CORNEAL NMASK FORMED OF DEGRADATI ON RESI STANT POLYMER
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[0005] Several factors make a successful device of this type elusive. In

particular, the device needs to improve the depth of field of a patient’s vision and, because
it is surgically implanted, the device has to have a very long life-span. No known device
has been proposed that has an adequate life-span.

[0006] Because corneal implants are exposed to a great deal of sunlight during

their lifetime, resistance to degradation of the polymer due to UV exposure is important.
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[0010] In accordance with one embodiment, there is provided a mask

configured to be implanted in a cornea of a patient. The mask comprises a body formed
from, including, or coated with a material comprising a halogenated polymeric material,

preferably a fluorinated or highly fluorinated polymeric material, the body having a light
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adjacent a first intracorneal layer, the posterior surface configured to reside adjacent a
second intracorneal layer, wherein the polymeric material includes one or more
polyanionic compounds and/or wound healing modulator compounds, preferably loaded

into the polymeric material.
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one or more of the following features: a mask which does not substantially alter the

curvature of a cornea following application of the mask to a cornea; an annular body that
has a substantially constant thickness between the anterior and posterior surfaces,

preferably of about 20 microns or less.
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chondronectin, vitronectin, poly L-lysine salts, and anionic, preferably sulfated,
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dermatan sul fate proteoglycan, and dextran sulfate.
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he&ggdndg Ee@{ﬁ 61 iRk Ap&thge. | ke aperture centered within
0035] Figure 14 is a frontal plan view of

lanke[nﬁm rreﬁtgumé 8ds ma%«tmt@h plan yigve af ar spbeREpad opiariRgikewith an
i ke erture spaced below the true center of the
Ocﬁaa?‘QE‘S%F E ¢WRG s 5 frontal plan view of an

enb nt (P"E%ﬁ‘e o5k Mbhthl Flas Gikay Of shapmddpiaholfa hadkewith an
aper ure 7] Figure 16 is a frontal plan view of

o@ﬂl-slﬁi]bd@lrﬁnhthkﬁapam.sk with a kidney-shaped oval

h I k ' .
oSS b9 5 RO Nal Y S BBt vio o
p([olg{ggf%Lal %g (ﬁplﬁﬁolbﬁkélaﬁérgﬁe vi ew of anot her enbodi nent

a nmas avil ng
[0032] Flgure 11 is a frontal plan view of an embodiment of a mask with a

star-shaped pinhole like aperture.

[0033] Figure 12 is a frontal plan view of an embodiment of a mask with a
teardrop-shaped pinhole like aperture spaced above the true center of the mask.

[0034] Figure 13 is a frontal plan view of an embodiment of a mask with a
teardrop-shaped pinhole like aperture centered within the mask.

[0035] Figure 14 is a frontal plan view of an embodiment of a mask with a
teardrop-shaped pinhole like aperture spaced below the true center of the mask.

[0036] Figure 15 is a frontal plan view of an embodiment of a mask with a
square-shaped pinhole like aperture.

[0037] Figure 16 is a frontal plan view of an embodiment of a mask with a

kidney-shaped oval pinhole like aperture.



varyi ng thickness. [0040] Figure 19 is a side view of
an enbodi nent of a nmask with a gel to provide opacity

woaodchie3d7ens. [0041] Figure 20 is frontal planrPeras2mb/o13944
an enbodi nent of a mask with a weave of polyneric

fibers. [0042] Figure 2 1is si d iew of th sk .
of ROGF o Fosirp 0G4S sifestiey ol antodtinghh S o jad TRl varving
thi f an enbodi ment of a nmask havi ng regions of varying
‘Cg%‘g%rty. [0044] Figure 23 is a side view of the mask ,
of Fjogy] e 22gukOBME] a Kidpuview2df msotherf erobadinep efha vhasly having
of an enbodi ment of a mask that includes a centrally
vatymgdhiengsbnhol e |i ke aperture and radially extending

slo nat.i ng ent er. .t ri .

el R (ol 1R, PRE SR o o R SR Bl D o el o
pr&/EdeFd;ﬁulﬁ}eto&ﬁeleﬁm@.OM] Figure 26 is a frontal plan view

0

an enbodi nrent of a nask that include centr.al .
pi ni4d] | i Keigarse?@ i EontgliplurgwOHYr smgpﬁ‘%qnf ©f agpask with a

hol es radi al %% spaced fromthe pinhole |like aperture
wegKolRoYReIS AR ng radial Iy spaced fromthe holes and

ext eaii2Ng tRighRe RS hisiiRaidw of theheaskes RigufdPA8] Fi gure
27 i's a side view of the mask of Figure 26. [0049] .
Fi gyo43p8 i Bigaref 22ist alfroptahnlapi dow oif aarerebpsamenheitd Beskhaving
mask that inclydes a central pinhole Iike aperture, a

reﬂﬂ‘%@‘lfﬁ’amol?aﬁg?"udes a plurality of holes radially

Spag@h4] r OntichiR AP hlsiHeSiievABEIR nidBiodFiduper2.i ncl udes
rectangul ar Slots spaced radially fromthe holes.

[ 0030045Fi guFiguR924 3s a &outel plaswiew afhen ﬁ.ﬁ@Rdi@’fenFioé §r mask that
inéﬁ%gﬂogpgl%rlallghcgcg{qﬁdggh@a ike ifahgt%gégg lzgaacﬁ%lﬁ g%?lg%?grglots emanating
ﬁog%mcugﬁtf& H‘tﬁe%@ﬁﬁﬁé& §fthe nldskst set of slots radially

aced fromthe aperture, and a region that includes a

secqoo4aiet Bigusd 21 s assideevia of theonasheof FegurpRéry of the

mask and radially spaced fromthe first set .of slots

[ 0039948 guFisue 56 482 Eopial Pl gy o siibRafienticl i fpask that
i 00, b; B¢ absrndtef dutdtiadedd 2 piAity 6f hélss radially spaced
mérgr%%sd% %e%%}r?ﬁ%%ggggﬁbt ha?’ iuncl udees }zd]gen?ifgl pi nhol e

froth kie phtiolaitike apettae phd rshots teyteoflingokdislly spacer| fyors fhe bgles and

fromthe aperture.. ] 005 Figure 33 is a side view of
extendingde theipe ﬁli)’roécﬂgﬁ?’?’a’[ﬁ%OSS] Figure 34 is an

enbogpsBnt  @fg e MRk Gliel W OGEK WIFi g@ER6CI T Cul ar

[0049] Figure 28 is a frontal plan view of an embodiment of a mask that
includes a central pinhole like aperture, a region that includes a plurality of holes radially
spaced from the aperture, and a region that includes rectangular slots spaced radially from
the holes.

[0050] Figure 29 is a side view of the mask of Figure 28.

[0051] Figure 30 is a frontal plan view of an embodiment of a mask that
includes a non-circular pinhole like aperture, a first set of slots radially spaced from the
aperture, and a region that includes a second set of slots extending to the periphery of the
mask and radially spaced from the first set of slots.

[0052] Figure 31 is a side view of the mask of Figure 30.



mask portions. [0056] Figure 35 is an enbodi nent of a
mask i ncluding two hal f-noon shaped portions. [0057]

woi2oner1@336 i s an enbodi nent of a mask that i ncPQUAS2@6/013944
hal f - nbon shaped region and a centrally | ocat ed

ghr%ghl ! Eﬁg%g% f? (ﬁ({ﬂ%’gvﬁ%‘? ?rhé(}ﬁms?t %f ﬁam?(sk that
mciwﬂf%g | DL, ;}ﬁﬁh&@ﬁﬁcla %Pln‘?dr@ afll ra“;%ﬂdh%/ SapteMdfa@y spaced from the

a&iveryPcontro ['ight transm ssion through the
apérag® in a low light environment. [0059] Figure 38 is a

view of the mask of Figure 3 br.Lght #’eght
enw[QQﬁ‘ﬂTentFlgPl@é‘éOfaﬁdﬁlYFeéV@ thlaﬁ Eﬁ’%afﬁ nt of a
mas lfO(}nggi ; tﬁgbﬁé%ﬁsaaﬁ%%gb%?ﬂ'ﬁ_ et Q)‘quﬂas@r{hﬁﬂﬁclﬁ@&%%rseml circular

regi-o mask igure 40 is another
ma@,ﬁr‘ggﬂioﬂgnt of a mask that includes connectors for
Securi r&g the mask within the eyfe [ 0062 haped
a plleds6li ewFigrrea? is ab SELALAIENGP aam%ﬂ%wc Hh% WPG@ImeOnS ape
é iraled fibrous strand. [0063] Figure 42 is a plan
OtHo®% of the nmask of Figure 4 1 being renoved fromthe

eye.[04964] Fi FFU&UB@ i$3mi smBodigent bew nibslariatt hecludes a half-moon
enbodl ment of a mask configured to increase depth of

shzﬁp@dusglorp @mB@FermiaQMﬂ@Ca@mm@lﬁhk%?ﬂ%Wﬁed view of a

por g@]secfﬁgﬁ\é % g enlfl%%agdlﬁ%r E{ngz?%ﬁx}lexg'r A erﬂﬂ fn%nt of a

ma%ko Rcht t Hﬁ%hﬁ%@tﬁb&ﬁcﬂﬁt@n eirdbduré 4 addpBab Abr Fsega¢t1ee1y4 Bontml]mg light
cross-sectional view simlar to Figure 44A of another
trapsoiioneimouglt the npaskkn 2 [0S eRVEERBERAC | s a

T OSHSEE! BRFke ASH ROTRE B, P FEO oSt v

enbBOkAsgNt ati on of one arrangenent of holes of a
plurality of holes that maybe forned on the nas

k  of
Fi gupeets. F@7®}9 i guenab eptsofp @p%ﬂya’gmcludes a barcode formed
gres nt at.i on %8 angt her arrangenent of holes of a
“&S parylanregipn REEMBKat may be formed on the mask of
Fi g%ﬁ6ﬂ3 b%?elho ki ahétRerd&fbdEmentd6 AP MagRlthat includes connectors
representation of another arrangenent of holes of a

fopbacnshg the mdskhvalles thereye. may be forned on the mask of
i gu[r()862]3' Figure 41 is a plan view of an embodiment of a mask made of a
spiraled fibrous strand.

[0063] Figure 42 is a plan view of the mask of Figure 41 being removed from
the eye.

[0064] Figure 43 is a top view of another embodiment of a mask configured to
increase depth of focus.

[0065] Figure 43A is an enlarged view of a portion of the view of Figure 43.

[0066] Figure 44A is a cross-sectional view of the mask of Figure 43A taken
along the section plane 44--44.

[0067] Figure 44B is a cross-sectional view similar to Figure 44A of another
embodiment of a mask.

[0068] Figure 44C is a cross-sectional view similar to Figure 44A of another

embodiment of a mask.



