg,rfor an eye

1mptl2l'1‘1?emftll§ 151%9 h95E. 1?1?.1%%_?6 fifusfaRan g@}&jar gfcraa)‘?tor d?}ﬁh marker

agal nst a jacent tis I'n one e
2154 awhlclﬂﬂs&ﬁnﬁgurem tlbfar:ﬂllsate! bocatin fhie kispihnifitiad inyayi Bivt it bd partlmpate
r nor casua| ervation conditions, but
in ﬂilf'e Y Iymgy |P6?“§S% n@e’f}p pEgtiony of dhig epbortnent, the érm@l 50 would be

[
bR BRI Gl RO SRR biEh 52
selac&tdl lepdl aott thel. pab@ﬂlls?}ayd\Z\l\ﬁ)(de Tter joedtyr of nmkéd Yledatvonldsalso be
nd 1 herapeuytic 30 I|t| s are suitable for use with

implapted, gf iths, selesterd cafieny |ogsidrethic BUPH Hegign; Hg2e Thus,
t

g g S 5555 L R V0

seleetel delieinantvhictiahe idchted ohetaekarai 64 és p@sﬁtlch&dmﬁmmﬁ diemlfylmg the

any .ot her enbodi nent or feature of an
seleg{ef) el eﬂaﬁ?@ng SR touel TS0y ZAad for wﬂa &rgpmeval and
mpﬁgﬂ@%ﬁtlcular enbodi ments of ocular inlays which my
vant ageously utilized with the invention, e.g.

cor[ﬂl@]r edFigutdvd fiatrates atfotikdrisnsisodiraen df%lenlle@eﬁsérﬁbly 2160
fater detail in U.S. appljcation No. 11/000,5
witl § fogaiopet BHA62 ptepdins sehaelbnerhREt nmﬁaboé;mthmﬂ 2162

0 Ao s OB R 0 e

regidpri661bcat2®0h, aramttethGiata el proaimainedyo of ¥Aé k06,043, In this
filed ril 14 2005 and in an appllcatlon with the
et DR TS HERRe Gl HADIT SNV LS S ReT coating

e U YRR b i

eye wWhiwchtoafiaeilitane ﬁfepﬁﬁ@dtﬁﬁi didrletationroft theitail ené2 bﬁt})e 0y assembly
reference. n‘glp 3] Al t hough, t he above di scl ose
2168 npldeericit sePdinkats the @ﬁfk?re%mnn%%5%§v@%ﬁémlth selected dye

mat@ia§ Eﬁ&e@xa?ﬂﬁﬁgﬁétfbtne\gltﬂ %iec{rgﬁawg%gﬁﬁﬁ&i RP Q¥&liea wavelengths,

eatures o I nvention as a
in oabembedinmat visadiothight, ikiices the inasha wegobel (Emtﬂﬁilﬁir@ﬂﬂ‘tlonately
t hat various om_ ssions,  substitutions, and chang

lumgngacy e Hyasesoe i theetisible light range de facilitate lagption 0k the tail 2162 by a

physician or other clinical personnel. Thus, in one embodiment, under routine normal
conditions of casual observation, the tail 2162 including the marker region 2164 and
transparent region 2166 are substantially invisible. However, under selected observation

conditions, in one embodiment, illumination with ultraviolet radiation, the marker region
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and/or nmethods illustrated nmay be nade by those
skilled in the art without departing fromthe scope of
woOhespnegent teachi ngs. Consequently, the scopecwofustiven14027
i nvention should not be Iimted to the foregoing
21641 %ﬂﬁbit@%ﬁ%a&i‘%mﬁﬁ@t‘" 1&@ agﬁfzérﬂ QQSL@’ Ths, 3PBRE @ﬁl@odlment the
cl ai ms. WHAT | S CLAI . | ant &bl e ocul ar
tail @&¢2 de mmhtwsm ragd Sabsthlﬁraiipemnvmd)le nindyr confidl geaseal ebservation

nted i on.of, a patien e. ..
COHCﬁﬁOIFSgEB I?JEﬁafl ‘?ﬁfﬁdlg mﬁ?@g\ﬂ% n5f°°{113r3 éfa&htate
locaﬁf)l@\ﬂfde? sél@&édiﬂ’é(/ef Gf dalsthl Sofke éyaemvevﬁicﬁrkhg &k gy;%my 2160 is
a |l ocator structure conflgure be I mp ant