[0072] Figure 46A is an enlarged view simlar to that

of Figure 43A showing a variation of a mask having
waameundd7or m si ze. [0073] Figure 46B is an enl aCOa82006/013944

view simlar to that of Figure 43A showing a variation

of a h

{007 TR e 8200 ikl Fpk AERRAH bEHe s iBement ofholes of
a@luralityes holleaﬂianglag bb @d)rﬁ]eﬂebgl themasidogFipeartei4aher al

regi on. LOO?S] Figure 48 is a flow chart illustrating

one MY78bd dfiguei ‘gﬁﬂ ity 2agrAplERalicpTeseiHatipn ef énotbwealé@r@ement of

P SO O M SRR o
h 1 . alf @pr a 0 emen
”‘887?‘”“ H obred Sors0C ohom s lrr‘.‘?é’k*&?.tﬁfa?ﬁ?%h?ﬁ%ﬁ?g Lot

h@ﬂ@g ef a blel@a mé pEhales ﬁhnts@ay belfosmeeé an Hleamaﬂcp?ftﬂm@!rp 4 sheet

of ahiPh 007 1A-51C .
oi m 19P2 o migld G el gl in SR il PR ks A ghovine o
vﬁmmﬁlﬁ@mﬁaﬁgn@ﬁmlfaﬁﬁ@ﬁa [0079] Figure 52 is a
cross-sectional view of an eye illustrating a

trealt8l ofFiguis#6Bdnean ahlergei rv1eav Sltrabr iesthepefifdgure d3 A showing a
I.agcerpgn ing ant and a I cat.i o ; rked for

%r‘ COTRAME hFWé‘garP;S’PéWé 6‘6‘§ rig e 52A is a

part '[(ﬂi74ﬁ| angigh@W79% att(;}?w@%(f%f ‘éﬁotﬁblgéiﬁl?od%%ew ra%zﬁk@ﬁvmg a hole
i npl ant has been applied to a corneal

rqg@i andmwmenahrelgwpect to a ring. [0081] Fl gur e 53 is

a cr ec onal vi ew_of eye ilJustrati a, .. .

tr eaﬂf@ﬁf &urﬁaﬁ EBrit ﬂﬁﬂe‘?&i@ﬁﬂ S%E’lge‘fnel ’%‘e@gga‘hf &lispigg a mask
Wﬁ’ﬂhaaﬁ:leax?srbﬂtﬁ@«l:}%rﬂasm ébs'e%ﬂ&ﬁ Qf‘ari éla@ﬁlléglcfeitﬁfe of the eye.

pl acenent of ‘the inplant. [0082] Figure 53A
parti I(H176])I arF1gunev490ﬁ atflosv elgeet ﬂlﬁlst’fatglgrweﬁﬁethbrboéscmeeamg a patient
| ant een positioned in a pocket and positioned
f%n?%u$ ﬁé’&?s to a ring. [0083] Figure 54 is a flow
char yog77] uaﬁgﬁk@%@”% Hr%iﬁhﬁzgf ® %%F de5Qed herein,
conposition conprising a Tuort nat ed pol ymer

irma:ﬂiechlmnegih@nfepﬂhﬁlumns}mgmﬁa cometaal | ed Description of

the Preferred Enbodinmen 084] Thi s application . )
dir eé({ﬂgél t o HEEKRS Fér> 1%@2@\% Agnetfe siBPIhiDthos scrifped herein,

1&%W&n9£th% Wr&gﬂlé LFhe‘Bra{ﬁ%tolPQQﬁrr@Qd appar at uses for

I'ng such masks generally enpl oy pin-hole
Vi si (0076pr r etipirers2and dnasgeedtivhnal @ity dfraansp @]ﬂlistratlng a treatment of
structures |ne€oms enbodi ments. The masks_ nay

a psfientewhersin Adlapyis orengdyo RlRasesn dRplanhanthyg lpeas@p. igrinarked for
pﬁc&nmﬂQ§ﬂﬁnni ant |n"the cornea (sonetines referred
to as a "corneal inlay"). The nasks can al so be
enbo@l8d] i n Kipure @HA ived pavitinhplag nses ofiick exRpdfl Biguitens2 wherein an
ot her. regi ons_of the eye,
implant has béen applied to a corneal flap and positioned with respect to a ring.
[0081] Figure 53 is a cross-sectional view of an eye illustrating a treatment of
a patient wherein a pocket is created to place an implant and a location is marked for
placement of the implant.
[0082] Figure 53A is a partial plan view of the eye of Figure 53 wherein an
implant has been positioned in a pocket and positioned with respect to a ring.
[0083] Figure 54 is a flow chart illustrating one method for making a mask
from a composition comprising a highly fluorinated polymer and an opacification agent.

Detailed Description of the Preferred Embodiment
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e.g., as or in conbination with contact |enses or

i ntraocul ar | enses. In sone applications, discussed
woéuodchies37bel ow, the masks are formed of a stabPeT/US2006/013944

material, e.g., one that can beinplanted permanently.

. OVERVI EW OF PIN-HOLE VI S| RECTI.ON [ 008

di sH0984kq vy epplisaion {slpé]iecﬁ:ggo grggk% o ImpLoving ﬁJFedgﬁ%lyOf focus

DS eyt id HnaRfngAsubh Wik ey The mask
Off}-{éegf’i (gif:j%é@éég%(g%fﬁdgsggg%%rg&isﬁog p,raobnlgg’rlrlw of the émas ’
geldIBeng)l6y hindiol€ vistonrdoyrectimars! liawe obrigient fanypert sudterss in some

wherein the ability to focys heconmes linited to,. .
embg@g@q@at"glqlaﬁﬂcé mas; lgqﬁqggle_gl_t% q $YOIP ARy MPRes and in any location,

preshbyopi a. | ¢ it ds REreRel BRhs 4 uBhéDP 1Y)t Mle masks
e'géfg agﬁ%Bkg‘\cA}ngﬁlﬁgé@regﬁstOﬁﬁ a1 pi nhgl e apesr; ure mti g}fat) es
cart 8180 PE eRibedied El@_@ﬁﬁdmlﬁhgdjwﬁhletslma\mi apipdiet dmathepyagiong of the eye,
Figure 2 is a_ side view of the %rg 1q. 1The eye 10e lications
.5, i log e gorabiaalionewith SonfAe 1gpses AT HAGREH & CPiEfs ™ 30me apP ’
. ROSL eri ar g A& fSO8N08 rledertad, @ f bfidthat can be
di et fuﬁg‘eé:bg‘r?e(‘ﬂ?heg?’a?ﬁz“gég%mlo. The i ntraocul a% | ens
impHAnted parmsaeaniyl focusing el enent of the eye 10. The eye
0 also includes a retina 16, which |ines the interior
( W O P Y _!_‘OA _:H 9 =\ - LY = et| n.a 16
i ncl thg rd?s%ﬁ%%&) rab&%, ISasiomh £ !Tla@raebiﬂ{dlém érhite may be used to
reséons ble Tor the sensé of vision. The retina 16
impREe llﬂlﬂkeaem%h bt ﬂi&bs/oﬁiehmmm vE. r@gdisgusswme,ayegbb{épla is a problem
macul a, ere signals are received an ransm tted.t
of rchynis, 3P T SO ORHE 1B 0LER MUTIES PR ORTER sl o focus
18.  The. | JeNC; 126 RRhdMatdMEW presbyopia interferes
beg%r};%sl gﬁ%&ﬁ!};ﬁﬁz}%ﬁua@%%@}%ei Vilzl y 20, known as tt%je f(})lv%a..
wiis thdinsetsisfatction ¢foheeykedrdi How amesk meihtd pinhale hertirg gridgates the
8, the fovea 20 is slightly offset fromthe axis of
preflgmet ry of the eye 10. [0087] The eye 10 al so

i ncl a i f b hieUgnk asistheideViéw of the
22. [#ﬁgai ri glgglge ?r?]g u%g@@?ﬁ%& he%rr’uscl e for cont rolling
eyaNd. TagWy@ld nglideea somea 02 amhanpendagadens i posterior e the comea

17 e i B gt S bE oAb APl g 14
RGNS o PaCe kg ftcsh g 16, phih e
thbSnidiisc oS R tehiusiries of ehowyd TD8Bhe Tetinaelfeinthides shedeeseptor cells
ko e e i B e 2P Py B s
TRV TR IR ARGl a0 oHSlhes syeviatid o

vikhe ceaEReA tHobrain il éhel opticasoue! 18: Therrstinai] 6 dso inghslepp point with
muscl e control, |i

C ,. light rays 32 entering the eye, 10 and .
paptioinig i OGN FPAVE 28 Fhe AnEPSBRT] &t e etail in
Htedldh | | 8 Bikis ToY £ th
cciiieqtsh LERERRLES 48 P8 Dot Wiyl i 6 B Yty of e
eyefL0. Figure 3 illustrates that in a presbyotic

[0087] The eye 10 also includes a ring of pigmented tissue known as the iris
79 The iris 22 includes smooth muscle for controlling and regulating the size of an
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.
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patient, the light rays 32 often converge at a point

behind the retina 16. As a result, the patient
wexpwsriigaices bl urred vision. [0090] Turni ng NORCTAS2006/013944

Figure 4, there is shown the Iight transm ssion

t hr ough the eye 1 0. which a

appk® Th@etﬁ@kl%ﬁ?sﬁdgs %%ﬁy‘? Sﬁ{negle S#uﬁ ﬁigdcl%r bl jo rotate

Hewgver . as dlscussed below, it wll

ﬂmﬁgnaaggﬁg#%%aé?ﬁat the mask 34 can be, in various

nodesosof apfibinedt slows |thmlt1an$mx$smn Qﬂwbghtoﬂme\ghlﬂle( gxe 10 of a

shown), used as a, contact |ens, H%aced oigr h ﬁ F ens 14,
pregbyoticrrabieRorRitedd cither eAbeRRob LG COTEh 4~ P4 T TRERAIRY
or L({s of %&écgg Eorﬁroqug%t ?%Jg gb%@%rﬁﬁéttﬁge}éé‘ﬂg aﬁ‘ﬁt;ﬁgmh?ﬂﬁ&ugh(}he cornea
121 dnﬂbtﬁé ﬁxﬁfa@dul@fﬂmdllﬁ&m refidvted mgshnch raysy g@t theahg}pg(ggs 32 do not

t hrough the nmask 34, the corn

conmﬁgq;@tgegsmgle efogl @@mé op 6]@5%@’(1'516 eigt Elie ﬁ eﬂl}lg{ait?? Hitem aﬁ{gsbyotlc

Bfa $5NQse result, th
e 4 15 S 0 Y SR e i S0l s,
aﬂérﬁ%&dﬁﬁﬁa@lc&ejlmdmlms desirabl e to position the mask

34 on the eye 10 so that the |ight

t hr dOQR0It he n@mw tohieregh tagre Pl gty b peospn through
Tur I i

th ey 108 K & s 34T Beerd %@ﬁlégr TLERAK 58 %*F??’%%éﬂ@“&d in the

coftle 14 1ﬁqlﬂ,§lﬁred esvedveR ek @vsmﬁe«tbelow itl willdbesadessésdstbatethe mask

materials that can be used to nake the nmask y
34afanbheinvaripa medestHapplifatign sEpakes RdheroiBe gMaS R@OW& used as

a qoggchlﬁztngglag% Kt Oé%o%e%rﬁb nrﬁ:()*ﬂ&%t&gﬁlsthé thtARBYhAfens 14 gncludlng

F7oun e openi ng or aperture
thé PREn®R toridiray 1ene vk ﬁﬁhﬂnplalntwaéﬁsd arothéreviseasdsitidpped Pher in the eye

pi nhol e aperture 38 is generally | ocated afou
105 el thetustrotedammbadiments i KE eFei i Pefie LEPp‘tgﬁ g mask 34, the
4. I
co&eélfslgr glbcf @1@ lesns (‘t% vergg gt zg élgglg f@ca??@:?ﬁ b Iﬂlteglﬁté%a 16e erlr’]he light rays

37 @ROWLEM ddl@bnversé hicilib ainghppoihticieretiiadié ae bldmked by the mask 34.
aperture 38 may, in some patients, g%fduc cal#i light
As Hisbussed belowy itwhdesirablgdo m’aflfl%tthep‘@? (e thafdhe ligh
arou d the ordlngly, It
Iaﬁgggﬁg BFgﬁglmgghﬁggﬁg e a %g@?ﬁﬁ?ﬁggS in a shape
t hat [odo 1 nl %ﬁﬁng hHeRUu6 Figuro, therpisahewy oak iembodinemt bfithe mask

SO- called "hal o effect."Il. MASKS EMPLOYI NG PI .N- ﬁ%
3CORREETFON] Gadtionsiqf thesmaskadd iarg dicpsied hereieity Retion I
enbodi t f.
SRR OT TROPETR Sab B8R ARE MeGddheyd il A1) 6F in8 variation

tHeRBN QSR8 Wetdinal @I AT sésh, ahe nsiski Idaprefaatilpenctadds an annular
34, except as descri bed dlfferently below

regisic dlirsvodisgd m@hqiwp@n@g or MFEE 3% tqnﬁw @fal}r@@y Tocated on

théetgquogf ,ﬁ_'e %@o }'t‘gl% ga?;gse g%l?/ér%l }ﬂl etléram Saggu&leg QdhtrA] axis 39,
refbridUs 38 ki 8 tqawc)gﬂéhl aRigloffde: raadkcamatme pitliale hpﬂrm;re 3Rupteferably is

as i s discussed pat ent agsllcatlon nunbe

1n]_t11b et cifdld. el hp@bq:qn regort gt FEH! er?@e{tprte} sich as the aperture

38 may,L éleolml\eleAa 1e\14¥s prolduce a gr\,called “halo effect” where the patient perceives a

shimmering image around the object being viewed. Accordingly, it may be desirable to
provide an aperture 38 in a shape that diminishes, reduces, or completely eliminates the

so-called “halo effect.”
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(Attorney's Docket No. ACUFQO 024A), which is

i ncorporated herein by reference inits entirety. The
waoasles18833cri bed in connection with Figures 7-22Taa2006013944

used and applied to the eye 10 of a patient in a

Si [ le, Figure 7
IISM@WM%CI udesgan

aperture 38a.forned_in the shape of .a hexagon. FEigure

5" SRS anot HEFCABBCTHERE of "ot CSABOHERS (shantigdat can
in@?o@eotﬂétv%ﬁ‘l P ARNIRHh pReshPSpis NERE nAbK LA BB AR Ronnection with

Igure 9 shows %

not her eénbodi nent of a mask 34c that
Fiigmel T4 sreasimimetotthe mad8s4,feacep ds idescribed diffepentlyfbelow. Any of the

oval ;. whi | igure 10 shows angt her _enpodi nent of .
ISR PEIOT ik o0 SR P JE: FOF REHdh of e materials
di§ﬁg&gl Wi iﬁ)?'eaﬁcﬁldllgv’?ﬁe m\'%ﬁlg 84 Gnd %ﬂ? BEUR ARARS RCussed below can

enpodi 34e 3

ment of a nas ereln the aperture 8e is
intladered locatthetrabiape afch aastiardissusstdalbSir patenf GPPBEation number

VBN TS SRR Bl iaror
(4t%eﬁ%ﬁg@(ét R, -AFGPOTNAR! ,dwﬁiEﬁ][ig : cgrp%%tﬁ& Ratin ‘?___yll reference in its

ocate ove the true center o e ‘mask 34f. gure
entidetgh s neaskdddsciFekgl inlvahndedsn svithdigurds B@2shapedsed and applied to

aperture 38g that is_substantially centered in the
thewyg 1804 2 Pehgiire UG 0 g Phaltorfrgmle, Figure 7 shows
- o .
oL G B3P seog iR, sl DRONRE i vre of s
héxagomnoFidur®8 showapasther enbatimbet dfhi hesle 34b ehay.includes an aperture

centered or off-center, to provide different effects.
3§k formgd A the shane gpan Otiegon hBieues? St mepthe cwbadkBent of a mask
S5, FEAE o B3t SEARE 3 L oPbl HTRERS IR 10 o
arelest tetibe diddenitiof b nimek 3bé thmoitetelds by apdraire§&d fadmed i the shape of a
patient. Conversely, where the apertyre is | ocated
peipisd oveh eFigpisel loghoer angther gmbpgigient pha mgss A w@lefﬁalgf thgeaperture
SEALEL Ao SOVEHEL AV NG E¥Ehkd.  Thus, the
above-center aperture may permt less light to enter

t he pwe3] [ 0Q9ddresiigur4 illbstaioviarther embodinmmiy tleft have tear-drop
mask 34i that includes an aperture 38i forned in

shopeth apastures- skigareel 2 syt e mesk SAbthet bps %ﬁ%‘é‘ém?eﬂiap%f? _glaFrture 38t
t %ﬁlﬁgcdéltedt zﬁ)%(/e E}%Stﬁ.% (J%l PEYmehaREd 4R gﬁfér]% s:ﬁgirvs alntlaslé"?ahé that has
€ appreciated that- € apertures snown I n kKl gures

a Teat-@rap shap®d speytuexsmpihar i sobstmaizilgicentetedrin dipemisle 84g. Figure 14
O her sha&es and arrangenents_may al so he provi

ded d
st aperh HI el 196 GEaTaROR REPB RIS F 3l Bt ISORIO BB center of
=St YRl A1 S ol GEURIAGL SApERETEn pBilored, e,

cdridred e ssf-oéntéh @o rPreK deralyffaraty efffieitsve dor tdremplenen aperture that is
periphery (near the aperture 38) and the outer

lgsatedl bt thertrgg geater pighmask seneedly wlaliginmase dight to enter the eye
file. i . | i o
SR i e NP P00 50 o e

p@edit. pUehyersdty, gulicge 1R ghaws i3 lomsdd ddle tatrudiesita of the mask, the
concave profile, i.e., that has a gradually increasin
apeivek ey sbe paHakn sovaek by g pyplisk y This, tthe abifeegenter aperture may

permit less light to enter the eye.

[0094] Figure 15 shows an embodiment of a mask 34i that includes an

aperture 38i formed in the shape of a square. Figure 16 shows an embodiment of a mask
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peri phery. O her cross-sectional profiles are also

possi bl e. [0096] The annular region 36 is at | east
woaondei1add7zy and preferably conpl etely opaque. TRET/US2006/013944

opacity of the annular region 36 prevents [ight from

r t t h I

3? eth{l]t%ag Q@Eg s'hgﬁje)d Jf)é‘g% 8@ gtfv(/[]?iﬁéée a?cgﬁlgg{h@ ab%réures shown
1m1ﬁygdm aciei @N:eﬂletdhy aymplarys &F eroaLcmkurafr &lpeﬁtlrewaySther shapes and

[ 0097] For exanp in one enmbodi nent, the materia
afjaegments W@lq@a‘gq@rgmdﬁﬁyndo@e e thii gqe|syop§pgq%present invention.

ﬁla Lerdy Velﬁie ’Eigﬁ?ﬁ %@f Eférgﬁly ? qtcﬁ)gst%ﬂﬁﬁ &Fﬁss %3§1E&§?ed below.

bst anti ear, Iea

H@Wé%r m GBE ERbLLAMAGE e fhﬁ;kﬁ@s@ drthé @RKIPMayOvary between the inner
substantlally or conpletely opaque. In still another
@miwm @earrthe apgirred® anfl thheutgpraipbaryndjeuse 17 skaweaimask 34k that

YLD Y 1chETER Lok € HERA RUSLEN Afknl @ AbEChe inner

re ive énd ransm |ve roper € nas

&ﬂp}ﬁﬂdtontﬁk Quiel pbigitery." BiRGHY E§Sh(ﬁvstepmh$1¢]3141 th§t3298]cohitave profile,
still another alternative, the surface of the mask 34

1. Pfa)?h%ehft’sr egradpally tincraasieg thl@lmeaft drogie plos iitnedl Repighergnto the outer
34 may be

peribstl Ao prob ol B8 ask Mo PRRINE Dot 0 er car bon

to pL 6fe OﬂﬁcérﬁMIatrQe%xBﬁ 33Uk R Q@asP hartiARy B8 Koréfrablyncompletely
anot her alternative articulate may be

omq@ap sUheaoperity ehihe amp@lar regiph g¥6 pfevenie light Kroa beiwg transmitted

GISE R iR 21 Bt EhEra e e ) Pagtfy GRS altuflegion 36

nIa @@%@ﬂléﬁdd\ahtaﬁyoﬂ&v@ﬁn&ffﬁkénha Qwn in Figures 24-33,
ich are discussed in detail below [0099] Turning to

Fi gu[(li‘)92D tHoeregamples oome embeditesy the watesdl vyed tadeaksfmask 34

it e R hagPBbes HREE Al BREaTREERISHH 1 PSP RS gk 34 may be
suRBtiSyRILAC bikdesit@Nnw AR A Wya or begt gigu?eﬁfﬁln%h! REQHNE ke gion 36
aperture 38m The annul ar ‘region rises a

sxphstﬁnaalht 9r ofmpletebr epaqye.r ég&thlhamqthgmmptmé@ awtace af ths mask 34

36m i fab I light .t .

i s G b Riely Shaherkishu RGeS o §iihe) B RE s segaetive and
trmlbs@vé/@ﬁp&ﬁe@@ﬂhs ankk ok hedmaie it Q% naxanRife B3ttNg

the fibers closertogether or farther apart, as

desi (098] Fi Jerssillramothed eherahtyveditist surfage of tlad osk B4 gy be treated

LB B B 0 e B D, o v
d&ﬁbsﬁéﬂ @Y’L’h 'Faftﬁ:u%e bfeﬁtﬁnfuhg Bbid & &H&Hﬁ tb o ABEBp ? t®%he surface of

he nmesh. "Making the fiber strands larger resulfs in
thehmasip 8Ai nhs ahwhergalsamedtiver the partiojlatei gay de2ncgpsatechwithin the

R gH (B > RGENETHDr Qg1 Bri WP 19 FBALAR mask 34 may be

p&%?édt ﬂoeﬁrovfﬁg QrRF hdhi 11 bharABRksAfty! 895QRraBShBRY in Figures
gradual I'y and progressively increase or déecrease, as

2488j whldhaﬁ:cg&mzeseﬂﬁnslhtaﬂrbem enbodi ment where a first

apr 0805 Cemisdo PRRREG B atimart s ngne SBarpmiEer made of a

whien ¥BEENUCE a@Ytheéh 38 polyester fibers. The mesh may be a cross-hatched mesh
of fibers. The mask 34m includes an annular region 36m surrounding an aperture 38m.
The annular region 36m comprises a plurality of generally regularly positioned apertures
36m in the woven fabric allow some light to pass through the mask 34m. The amount of

light transmitted can be varied and controlled by, for example, moving the fibers closer
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with respect to the first area 42, has a greater

opacity, such as 70% hi this enbodinent, a third area
waapoonhsoh is outlying with respect to the seceau/uaz®sa/013944

42, has an opacity of between 85 to 100% The

! aduatfgl% ODaCI t sge«geﬁ t}égse %feﬁ&%nﬁe(?’gdn_%gg\}{tgd %pg%r less light to

agsot'hr(ﬁ?ngﬂrmé §nnuﬂ’e[rq %Qh nemdi Ai@hailtelyd @9y ®&%kneds of fibers can be varied
pignentation to the areas 42, 44 and 46 of the mask

to allow Ihmreemdbshsellghe nﬂnougtném opemn@mof pheomrshn gMalsingr tha fiber strands
of thﬁ é e descrlp above in variabl e degrees may be
15y w ‘ﬁgf g

larggy WEPOE? MY He surface of a mask to
aCh'o[ gF@%i’@tZQ dsh%%céu{ ¥mbb8ihttht dfMa 3Aekh®in that includes an
e mask e fornmed from co-extruded

anhulds rm‘@ﬁie 361‘1 thratt leasi mb~ﬂ¢gmnm gvithi fifféarenitoparigigs. The opacity of the
transm_ssive properties. co- ext ruded rod
angplag regiony pla 1%?1)6‘5{ al g}}i pr%gresglvifj:fyu }Ig:quatsil Of ¢ 1yea§(e %s desired.
FigHe P2a%0%89 ?@ eﬁ%?&%éﬂ?q/h@%r £hRt aled U020ttty ra8 % g@ﬂure 338 has an
ows exanpl es of nasks that have been nodifie
oppcqu/oﬂq:pmgmattﬂ;y 83%d | Ihfthisiendpodivaaitt 3/ secpod axer fdpmdiich is outlying
gure 24 shows k 340 that inclu
Wil e BT 2 P RS BB SPofaY] oD AR TR, AR Gpbodiment,a
thlr8 A& 46 POKEE i ﬁ)&lﬁﬁqg%tﬂ E‘é%ﬂé(ﬁe(@rth& RecorRefédne, BfOart Opacity of
an out er periphery mask 340. Figure 24 shows
bethadn $he t@ﬁ%uf&e@a@a&dmmmtymf éhediyps dbseribied abovsanddgshown in
about a C|rcunferenc f th sk ne apert ur
FigMar e SOHREPABR e By, BT KRG BPCIE G, dogrees of
pl%ﬁﬁ?&&?{o fhlaear Nier 4@% l Q@%f%hesgrasle‘gﬁﬁ)r ¢ BSdtNer dMBRiment, light

passes t roug e mask 340 nearer aperture 380
blb&laﬁlg neadridlhef der typh eieycrﬂa@d dbhee dhaageble efieghmay be selectively
transm ssi on thrgugh the@gask 340. i gorad al. [0103]
AP DE TR T RO sk 34p.