1mp1mteﬂl n the eye and to extend at Ieast part| ally

out sj of th i.on of the eye to
i@%@ﬁ bl P ?e?'ﬁw OFEONeBRIgS %ﬁ%@e&aﬁ@tm?éah.ﬂs@?rsﬁmtable
for l?se VHIR thd PRk RRIbB ARGk 2EE g&l“férc(?evﬂ{ dﬁ‘n%a A reétﬂlcture as
the sel ected region conprises a selected yer o
describethead iBustibia hapinanAddol anpaifl the fewics ef oiny@mtl of fh,e various

wher ei n the inla ovi des_t her py f or presbyopi a,
embefizngnts, cvined SS%BbaYe ey e omt BT pithcen SupbropRbydiiment or
I r
fea“%%far*é%%f chBASh PRI N SRAAE S\ TIITRLATE i
embb digainr ofsd)ml]m‘tm]ays whichuhsy hetdwdntagedusiyn anhxeelmnt]alﬁcb invention,

colarle 6, The i npl antabl e ocul ar devic Caim1,
& RBP BT DHE ogRiGR BB er s 8 g A i ine . application

No. 1@, 56 ﬁﬂé'&eDbEQB{b%Ptla%m Oyl ?ﬂtltféﬂv*lﬁ%m“m?'@lb TRKING AN

wherein the |ocator sfructure further conprises
OCUARI BMRLANI udn Us.8. sﬂp@hcztthmt Na. flariog ﬁppéntﬁkédt‘tMEﬁTHOD OF

MA{(ﬁ%ﬁ: gﬁ@b@{éﬁ;@l %6@1\! gug ?d Lﬁggﬂdew %g ! gllkfg% g\n gpg%rca?t\{\gn No.

11/108p4aNERE 'Ag){@qu' 0598yd ﬁleanoérpgﬁca dn V%mh Yasfif) er@iQNbg@SMASK

a portion the lotator structure I's provide
FORMEPr vabl ®EGRADATIQFNViRESISHANGS BOLYMER alANDNtRRBVIDING

REJUCEDE GORRMALT SEPORENE: ere Arrihi Tar 1008 168t opocket No.
ACBEOWSEEP), B Y WIRA aké‘%E&?%ﬁl‘?ecﬂ%%ﬁ%ﬂheﬂ‘ e&lﬁr&dt&f&%}twee
under i nci

eye tissueé ectro magnetic ra
of [6243¢ct eAlihanghl thagbbee disthietk einbedimentsbb®tHei Igbient teachings

have SREPEh SO RpREh O BLEnE ARIAPIEOIR] MPHA T gerat B the iavention as
applidd! WE LHE eabb@e—ﬁfé@l%&éri‘ln tefn@l)hﬂnén%\” ] skﬂ]pﬁldu B el[aad@ﬁfc%ﬂl that various

vi ew ng condi tions. thod of providing visi
omigsivmsapybstmipns, Sandg;hanges in the form of the detail of the dev1ces systems

and/or methods illustrated may be made by those skilled in the art without departing from
the scope of the present teachings. Consequently, the scope of the invention should not be

limited to the foregoing description but should be defined by the appended claims.
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inmplanting a first therapeutic inlay in a patient's
eye at a selected level, the first inlay having a
woOhersapys1t egi on configured to provide therapy POT/US2006/014027
| east one vision deficiency; andinplanting a first
WHAqqthIAME]gqgure at the selected I evel such that the
sel ected level can be identified at a later tine by
actessi Ag intpldngside oaulgralevice nomprising: f| rst | ocat or

structure, at aJoctlon of the pati eye id
of t he ?HE‘F%B%P“Fe‘Q ayreonfigured g br‘i’e’tﬂﬁg 6“? AR AICHRC 3 region of 2
| PARE SOPRLLSUYh MRS Byl 3 € DOCHL Bl ey

antbrrag heasti ang vidien ﬂeﬁcx&ncy,mﬂapeutl c inlay. 13. The
method of Claim12, further c I Sin npl.anting. a

second fhPIStPFtErs gnfgured te hen "Bﬁlﬁp@at"”gmé% XF apghéo extend
se g

e e R oo RRARAAN LB TGy BRULP, e dOBA post implant
vi Sioonowsifle tiequpil regod | npl anti ng a second | ocat or

structu he _sel ected | evel uch that the selected
Cevel  cdhe BRDIARGNG PPO device PRI il i hsgein dhco sddpaigyl region

com se's%_%élfecé?%%}bp;{lc&ﬁeat he locator structure at a

ocation of the patient's eye outside of the therapy
redi on. Thd.imphetabid loddaotleGtaiofh ldim i ewleireint the ihiay sprovides
I ocat or structure conprises a retri eval structur e, the
thergpydpiRIesYePRer conpri si ng: engag| ng a instrument with

thg retm,eval laﬁd%ﬁcgé{ﬂﬁ’ dARL SPPINI"Y @h&@f ﬁle 1HLgﬁg%t least

the instrument to the retrieval structure
partithgopaguay fromthe sel ect ed IeveI 15. The rret hod of
her co mnating the fir