The Eﬁﬁt]l or 4Ry 160 @ﬁg@ﬁinﬁﬂ? rihd rn?asﬁsrﬁa}a‘Bg BrRéd ik t¥-extruded

of ¢ cutouts 49p, a plurality of cutouts
rod$ mhadd bénaieralhaning differdns hg&rirmsmlsisn/@qlrwrmso xihempeextruded rod

the aperture 38p. The cutouts ar at ed bet
mey, dhen be shiead touptgyide chgﬁ t?gﬁdi Plﬂéﬂ ro? ‘%, %]ﬁlf) %S those described

hedensity of the circular cutouts 49p generally
ecreases fromthe near the aperture 38p toward the
peri @hezy 5@gurdhed pésishbes px&ifplendf nlasknthekhB#bees modified to

scal | oped by the. presence of the uts 51, which
prgytd@rr@glioa dikfering @pﬂgl%r l%@aylpwgqrs Qéll i;}{?\xysszb m:ask 340 that

1nf;h1%g f}n%ﬁ)gﬁﬁrgsgé%sé}g%g éﬁﬂﬁh But%rlﬁ; RefHePRfteih 5%d1a1 spokes

owWs anot er enbodi nent siml ar
e)tténdlii@fromfneﬁt tharapertt6 388 To wineuter perqahﬁalsi() @abe imask aéke sFlgure 24

plurality of circular cutquts 49 lurali
s}(g)msdh@tsthg p%/foutﬂﬁlg aéemnga}g oty densely ddﬁ g %gbc%t 8&&01“?? erence of the

mt%yﬁ ﬁc!'fag\%)%ﬁfrg @g@ g z pe plét?)?%ﬁﬁgu oél%cumf%rlegﬁgr oel‘itﬁ% gfask near the

owteel &p‘hery{ $0usAcatrdingly, miobolighteassenthraughathi ngsk 3thatarer aperture
| ncﬁ) udes
380 than near the periphery 50. The change in light transmission through the mask 340 is
gradual.
[0103] Figures 26-27 show another embodiment of a mask 34p. The mask
34p includes an aperture 38p and a plurality of circular cutouts 49p, and a plurality of
cutouts 51p. The circular cutouts 49p are located proximate the aperture 38p. The

cutouts 51p are located between the circular cutouts 49p and the periphery 50p. The
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an annul ar region 36r that is patterned and an

aperture 38r that is non-circular. As shown in Figure
wG@Qpostihas7aperture 38r is in the shape of a staPbUUS206/013944

Surrounding the aperture 38r is a series of cutouts

51r that are nore densely spaced toward t a u
demy, ofibe raler SHouf i B S b m 8 FRE Bl brpore 38

| | t QT ay; it 5@Nak thé aidskt 3ANSHTE&HbA by th
to%@ﬂfﬁ%}%ﬁ g%yﬁg)rpﬁgfsﬁ%%?gw[d%ga] Figufeszgg and Bgﬂi v e
pr&bmw @bt ketousniioditienexteid mvwaed kogythetiesiphem Si0pdtesallgy some
.annul ar _region 36s and an. aperture 38s. The annul ar
lightlgingss @6@%@%’6‘8 %dh%‘ﬂﬁz‘g]ﬁ' ga?ﬁ? outer periphery 50s

of .t[ﬂﬁmgas kF%ﬂfes 3Rt of MEwRESheY EnbiBmekRENARNY ik of Figures 26-

region 36s 1S patterned hi particular, a plurality of
27cwhéersinas noskridaginchbss h platbktyr otbeit@daromsouts Heq and A plurality of

region 36s of the mask _ 34s. It will be.appreciat
cutciih koo bR ARPY S3fl 2, élSB?ﬁéHi% e JEHEREAERRIC $fa.gf the mask
r eri phery 50s of the
34&'2@%@%& &Atg p\i/svl(ﬁﬁ?]é ?ﬁée&llgﬁiﬂ;%eﬁggmgesc” bed above, this
resyb16s]i n Riggresd0aindisndHesmes imerhbrelimpatoiftaymadk I4uéhat includes
QS ERR. 55 16 PSR R OHHECE Bt 5 TS A As shown
in'Ej 3 4 i e hdin tPerture 38
S 85 G DRI TR ot AR ol g s
is BQEidsWTuRBits 54 Ihataremgandonadll ypaced stveqrd dhe apestush®San The mask
in Figure 34, the nask portions 58t, 43t are i Igyged .
34 inchpsey tadd OBiGE PrIRRETYt E@f ﬁ%klspé@]ios?fg tBst,Okag{)a ttional light
def i ne ' ure 38t. [0108] Figure 35
trasnﬁrg\l/\sglog%(t) eggr%l%éﬁﬁggg]?ézgg{)}'v\her ein a mask 34u incl udes
t WO (086 POFiduesss3b8md 3Buhowamivtivesdmipalimentnob8umag3d4s that
is in the shape of a half-nobon and is configured to he
inplugesatn aenubar fegioR 308 AN ANSIRHVE ty THAEHE Teggn 30s 15 located
SRS S0P PR BT e S TB0 i rsion
36454 phifern@l. R gurti@ildran phiraiiglof cirthler opeskngs G6t idistrbBied over the
43u in conmbination with the eyelid (shown _as. das

_ : neg .
annples regign 3s qfitbe mask 3 Iowal beapriedigash diah Hiealepsihney the openings
f.fect 10 Ej . lele ! ith
Ghls i Mifiape PRGSO LRI RN AL TR (IERlastBaS Asw
tht keaspiepaesefibed fahvk; thixavsulidsn digsaluskiadrease intheopkeitaiof the mask
bel ow, the mask 34v nay be inplanted or inserted into
345 fraseperpie BBoie RIFIPRGE S8Sr nea 12 where, as descri bed

T ey

sHRRoOhAENS 5 @APIneddel f fiestandskwmyisoros Stcamdta sdcbhdgnask @ortion 43t.
l'ight transm ssivity through a mask. For exanpl.e

mpl.e, the
Thaskskrgrtioes 43 dBt ie|geaerally sk;sharedsh dhshonopngijgirey, the mask

T b
pelbeante TererP Rl el sHOL NAPRR mAlk B S8R 55, 4t define o
pi%ﬁbl%roiraﬁerﬂ,ﬁ\ébgtan be introduced into the interior of

t :

he mas ) ) )
[0108] Figure 35 shows another embodiment wherein a mask 34u includes

two mask portions 58u, 43u. Each mask portion 58u, 43u is in the shape of a half-moon
and is configured to be implanted or inserted in such a way that the two halves define a
central gap or opening 45u, which permits light to pass therethrough. Although opening
45u is not a circular pinhole, the mask portions 58u, 43u in combination with the eyelid

(shown as dashed line 47) of the patient provide a comparable pinhole effect.
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The gel within the mask may include particul ate 53
suspended within the gel. Exanples of suitable

weoandeiiasd7at e are gold, titanium and carbon PCT/US2006/013944
particul ate, which, as discussed above, may

2L ¢ SR B SERRGFH g e G R] AGE Rl A RSt an

erras

apRHReOTRAiNdThe D W¥hh dSﬂBd Balt-gloonVWrer Escis@dl ininSord slethil below,
the material is suitable for holding a gel. Exanples

themaskiBtalilay bedmplentedor insertedhintoa ke portins af e eqraca 12 where, as
oo LR M8 S IS 28 e e pinot

offRHrse, as indicated above, for non gel -filled
materials, a preferred materi al be a fibrous )
mat ef0ildfd], s @herasmbodimentsnemploti. dlf oenp wapheofnegritrolling the light

o N T
inBgieaf0r ThO3Ll 4@ bB& ﬁ}%@@l oy %bbl’agreﬁ' 825@er aditadle matenal that is

application, “insertion, i npl antation of the mask 34
bibednopativee with ot masicempfanaleemd caRRble datswluged mﬁo tlmm@n@t plcthe mask.

or qther. nd _heal n d L a ft
Tlpq@ei rVYﬁB’ﬁ the; a?lﬁlﬁ‘?}ﬁzlﬂ i ‘?‘i%? agguﬁer{gg ﬁ h? gél. Examples
of SRtaB)E arﬁ@n"i’ilaﬂengre ofo1d, h@tahl'ﬂlﬁi Shn@Ncarldie partisHlaiR4 Widh, AsSdiscussed

e coated with other desired d drugs or anti bi otics. For
a@xxa,rrphyealtamatlvslyld:wu]mo$1’redtondh©$leﬁlce pﬁthedmb& ts can

bui 1 h di k. 34 |
or ovitaaE) v fipeamatrian b i TRl ey de Wit biREPRGLGHE polymeric
m-g{éﬁaldr V\ﬂle?@%(tggﬁ 1§9§Heqle%a‘&eﬁﬁ RULftAE fof hdibBg"PsY. Fxamples of

, In an alternative enbodi nent, incorporated rnto
mhhbbpnﬁyﬁﬂsmmWMamamk$41ﬁdudhﬂmqnahmﬁdpbbmﬁﬂwﬂu@ﬁm@ﬁhﬂeOrOﬂwr

] 34 is forned Fi gyres,.37 d 38 'II t t
S%ﬁéﬁ APDBRTTS D ahBoIC ‘P\%&% a%ﬁm‘&ﬂipr(?ﬁ%@f%? IBT X f-‘?yl%ove for
Qefﬁle‘d‘%ﬁat als %:gﬂ%féneea mAEGa1 SR be PEbLJUS %a@éﬁaal such as a Dacron

uctures t ve been adapted to selectively
n&ﬂansn1t or block light entering the eye of the
patient.  The particles may be of a very

Pt 2Lt TR a1 BU et Yo b SERIGF iy gedicinal fuid or
m@%lai Gt 998n adi¥SofiABE bsr GRuAd BealtRPROMAG0r hak Q@n g€ lselectively

otherw se inserted into theinterior of the mask
nﬁémmiaﬂmgqmﬁcakhy1mﬁnwm pnnﬁp@nmbenaiﬂandm§834FMQtheeyeofﬂm
nanites 68 n be pre ogr

dt
pyient. erReqlﬁaSFl R #H th e AtheT gty géheg O?Odﬁgtcghﬂ% gpplication,
infs E&Hﬁeoﬁgnp%hﬁa@orhbﬂ)gldels g’fl‘stterea{h\ﬂ/({rq Ned ﬁe'ﬁﬁné‘ an 'tﬁeefncﬁﬁ)n The