Claim1]l, f g”&‘i
| ogat or &? implapable P "eVé"EerB B L ¢ WhaERm £ émstopart of the
locat%ﬁgﬁi?gf : St J[aﬁﬂgi}héarfsgarhﬁ}%ﬁ%oﬁﬁlegseaSt a portion of

cat or 'structure to present enhanced
cont r astThagaphstabkyecutar sisviee aflChdmnt, wheeeih ithelochtor stihvture is

str e.. 16. An inlay for inplantation in a cornea
conpgete t‘bgie“élﬁi’ between a first corneal |ayer and a

segond ?ﬁﬁ @ﬁ? bRYEbeuld Gy e@ alﬁﬂvé r{ghd&elﬁ YRL llocator structure

regi on, ay conprising: a mask avil ng
furt}&ubemppmm goletigyal badchaustiatiat alfblsceapphmhﬂdﬂleaetneval structure
mask body conpri si ng

mdua?? et e tbave BAm 6 Pecebresim eidhadiacent t he

R L e
locatoodipuctorefis gpuovedked with an observable tint to provide increased optical contrast
with adjacent eye tissue.

9. The implaﬁtable ocular device of Claim 8, wherein the tint of the locator
structure provides increased contrast with adjacent eye tissue under incident electro-
magnetic radiation of selected wavelengths outside the visible light range.

10.  The implantable ocular device of Claim 1, wherein, in an implanted
condition, the locator structure is substantially invisible under normal viewing conditions.

11. A method of providing vision therapy comprising;

implanting a first therapeutic inlay in a patient’s eye at a selected level, the

first inlay having a therapy region configured to provide therapy for at least one

vision deficiency; and
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such that at |east the transm ssive central portion

can be |located in the pupil region of the cornea when
woOheosiinday i s applied; anda depth nmarker confi garas2a06/014027

be positioned between the first and second corneal

| ayers gﬂﬁlﬁﬁtﬂf‘g t hﬁrsp q&éalt(ﬁre |ARe d hee ds%fgc{édnﬁbgle E)%ngthat the

configured to1ndicate t ocation of the nas

17 selddted kewelraabeiiddndified fat £laertini€by wdresstngattlbast d@pttion of the
marker, conprises an el ongate _nenber having a first_ end

| o85Y dAc gﬁj sfenchre 12 & Ipcation of the PRy eY5T odthide AsiRe therapy
boge#iée]?d a second end opposite the first end. 18. The
corneal inlay of Claim17, wherein the first end is

colpl edThe nfetltodeof tasikn b dyrthel @omptigingor neal i nl ay of
Caim17, wherein the depth r};arkgéff rther conprises a

vi si bl 6P At deisheePRupR o siBE St tor gyructpg to locate the
CoEél@&édfe%laﬁdof Claim 19, wherein visible portion
conprises a’ fluorescent dye. 21. The corneal inlay of

A ai m 16maovieg thiefirdthkerdegutib intay.ker i s configured to

indicate the | ocatjion of at. |'east .one of the first and
s egé»n d &8s gisthod, (3%@@; 12, further comprising:

implanting a second therapeutic inlay in the patient’s eye at the selected
level, the second inlay having a therapy region configured to provide therapy for at
least one vision deficiency; and

implanting a second locator structure at the selected level such that the
selected level can be identified at a later time by accessing at least a portion of the
locator structure at a location of the patient’s eye outside of the therapy region.

14.  The method of Claim 11, wherein the first locator structure comprises a
retrieval structure, the method further comprising:

engaging a instrument with the retrieval structure; and

applying a force through the instrument to the retrieval structure to
withdraw the inlay from the selected level.

15.  The method of Claim 11, further comprising

illuminating the first locator structure with electromagnetic radiation of
selected wavelengths to induce at least a portion of the first locator structure to
present enhanced contrast against eye tissue adjacent the first locator structure.

16.  An inlay for implantation in a cornea of a patient between a first corneal
layer and a second corneal layer, the cornea having a pupil region, the inlay comprising:

a mask body having an outer periphery that substantially surrounds a
transmissive central portion, the mask body comprising an anterior surface
configured to reside adjacent the first corneal layer and a posterior surface
configured to reside adjacent the second corneal layer, the mask body configured
such that at least the transmissive central portion can be located in the pupil region

of the cornea when the inlay is applied; and
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a depth marker configured to be positioned between the first and second
corneal layers outside the pupil region, the depth marker configured to indicate the
location of the mask body.

17.  The comeal inlay of Claim 16, wherein the depth marker comprises an
elongate member having a first end located adjacent to the outer periphery of the mask
body and a second end opposite the first end.

18.  The corneal inlay of Claim 17, wherein the first end is coupled with the
mask body.

19.  The corneal inlay of Claim 17, wherein the depth marker further comprises
a visible portion adjacent the second end.

20.  The corneal inlay of Claim 19, wherein visible portion comprises a
fluorescent dye.

21.  The corneal inlay of Claim 16, wherein the depth marker is configured to

indicate the location of at least one of the first and second corneal layers.
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