‘and sition thenmselves to su stantla 'y and
nﬁelt 84 trhasedlyo bk eokted ovith othert dusirkd ghtgsfaromtibioties.i Fgr anple it is

ye. However ] ow | enV|ronne
ko figh F%OIF%?TOLE%’SF {,\? Ef whpRhe B eéf%co (ﬁaﬁh ﬂmﬂi 34 may
Si I
oA, LD 0, AL 005 3
syrfikd off tidamaskd® br és anmltamaiitesmbodmenty stcatporated into the polymeric

structures romn .n | aboratori e nagnites nay be
mafegial SYck e lﬁ? '@5 eﬁ@@%&ﬁl g”?ﬁ di f f erent

st nwlilii] Figures 37 and 38 illustrate one embodiment where a mask 34w
comprises a plurality of nanites 68. “Nanites” are small particulate structures that have
been adapted to selectively transmit or block light entering the eye of the patient. The
particles may be of a very small size typical of the particles used in nanotechnology

applications. The nanites 68 are suspended in the gel or otherwise inserted into the
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such as light. In accordance with one aspect of the
present invention, the nanites can be inparted wth

wenevegy3dihere, in response to a |low |ight and RCGhS2006/013944
light environnments, they rotate in the manner

eSSt s STl oo 5 L v s cane
pré;ﬁlg%ﬂm?nﬁj ddq8 r&?@n@ﬁﬁﬁﬁfb&ﬁﬂlﬁﬁ‘ esfitdhedts. al -

pri cat ysics Today, February 1990, pp.
24- 30114)d | Thés, ak ghead in FigunodT cota wigh dighh prsdfonment, the nanites

" S
68%ez?q<tnssﬁu§£fhr%ﬁ§ﬂ% feprbsfoutith SRpo e S ok iR gE e tight
fl’(gl?r eHn dé&@' HoSRULY & ¥iow B t‘%ﬁh?&lrﬁé}ﬁ W€ i de8Faté for more

particled for optical applications is
h@t &Célﬁéﬁﬂe epe, @beumsenamiespdrﬂ tyf oameg vebdbihsnyisd pcmtmrm to allow
Based on Two- Di nensi onal tificial D electrics,
meystlightto eafer dheseyeayihap M 518U¥YE ol .. 20, No. 2, pp.

121- i rate r r r ﬂ;klt i
ervi LRy ) b SRERLOL ot Sler 0 el fown i
lauresaed. Thy aadites ﬁnarpal)e beatédisuchahatntbely freadedptive b fiftbeent stimuli
ot her properties ure 39 sho one enbodi.nent of .
sus 6 igltx Inscorime LS 0B BaEccaldbe PG IBYHRIP e pas can be
t
AT 0 0 TRSEALN 8 8 Y s o
ro¥iy . th& Bfangesalepdribed aBO\dEI e&ﬂ@ﬁﬁdﬂy shovor e R:lgura i3B. beI ow
in connection with Figure 49, the mask % di
pr ovi0ddel as Nenessateadqviges fad shaema 286 theie %Cf‘%%a‘@fdescnbe m
baly erngs e 3 Vo€ 94.
S‘Pﬂﬁo‘“‘& r’atl\é%{“’?ar%’ﬁﬁ%ftu gﬁ%ﬁ(’d ?rg%& ﬁfgﬁi € 2430 and in
cﬁegiegme‘dqdn@ereemrae@aﬁm Syst@mj’alsdeﬁcs Nawenfbet 24, 2000, Vol. 290,
patient. Preferably, however, the mask 34 is rowq(ijlIB
pms! SA)ZC]&Oﬁebpt}y ﬁ{)ménﬁh are mqurat% &y geference }tﬂr'?}gl BA0FY entirety.
serted between
TQARJ §eé Prope esc%ftr Lﬂgag} WE] Pa ?) clets :}gr gﬁﬂé&g%pgﬂﬁceau%g% ﬁglsclosed in

Cheh adte apeeberttaanay Hlﬁse’aﬂ ]El@iidehﬂs s Bate(b roof Twh®imaskoBd. Artificial
Typically, the optical surgeon (using a |laser) cut

ml@yﬂ% nd Q’ﬂ)élé$ SLeé.tﬂEy Janyarypl %1 1998e Wer?i Ny 3orHPea]I321 123, also
The ninserted and the flap
mlcgrpﬁ’fag t<’3I‘yrt§°fer nce s oﬁ%lln%%? posi tion where, over

ti megoyy or (Méskbaﬁk naidd iseadcdrdahes eyithbald prekentsiamention may be
enbodi nents, the nask 34 is attached or fixed (o.the

ﬁmgber mdﬁ‘gﬁdéq mféﬂde @h?raﬁmertrﬁz’ aﬁ%&ﬂ?é%h%‘«ﬁ ofg e ?ﬂlF’@nh‘ef amask
y re erence ere Inits entlrety

[ 01291118 cemeamaswsl ae?sumtdanaem mha9 WCHeoIpochatd iftheahe eye of a
mask 34, the surgeon may be required to renove i i
patibul i diffskent svanealFor pxaue, aptliscussed 1 Aore i helow in connection

sur geo use a l.as Yi-R0di
oo ST R My e o
Rt théﬂﬁ@tﬁ@% khShaslABP hiag de I1ﬁ)dbrptfraﬁeh én MR aRifiddhl hlﬁraocular
the cornea 12 of e eye 10 of a patient is describe

lens dgvigzeddo refdecs the prigivahlsect4 ofthapetent; Sraferab @oh@wevef the mask

34 is provided as a corneal implant or inlay, where it is physically inserted between the

layers of the cornea 12.
[0119] When used as a corneal implant, layers of the cornea 12 are peeled
away to allow insertion of the mask 34. Typically, the optical surgeon (using a laser) cuts

away and peels away a flap of the overlying corneal epithelium. The mask 34 is then
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51C. [0121] Renoval of the mask 34 may be achi eved by
sinply making an additional incision in the cornea 12,

woOi2bdeisp7the fl ap and renoving the mask 34. PCT/US2006/013944
Al ternatively, ablation techniques my be used to

t K 34. 2
inh 0] i S e R R AtTaine! POgfon MG S5 fngs, Btows back
aﬁcf‘&%a}bdtﬁé e?e‘t%ﬁ' |Iﬁ oW dBRer, the bl 3’4J§s Mackdd@ fixed to the eye

material. Strand 80 is coiled over itself to formthe
10@5’“@?% stvandsh72rapd tMeshofvar @ Elgutbeé@ |an<b @Qnexgllya described in U.S.

[ [ -] k. Thi hol
PR A o e oY RPN PO BTt "t heo
maski3dy; The dRath SfnkRRBE %@M%o@éfe 3hd %%Qﬁ'ﬁ'gﬂ{b surgeon

or surgeon who grasps the strand 80 wth tweezers
mafirteugiquaed opeenoyge aadidonal @ridabpisof. t bus on maal enidiment, the

S U g@§§}s§ an %rt {g}: g gg}éé a}en:dﬂlttfg%gl . g%g 'éﬁgtglzgl]neaiz Lirzt tr(; provide a
1,
pé%k%r ?rgg %1(1) ﬁé(ﬁ%ﬁﬁ&lj_do%%g 'H(i’)é::?% 311f I%}éﬁﬁgtl(ﬁpgf thB %%34 l?%ﬁf‘er@ornea 12
obthevdye A0 raepatieniorsplesatbed il praated elekarl de chuereetion imitht Figines 50A —
entirety. |11. PREFERRED UV- RESI STANT PCLYMERI C MASK
HQTERIALS [0124] Because the mask has a very high
surf r [ e
of s ght Vl?ér#{»(%l cﬁt} {hlg rr%?%{nt?’gt rl?l)é G ﬁcﬂi@veﬁ B &hpiYeRbking an

a@dlﬁéleﬂ aulnbx)moﬁnom)rths edreant? etiftalg ik cﬂlap hasl gaoaving the mask 34.

resi stance to de adatlon nc)] udi ng, from exposur e
Alfermaliyelyy @ﬂat{oamc H9uS A8y bﬁ/&%i tersgimictely r?m@mtﬁe mask 54

Pol y § ' nc}l‘lg‘gfeggrlaagagzaﬁﬁl%gb gg @mg&ﬁﬁlenﬂ %?laurg‘%&gﬂy that

t hos ris rves or nmade wi
indihdeba @bilktmgrali’id 130 rm’miib(rwscriruﬂm tnateialiofnae) &) is cmigd ber itself to
used in form ng masks as di sclosed herein which

foras ithe mesk t39vd &jv%tu Mmayotherorenbs descaped s aEﬁlaFﬁsﬂ’é@ “gpsk. This

B RAL T ) LM o B O i ARGEE v s
34neTHe srkloSdy em bd raMuved baraaetiiciny of suegeanovias gadsgaythe strand 80
reference in their entireties, In a prefer

wilhorFREn B2 trRuethen RoeERG MRde i1 a ol Fheaﬂonmf ¢k Figygs 12 shows
ﬂhﬁg%%ﬁbﬁ&aﬂh@% H degradation by W radiation. In one

e mask conprises a polyneric materi al

whi ci0123] s ubBirtet ikl dethidd Juetdﬁslckﬁed)fn UIS Pa‘&ﬂBNaf £916,732, issued
UV radi ati on. [Olzp] Al ternatijvely, Y
Deﬁ@nbmel 15 1290vpechimb)-Swbiatent A@Bh?%t@né‘kd é&é&aﬁ&éﬁﬁoﬁ ed May 26, 2004,

pr e(%ﬁ?s% argfrﬁc ?}%Oratgﬁb Ite:ﬁc Qh e thetd %1 .coating,

erlor sur whi ch
i mparts degradatlon reS|stance. Such conponents may be

I EREEBRRED UdxRESISTANT POENVERIOTYHASK MDA EERIALS

degradation resistant polyners with one or nore other

pol Y] SuB&tafies BEES mABY 1k SOv&9NHER S.s@rfa&ﬁltd ivéREne ratio and is
whi ch provide desirable properties, such as

exisod b agreahdeal pﬁstmllghhfo@nwn@mwtqn; ths| r@@fs&;@referably COMprises

a material which has good resistance to degradation, including from exposure to
ultraviolet (UV) or other wavelengths of light. Polymers including a UV absorbing
component, including those comprising UV absorbing additives or made with UV
absorbing monomers (including co-monomers), may be used in forming masks as
disclosed herein which are resistant to degradation by UV radiation. Examples of such

polymers include, but are not limited to, those described in U.S. Patent Nos. 4,985,559
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preferably conprise a total of about 1-20 wt.%

i ncl udi ng about 1-10 wt.% 5-15 w.% and 10-20 wt. %
wofowna3or nore degradation resistant pol ymer sPCTS2006/013944

anot her enbodi nent, blends preferably conprise a total

atmgf54 a&%zl gtﬁa ]dg%lo\gt @%V&fj \%ﬂgﬁdl ngexéagyg %@28%3%9"’6%{&%%?% in their
en"u?ectie§t At a %94%1’?&1’ SmbbdinROt 118 MmARDQMITRES a hbRribl ®Bfth itself is

has nore equi val ent proportions of materials,
resistapt tos degyadativottsl Ut rabaion. 40 60e wmbogimeant| t@ldlm@fk comprises a

bout 50-60 . 9% and 40- e or
pagPiEmeO Y bich bt et PielitctVRRe eE hsphrsed T hcodintion
bl en&gzgf digf {eﬁ{ ERELy! YREFnadk fRURIe! #RofPOAGH: Ahich imparts a
pol y i nc da ng ihose bl ends conprising one or
depadatige mrsaivé pifed, o anp pepevidar witle hlceating profeiaylyet deast on the

an\ggigqt gq? WM p0| rred;%élgg&q%lr %gsggqlcgg' 81? ?q%)ggfénerﬁs may be
1n?@1¥%&\%fpg}oaﬂgﬁé B%rfbl %oﬁe 012910% de/grada@l% h WeliishtaRBHkers with one

757wt . nd 10-20 wt~. % of one or 'nore
orgee: athey pdymhemdns Sacle tlends| magradso eomptisd additisdsowhich provide

APIoCRrDistER, T SoRd o%%o?f%}n%oggé‘%@ra r%n&% Sibodiimeh, blends
plref‘ ?{iﬁf @é}rgﬁltl PP Itcy@‘% boRPq-2B @vp‘t/almc%dl utﬁQI@Q/t‘% 945 wt.%,

i nc out wt. % and 40-50 /oof one or
an@o1®2Qenet af bye bh/lrioreammaﬁnh rfmﬁtgampok}ane'fh elipadojine rendodiment,

ol bl end b d
IR IS TR 9 B Rt e gt 30-90 wise, 85-
G fl
98 Qﬁn}’&” n%l (3 ?6]0 4 ﬁltOZtogrQQJé)gﬁn%yg%y dai? egéé%@%é ?B%lﬁs. In another
erhbﬁﬁmeﬁ)ﬂ; ﬂﬁrbldsmlt}ms in&drs eqﬁlhﬁemrmnpmlmis qfoilqte!mis @omprising a total of
polyner blend.in the naterjal Wh n&a s_up thefmask
ahogt pﬂ%@% ey ingheding shono 59508 Wiepghrd 4my LYGI/ﬁgO aBgyor more
bo % by el b
SR A im0 83 YA B i s o
dé¥radaeion echigdag patlatidrgrincleding ttlose bpaldy wemprising Iomd @r more generally
hal ogenat ed polyners. Preferred hal o enat ed ners .
UM SRRpETephoF (TRAESe YRR Itk 18€ 9 0&‘01)9 ﬁﬁvmﬁ’gatmg uv
@s?)ﬂhl%ﬁsa‘ﬂd @s 8 Qﬁ&ngﬂsu%eg@blgﬁ&dmc]ﬁﬁg¥ L ﬂQVlH 9%%1 of about 1-
orlnae mers The term "hi ghl uorlna
20 wtPg indeding ellS(ﬁlt N;10 wt.%, Bﬂdadt %eaimi L(B%@ith Pro of (me or more generally

ordinary sense, and i ncI mers . having at | t .
Uhigansaibor R EsE: hiotQidh EﬁP g%fﬁ‘d} AR RAE 8D S0 W%, 85-
(o | d a total
o S B SIS 0V B, s
ofrab@iti 40-60 altS6, invildige apeutf 50460 iwtetoe dnd rA0f 14l kw% of one or more
fluorinated rraterlals mat eri al s \NhIC i ncl.u

sonsrallyddV stianspareniaanl ymersic TP A APEST 910 yra?rd ﬁ‘a‘f apay diegmixed with

&(@f térﬁf% HO8i0X4GP Eelow ﬁ@l{uﬁﬁ eﬁhtq{b@tlﬂhlwdnﬁ) 0 ac1ﬁcat10n agents,
unctional groups. For polynmertc materials, he n

péifyarkioimd Sonpyumds aﬁldumtvﬁﬁnbylealﬁf@mbduﬂgtot oompeumbn (Whﬂn( m)xed with
or repeating _units V\,hlchformtheRr;)Z Eﬂﬁ dflnth

theae ethsr materbs| hrarmoupy of pelymr £ri RbyEFOHE 19 the maerial which

0] o e 0 0
e e
weight, about 65- 85% by weight, about 70-80% by weight, and about 90-99% by weight.

[0126] Preferred degradation resistant polymers include halogenated polymers.
Preferred halogenated polymers include fluorinated polymers, that is, polymers having at
least one carbon-fluorine bond, including highly fluorinated polymers. The term “highly
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pol yt etrafl uor oet hyl ene (PFTE or Teflon(r)),
pol yvi nyl i dene fluoride (PVDF or Kynar(r)),

weoabosA33772-t ri f I uor oet hyl ene, and PCT/US2006/013944
per f | uor oal koxyet hyl ene (PFA). O her highly

ﬂﬁlbﬂl‘i’artéd"aései@ 190\946}1 Metein,! 19 Gl 1% + Lu&lé(?] m i1 Brdlh%gxgse,g?nd includes

honmopol yners and copdl ynmers 1 nc one or
polyeetohd vinvg atgemb ooerearbomfhisting bbmm(dl-l]?dmmﬁy heen@e nGfaber of C-F

-CF2) - fl d
baide Sl 1 ety T uMeber (poatameprostasbeni 6E b bopdste Highly
ﬂu&%’%ﬁ frx)a I’?EGFF%I) aigson}gfcmﬁhi}%wuor i ﬁég?}égﬂ@mated materials, materials

Wlmghgmnhlde ottt hialogrenmsuisitreatsstieh a3 chidreCndimaterialsOwkith include
ﬁérr OCF CF3)-CF2)-; chlorine- cont ai ni ng
Oﬁééﬁﬁ’a %ltfe inipgfisctipaalierounsy Fef Palyuens mt@@ls the number of

b@&is ﬁe C et rﬁréf&ﬁﬂé t§ @i ﬂoH&#?ﬂ(@og??paegglé% gglts \64‘110}1 form the

fluori nat e ates, “havi

péllymar |andt1m tre @se ofik sopalonte bpltied RLhtas allodbisYof each monomer (on a
}l rBted pol yners for use in masks according to

2 é?‘lfed enmbodi nents. The honopol yners and copol yners

d h rcia d/ or ..
eS0T LR TR AE s i

pelywirh fireetiples (EF*BE aF Tefof®) Yol thaa&dﬂ@diﬂekﬁqmﬁ 0P Kynar®),
those in_.the ymer arts. [0128]

t hou |
Pelydet 2%@%%&@)/ lowgor andr d)epﬂmrezelk@a/eﬂwny nF(PEAgaw rfother highly

TR0 TR RGEP AL WO R P, ARl b ity gppotmers
mmdmgsmmadmkxmﬁe fotkywiak sm)d@mewﬁﬂs t&HéHhoP&étWI&{eS-(CFZ -CFy)-;

|ncI ude, co pol yners fornmed fromone or nore of

diopide t(¢doriidnedi hé’%ﬂ‘ﬂ@gﬁbﬂhnw(mzﬂéﬂlﬁm eh@aaﬂuoropropene

BT T -
omani-%nt@hh%r nfdnearetsnat@d ap ol PrEF,3, $OAF,aSFH., UQOLGP(@}Q) -CFy)-;

}g yimi de, may al so be used. Qther materials’th
m%°%1@§é@qmn@w0bp@r(€@mqlmk Qtherflnopinated polymers such as

L.y fluori n
ﬂ&cﬁ'@teﬁa;?dlgﬁlé&@ d%lghcrﬁ}n%rllrg)%d o %gs g}jlatvg}gt u%ﬁ gIE e g uonnatlon
arargdsd BotferBplabdt 891highDy ﬂﬁoﬁﬁﬁecﬁ Pbblynké t'foﬁﬁsé""i‘r& GhasRE @ccording to

y |ncorporated by reference herein in their

Préﬁeﬁi‘eii efPbedimons. THAepReBeRelgete i | polymsts idlegcmbyd herein are
avall 9k &%%&élﬁ/ Qm%? err?!é[%&'%foﬂh%grsg%agetgogﬁs@% rolggmevlycmlly available

exanpl es
maetigl asd widslqulbnsheﬂ)ahd (Iﬁiﬁﬁn fid OB BEhé BM?EDeZ r afd@Vvi Nng a

structure represented the fornmul a: CH2) n-

Eachl01Z§eat iAdigoush hlghbs%ﬂvml@d—p@m@’ argrpdefewed, @(ﬂ:ymérs having
bond «
NN TN TR

fludningteldy pblyneed Hodiedissddodbsire rmaf@l@é peruséRt §1!idh91501j'1§el§ 1nclude co-
tetrafluoroethyleneIV|nyI f1uori de copol yner f or med

polyraers tivened from ershemmose of the motompisan thatpreseding paragraph with

o 5 o2 DL A B TR s PO ES sl R o greater
nuioeer af IOUHT RS Yﬁa@l"\@-f'\/b&i(is fOmer f6GiBAIPRAIHERNsRAG s Mdrinated

resune a "re eatlng uni t" conpri sing t'wo
podamides mayrdee by este  Other snateriadsh thateowld Heoused @ Botnemgplications,

al(ﬂ{édorqﬂ %o%ﬁ'bméhon with a fluorinated or a highly fluorinated polymer, are described
in U.S. Patent No. 4,985,559 and in U.S. Patent No. 4,538,311, both of which are hereby

incorporated by reference herein in their entirety.
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fluoride unit having three CH bonds and one C- F bond.

The total bonds for two tetrafl uoroethyl enes and one
woizmel11337aori de are nine C-F bonds, and three EEHUS2006/013944

bonds. Because the nunber of C-F bonds equals or

exce he r_of G- H bonds, ..t s~copo r.1s.
coneiiiol g hﬁ‘éq?‘%c?ﬁ%ﬁeﬁ"&@ .OSP[IEJ‘%%] fl r?‘}alé%énn%h'?egsﬁ {jpstrated by
nfehbiprdMmat gely PexaniFes, DVieh pRefeltdPFUVhYietafiN olymdeRy Enaterial  is

desirabl e characteristics, such as being relatively
pelyeiykdeneylpariset PYRF)h hoving aastrustuae ir¢psesentedty g formula: -(CFa-

CHLEE° HRlSR e e RS Bl Tk Pty Sy S ofigreuse e

nifBerd 1T -FH3Ads SRAB o ekcded @RGuhDePEf OUBEhdRYPVDEHMopolymer is
it is Eostulated that the el ectronegativity of

af highhi Aeonngjeds ol ysgrondneher meteriphisya tstraflnerodibyienelwing! fluoride

BB oG LIS AR £ SR BYE) fshifGs ot vheter
tit chAghed f@iddl &N bRfckt RendtndNdry ahy URhdrnatritheRRhY ™Bém the 2:1
material formng the mask conprises an opacification

tegig@neronthylehe:vimyhrilupride degrpaesitiate gne ecask pogsaiet g, “epeating  unit”

o TP b ik 085 b i B E o % . v one vy
fluRIO UBHERN g0 8864 (PRObERE GInd: ofe @-F HoAdCOMhé Nethi ‘Baléds for two

with a transm ssive aperture. In one enbodinent, th
tetjgduororibatenemantene vingth dbwoside e miteeCiFabowdsagqueé threey C-H bonds.

anot her enbodi I, .the opacificatiqgn ent . pre .
BERRE e PBRer T S Phgy T ShERsiedn e ABmbPnGT gk bonds, this
copcliftherls c@RRiRRI higbh FRibARAEd. t he opacification agent

renders the materral opaque hi another enbodi nent, the

opaciflBéht i dreragehighlyr fwermatedtpodyisers ssicbns EVRIHdave 8Ge or more

ercent or nmore of .incident light. Preferred . .
B eRrIeBR Sy Sttt HrEiE et Bl chamisalig o e hayingon relaively
hi2h98W Gakkpen@N e bmPLGHBRD  eir ol MiARhMd Vel BER, fluorinated

such as azo dyes, hematoxylin black, and Sudan bl ack;

counterparhpelyopes Altitugh tid gppiinerg doenudiliviend tore¢ bodunsdiydtbsory, it is
oGl B0, Bl ARG ey sLpcap car e o,

d&abRPpropeHf AHRIAh RN REGHE @émiwlaisge HIRSErSHOOE Wnds.
in conbination with one or nore other materials. The

opacl¥Fl3¢ht i dn pacferred mapodieneafsplai sttt @ porienarf the heghly fluorinated

urfaces o he k on all or sone of. _.the surface,  or
DTV Al A SREG i, SABK OEERSE 8 RS Fiper et which Tmparts o
dEEHe8 dedtee bEofhcith)! BNEFderbEdiRnt, B BALYTB o Rcht ROIRGR sufficient
Al t hough any of "the foregoing naterials may be used,
opaxitly ¢m proslschihe nepbunfdid binpeoespens dédeyibersldrein, ¢.p., ithegmbination
L.t does not. fade over tinme as do nm or i ¢ dyes,
withf” PRATINVS PRGUE odn (A8 TNPRGEIRERY f S LHHLO e tanders the
n ) .
Pt oA T SRl MR ATha0 HEA! B Bfbmission of
alpuh 0 patentrer nceepdsintident leghtp rinsanothehiegtblogiment, the opacification

fluoripated pol r such that the carbon conprises )
agﬂgg d?nc%% t%&f’ E)&B%{;F 2)@%% Bi aé}c?fheéfen? upend,  the ﬂgamﬁca’uon agent
pROBRO StkArsBissidnN OF UsHoRe P g)léfceﬂp %’ri Do Ut int RGO Y ght. Preferred

wei ght, including about 12% abou
opacification agents include, but are not limited to organic dyes and/or pigments,

preferably black ones, such as azo dyes, hematoxylin black, and Sudan black; inorganic
dyes and/or pigments, including metal oxides such as iron oxide black and ilminite,

silicon carbide and carbon (e.g. carbon black, submicron powdered carbon). The

21-



13% and about 14% by wei ght of the resulting

conposition. [0132] Sone opacification agents, such
woizoseansxs; whi ch are added to bl acken, darken BCT/US2006/013944

opaci fy portions of the nask may cause the nask to

absorb |nc%gent r d at to a ﬁreater

R WL OF ARy Shdn Sunre R e R AP gnore other

mARkAlsX T&Q'o}ﬁﬂ&ﬁcdtfbﬂtagﬁﬁrrﬁé}e% &plicd €d bkes rhbr@ spHBEE BF the mask on
may be subject to degradation fromthe absorbed

alt adsaneé ofi the mﬁase praf may dg mixad or kemhimelt witkhihetpolygneric material

t hi,n an h surface area [ er abl

(b Dt ohivin o PUmERmOREO s TRt ap o fit BFF&ing materials

%‘b@ hust c‘aib%ﬁ'lfas ‘b@éi fuRbtio be SRBIAYabRN irS tHab jtafel heMade over
radiation, or that it be generally transparent to

tmme asahy mbsy Dtgamy, dyfes,Undr tadi atalt@naldwﬁE HN aabﬂlghbii/th@\materlal by

d |
LT Ao B L0 TBY et AR BRvidn
ﬂﬁ&lx VIOF) 8f %ﬁfeﬁ‘ ofynfr Bidgokivioh rboﬁﬁﬁisﬁl% ®khl ty ﬂuormated polymer

opaci |cat|on agent "becausé possi bl € damage
syl that the aurbeul mmpsmb$abwlmm%f toaalpaut tZOB/uIbarr Welght of the resulting

cifbttong ocpiln ot d 0 i Aot Yo g N bbb hibe ALov12%, about

1ﬂ%95rﬁﬁa%hpm% S5l G of ﬁfér}éélﬂﬁ&fgt é&ﬁ}?osﬁ{oﬁ cont enpl at ed

one variation, a mask is nade al nost excl usively of
a majes2hl tSvamte m;mcﬁm:atlmukgeatst suah mgincketgr\@ldah aeraddédto blacken,

SR oo P Tl B PAP g Sott rdiaion
f SS

SR ST T s S A e

p«ﬁlgrmm‘di&it cﬁmeﬁ&ﬁéhnalndesaﬂw pigments Ma:uhbd solﬁJeNHﬂm d@raﬂatlon from the

Ccul | ant [ n U.

a@fﬁ?fgfa@s i lé@r%BIF?Cl thatthe gwﬁ@ fin 17 pas » high ace area

qu\/ﬁ\lgeﬁﬂle% %@ﬁoﬂrﬂ&l’cﬂ NegradR@d) beméM%' (ﬁ”ha hferial which is itself
I nc As

rporated herein int entlrety by reference.
rasisestht tdﬁ&gk‘acmlom siabas, frohe KM udiatiehyor tha mbdogemamllyemnsparent to or

t hat Io r t.he presence of s non-f unctj on
nORlsOF P%%%Q‘g ra&l?ti%lurﬁ?? GG highdy LOF resfstigp ga e Eftign resistant
N T

flexibitipy m chomemf@pmaﬁce&tancag@nttﬁweauxa;obssﬂﬁe flamagedto the polymer caused
primarily of an ntabl e materi nd i s coated

byselect n@@arpég}cgi/agﬁgf%ﬁqaélppggent F%grﬁﬁtgf ’f‘?g}lce\‘ilarl ati on,
the %5 I ncy 31? ePBE vRiatitRE Bf Hié gﬁ%&ﬁ%&hﬂ&hmems of de gxadatlon

|nh| s and/ or one or nore tion resistan
rquamﬂmbssmrcusui fare icentemphataie ntIn atricomarsatioh, tahatask he made almost
mask under nornﬁ use condi.tion

exdpsivLy ene maipedi thatals imoy s ectt i &Pgrag%wgd qsrapgle, the mask
cif 'ﬂa gf ;atal'r{e}’alefafl'ﬁgﬁlzr atl 153!)1 et MSthear YiGBIaS material.

prerera east a year and in certaln
Congthetientodt thensaskt withanttah o disc@Bed/ ¢ msore [d1:8U jn Fl.§uagplication

54 is a flow chart i]lustrating one nethod r makin ”
e orbelimsentiniConlh HgS gk an Doutat tmplan
d | tthe Bile “Method of
o S804 S4BT, 16739 SHEEICL 1 o029l s Mo o
Wkﬁ@hﬁ/ iOtglap Gnplantty Iblodﬁn’éwﬂlidhoxrb decorporated herein in their entirety by
reference. As used in this context, “exclusively” is a broad term that allows for the

presence of some non-functional materials (e.g., impurities) and for an opacification

agent, as discussed above. In other embodiments, the mask can include a combination of
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(PVDF) pellets into a solvent such as Di nethyl

Acet am de (DVAC or DMA) using heat until the PVDF has
woanpliessly di ssol ved, hi one enbodi nent, the BOTWS2M®E/013944

may be m xed for a mninmumof 12 hours to ensure that

t he PVDF has | et el dIS oIvd step 2200,. the
mpGRE DRRCSBING FHANS Lrpigh i5{°5p SLPRrEgD oy ahY Frplantable
m%ﬁ@lt and i€ BoAAS %ﬂlbé’wlﬁﬁgtanﬂlﬁia%aﬁ hhgﬁhoﬂﬁ*@%nﬁﬁ@ﬁrthe mask

m xer. In one enbodi nent, the carbon bl ack conprises

indBdeynaver gindre dﬂthagradesm tinhibitare rapd@wrtqne rorvilnotee Uivh degradation

reg‘\élﬁggbggim“ S%its%&/éeax Q{aﬂglfl Fﬁt\l}h /tg o n?l%‘&wdel normal use
co?ﬁ t%hk O\Qﬂ’h fﬁthﬁegufﬁeleﬁt %%oﬁ@lﬁ?dlméﬂns BP He@*&@:ﬁﬂneto remain

I ger speed ml1I, break up any | arge carbon
maxggdtltmeﬁfmles fomatt lagst sbbuit 3 tyears TitrefeRF Ac Eatiabobi BE lrears, and in
sol ution may beruntg h the mll a second tine to
cerigin e%?‘%%%’néﬁt leasf a %‘ft W*4§gl onerates. At step
2400g, [ Id [

e oIV I8 o STHES e BOMAL ol iruiafbl @ pRRE R A0, o mask
frélar£comyppitivn conipelsing5bbighly ﬂﬁmnrﬁtﬂﬂﬁiodﬁnblmndkﬂm@amﬁcatlon agent.
solution is poured [nto a djspens barr el o .
ARSP PR AR, o 4 B Graici R dSnoly B e Binskidpre fluoride
CRTIOGERE hla% SRLARShaPLs Brdgh] KELhia (DRELCE PN using heat
urRﬂ’ElEe! BHDFOm bbmplet@yoﬂlutdlm tIn ohb embbdinenh ehersfletion mayabe mixed

circul ar pattern | eaving the center 1" di

for emifimRmenipt3 hourh o epiur dfat &lgﬁci"éDPshaaépﬂﬁl?%gy SissSived. Acstep
25005 RS ?%ﬁﬂﬁwﬁj«})@;@gw% ok af iR AU R AHSK agaﬁ dickes carbon

ofmng a uni mcron thick m The c
blath, iwsigea hlighlspéaal dhleenmidea.c éa ona embhdiment,ahe cimbon black compnses
evaporate the DMAC. At step 250? t he coated .sil l733
1§34 sl s POTEPPSEATTERT§ thediV D cpmREzes &Y prjeight of
[ r
el RS [ %‘%2@‘2&%??@%%; 617 Black Solntion ismilled in 2
hf.gEQsp/eeH ﬁgHJ fdi‘&sdam}p&t tue Biger drigh Isp&@lr mithctioi break uptamytllee carbon
PVDF/ carbon black film _The corne mask atterns are
agglomeprgicy 18 thnsalyian. ¢ Fee HXP@/%‘P%@@@& a?lﬁa n may be run through the

r t n i

m‘;i]‘lgt% Qé&)ﬁ@tt&é/ 0° %H}{?E %eﬁ@s(gﬁp r%lgg ﬁ:laﬁ{or?ggf%lﬁgeﬂafégl ngih gtlép 2100, the

refinlsik g vatibe id albﬂl&dltl aNiilicoagenafga ¢reate radpm’lylher filmo bn tthee silicone
surface At step 2600, the laser nmach sks are

disknoliers famﬁmm?éelg. 35ec o theg P ¥PTcarbey épaﬁlézse ution g Pogref into a

dﬁ%ﬁn&ﬁ%ﬁa eF h%gﬁ?attfoﬁrﬂnﬂg% ?{ue @fa g?%ﬁﬁ gS;EFr?%FQ H}sféqg PlaB&d on the

sphieg et aoﬁpéﬁ @Bstﬁfg fhéhimaakd dreddispensimgl tehereplisacsed tb rapply a bead of
oven at about 160C. At step 270 the, nmol ds are heate
PR asshescbleck saliiion Rdheadians Wﬁ’gf b GECHpiPatierh leay! gotﬁe center

1@%@_3{3&9{ g}?’p‘{l%é%e e %%mgv e R i&hctBRRY %15%@ e PVDF/carbon

rst tenperature I's reduced
bladk adl0tidn S tleandislt, Ifernmng k sindfban akeidrohahick fikno )@hﬁ&b&tbg} silicone

two hours or until the oven tenperature has droppe
digk|iphewr plasrsl gmaciotiplate ApOYANOVES ﬂm@é&@ce%@@ﬂéi% the coated

519%;% Iv%%el/'}ls\l%ag&l ﬁﬁ@i@&]ﬁzﬁ ReF Ege#%l‘lhég?cutﬁng mask is mounted in the

laser and the laser is actuated. Using the laser cutting mask, approximately 150 corneal

mask patterns are laser machined into the PVDF/carbon black film. The comeal mask
patterns are arranged such that the material extending approximately Smm from the edge

of the silicon disk is not used. During the laser machining, the silicone disk may be bathed
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[0135] In sone circunstances, corneal inplants are
associ ated with deposits on the cornea. Loading of one
wonroesnas7pol yani oni ¢ conpounds i nto the pol ymePCT/US2006/013944
mat eri al of a corneal inplant may reduce and/ or
' tial L i _
o MESUER 81 Yl ATV AGPRS' ALGD 05 GO EBRmachined masks v
réBededr Bom [tH Siikorlendisk sias arhad Wadeodidplnded! AR BB®oR6M half of a
nmore pol yani oni ¢ conpounds i ncl ude car bohydrates,
cprsieleilon forming aolgr Bhretoghplioh she Feflondprmring mold is placed on top of
] I jetie f e caps,, .a (¥
oA AL BRI ET B S CrPia BRI o5 TP e motes e
he@td and bale@nidthingl heSddks ASTHe1BSIES Iafe AllEvef ©F 1RIE Fbd peckimately
categories. Preferred polyanionic conpounds include
tgadionis atmperogimafelyi08h. Alier Bwe howisdhel owen tempedtergtie reduced to

er sul f.at e, .hepar.a fate. hepari.n extran ..
oEFHPE B M Pl CRRR T o PoinitFRAY o, BEES P it he oven
tet@Eratare ha€ Ardppee & dlew btduha@aeet.i n, | am nin,
chondronectin, vitronectin, poly L-lysine salts, and

anionic, preferably sulfated, carbohydrates such as
} ARBRIEVES TE) REDUCE LcORNES P AND/ORIPROMOTE

iay T5) REDH, QRNE ] 1$h
RV the |isted conpounds. Exanpl es of
P%ﬁi i gilﬁ&;ic conpounds gﬁd conbi nati ons of
ol i.qni ¢ conmpounds include kerata i . .
Sul 1 Pk r oo SFGIH S ﬁPlaxe%‘oij@&ﬁ arejaysageigd with deposits
o Uht alofnddl 01 8REHY %?rﬁne%pn%?é(ﬁaﬁ Rl Brpodrdd It 8 polymeric

one enbodi nent, a pol yani oni ¢ conpound cohpri ses
natéril ©f suoiaak implast ey ralwde tthé/os sifstentiabby ehminates deposits on the

reater .1 han about 5% by wei.ght, ferably greater
Cgli’?ﬁi‘r PR %i'@‘%aﬁyn%é’? Pglr.etainﬂg%ﬁm@gé %acttr?f?'e preferred
enbogi t, fhhe AMEE : ' s
pol yg%g‘ggi c I‘ci:loﬁﬁ’ound&?gma %ﬁ%“ﬂg{eo%%é tgghgg%) p g%momc compounds
ifoddeo paboljy@iB8] protemmspmefuesl r pdteeglyoshsyraanti/ortthe glpdoatminoglycan

wei ght of the one or re polyanionic c ounds in the
moicties @t amtwisﬁaesa ARTHEH 8 derhatiyEh{sich ?ﬂ%}ﬁ%& A vephand salts of
09 y i t: jinc i . t ¥ i ..
SR Biabln LRl B 19Ol ot
chmpowaidg hingluddbanet orOm&%h dfydeveatgi sulfade,athondrodtth hyfavee kglatan sulfate,

and abqut 5% b ight tg about 15% by weight. |t
heprsn & b, o ﬁaf?a& RO élﬁf%%§°1ﬁeg?rf%san _n)@}yewﬁatﬁ,nxanthan»
n ya ] C , 3 rl .
HEABELAD ARRELNC LA SOMBNBIS, VARAELLL A Dline s, nd
apience ptefdrgblwsuliitd, viatbohi 0@ s sechngs tlgmatotmal alvei lghisedfas well as

the entire. mask composition including all additives.
sl 288 deriatiyes ok Fhf&gﬁ??ﬁémpoelﬁéé- b%wnﬂfs herefiiei apignic compounds
DEPTERAON 7 RYMIRL (olRATH Rl BB K Y cfSichoitin sulfate-
protoghytandecmetanpualtite proseqeiyrcha rand dektyamsulfateg t he

pol yani oni ¢ conpound with the resin and any ot her .
addi 143%d§ ofIntqne eagqq;l%?r}tca Relyapipgic cgmp@rmg SOmBIIYRs Rgidic sulfate

L B
abait i@ bygiglite Tnart beersmotapefafed sebodsiknt, ltleaavengzel Molecular

to_be_distinguished fromcoating in
weight of a polyanignic compound is about 40,0%0 to 500,000 Daltons.

[0138] In a preferred embodiment, the total weight of the one or more
polyanionic compounds in the loaded polymeric material is about 0.1% by weight to

about 50% by weight, including about 5% by weight to about 20% by weight, about 12%
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that a coated material would not have pol yani onic
mat eri al throughout the bul k of the mask. [0140] The
woOaemad3zgol yneric material is preferably nade BgT/US2006/013944
suspending or dissolving pol ymer, one or nore
} X
]Sk P PRI Rt Ao, e pBEHL K M [ BVED P, ang
ab@it\/i%tbymvelghﬂ wezﬂtousys%ehy weight.t eshoudd be moted thid e percentages
wher eby the solvent or solvent systemis renpved such
f%%te%jwmi% gkatig to mO@faéiomé‘d BRI ﬁﬁa%ﬁmon rAgenigeand wound
[
h§£ 2he i %t&gc\:ltﬁﬁﬁwﬂggglre Pg}?we |$IH9 lN#e rl'@g %?g thléqgt\é\d]wmght of

t}reednate maﬂkycoamltlbhimdiﬁrﬁﬁgan Alldiioesgh ot her mst hods of
nakiqﬁéthin substrates, such as extrusion,

used[0138] vern O@aﬁnbngnm@t danbpdy pltheraaskrip éWc@QiQ@ polymeric
da&erﬂ?%ﬁvﬂgt or{éeg N é‘iﬁo% rP% O}?L%%%lca pxtﬂlpg%‘ cfsefgpg LY %??{S%{S}nfj oadlng of a

cause~degra sone ni-oni
pa’llyanpﬁxb)cﬁﬁipoumbisypadﬁfoﬁﬁé@ b¢ iR R p@l@ﬂﬁl@ﬁlc%ﬁ@bund with the resin
additives may be ground or mlled, such as by ball
apd iy offer addlitpie 9f qméylpmct m@ie@alsprw tofmeldingroatcasting of the body

op{hﬁ%asfcoﬁgﬁiﬁggggonf%l aﬂ)o ?/eﬁn(:{#gg 015121 thgt g&)c?e@g@into the polymeric
ne&sial MGy bpoafiks srthcs of Hemhsk l@ﬁﬂlﬂg & folRsBstiMpufshedfiBm coating in
capabl e of dissolving the poI yneric material’,

theb pyRAied ineterdnyewlddw! havel pelyariohisrmaigtink thyestghowt the bulk of the
nﬁgitable sol vent or solvent system (i.e. conbination
two or nore solvents) may be chosen by one skill ed
in ta4ert bl&féeléa&’éﬂoﬁolyﬁ@ﬁﬂ 8¢ ik ighéR@blyomade ByV€Bpending or
pol ymeric material and/or routine experinmentation
dr@%ié@ag @pbeE e g anorp mpiygmpnwsommus@ m@mnymlseiriadgltwes (such as
era he, sol v nt or s
wE Repe i RER e Vo RheAR) 7 p g el fem, and then

caﬁ;ﬁh% e HImOwh&eby BRtsoBXAE 8ol v syster £ fBIARE ¥udP &by dporation.
out 700C. During or after casting of the sol ution

Pteéerfqérqwtalg‘ wpthpds melude spisrcastingeandmyhdsenethedsainetiding those known

I udi abov t he .boilin int. [0142] .l.n one
DB e G AR g ] e o8 ARy SRRy AUpueh other
m@ﬁ?@tﬁ af nsddidailen sﬂlﬁ@raﬁ‘e@r ST é{@é{tﬂﬁﬂﬁ ByaySt Dsedlagbivag- castlng is

100 grans of PVDC (about 71% by wei gnt) in the form of
sprerallyteffasd desase vedodsmnat 0Ged talrs dohe at high temperatures that may

RV LT AL NG T T -

cOMBHIE) ardl/ & &ﬁi:ﬂ adWifiveRndyPbé 8 dRahill QI §uchi A& 2Hsll milline. t
?ﬁpen added to the PVDF/DI\)R nghlﬁﬁl on. Tﬁe per cent}ggesml e, 10

reéycq/@ﬁ datticky €ze hEthsanaterialayies tosuspeedisg) diswlyiog vi owelting as part
thaa e&ge ortion that is not the solvent. The
e ol Vi% roomtenperature (approximately 17Cto

abouf014PC) . d riﬁetﬁ@cﬂsuhélﬁg WBfent REQINSP] éﬁeféﬁ@a sbﬁleﬁ@rfﬁbﬁlde those
film [0143] In one enbodi nent, the device includes a

whish rege hmblm@f dmxsi:lmag the pQNWQnI‘lp msmﬂ,, pdlyriame nempounds, and/or
o’cggra:%idodq lgv sulta le sglvelﬂ or so&ven ySs qu (1S é’l rc:fo?n ma%ronI (}f twoyor more

solvents) may be chosen by one skilled in the art based upon known solubilities for a
given polymeric material and/or routine experimentation based upon chemical principles.
In solvent casting methods, the temperature of the solvent or solution should be no higher

than the boiling point of the solvent or solvent system, and is preferably about 10°C to
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into the polyneric material. A wound heal i ng nodul at or

is defined as a conpound that assists in proper
waeeadeimsp7of a wound, such as by increasi ng thePcatus2mb/013944

heal i ng, decreasing i nflanmmation, noderating or

TSR W NTENE T W LR L E——

e]@J},ﬁag{ltﬁﬁkﬁ}g% éﬁo@@ﬁ@ﬁ&l@ﬁﬁ&h@“ on of keratocytes into

ay down collagen, and the |ike. Wund
heal j0R42]nodlih amer enbadihente a wiasyowich| dsmim apliapncomprising PVDF,

eg%‘éﬁll g@gatélﬁygifq C‘"g’l%g‘g%fﬁlp?%‘% C?}@I ?C%l g&l Oagr'e:nlnrsno%$Vl§L$ {about 71%
byPE Bflh {%&T&&g{ bESellels WA @SN RSBAUV0SeraME @f dimethylacetamide. 17

antl ungal s refeerred conpounds include, but are not
grbmmotf earbbo ,(aiduti 4 2 Hubyawielght)nandddidy giams ©f cbatran sulfatd (about 17% by
(e.q.. i buprofen, naproxe f I ur.bi prof .
R EE S MRS Raéf%ﬁﬁrswﬁ? thegded 19 B BDHRMA solution.
, rtion th
T Sl A AR UM PSRN 08 e prion
isa®t Wed dolvwemt.oThe lSoh‘.laDii)Maydit adas tampbranrepfappixinggtely 17°C to about
i_ncl udi ng those discl osed agfve 0144] A wound
2hEx ThesorBden wesionaRinisastito efin the nask by
! oad!éﬁg:; Qe e OHH'L%'H%% GeVRE §héifbesds \x&i)'uﬁ&: Ll'nsﬁlﬁ% modulator.
above ™ w respect to t pol'yani oni ¢ conmpounds.

Wiy padseit, bﬁ wmmkiuﬁeldngamobmllm Qo 4t léz{st oneswfacaor ﬁ may be loaded
surfaces of the device. The ! blndln of tge woun

infe Hei H?éyfﬁ%}’&um&%ﬁ o Wwddlwllaéﬂmy alpras deByed iveh S?iﬁh%md that
t. I Y
as%frg]gsl 1{113)9 r{&?thg f?ao\hlguqqdng&g agn bﬁ@g&ﬁlllgg Hl\%g‘%l% f healmé, decreasing
1nﬂ@ﬁ1@xﬁ1$10ne|1ﬁ6derrﬁtﬁigatdrc sappresalyg dmmuneniresponsedi dg;reasmg scarring,
the like, or it may occur by phenonena that do | ude
decreaging a el aeliferatigng refusing pefgctiany CACAWAEING ’H%ns@g‘ egentiation of
d
L
1n@luli%/9 bwn\hamg hlinditatied o Uztntibﬂ%cb,y mngabpl,astmscl md]udglga banttmitotics,

5% by wei ghtto about 20% by wej about 12%

aﬂﬂéﬁl‘?j#hdll% ansb uEntibyalacH \LYRGS; g?ﬁ“ mgl%mat@@% b%%/samesstaats and
40, 1 .

e

Cotgaekitakelf NS AIDOKe.g. shiptefes ﬁﬁprbklﬁl nﬁmiblmcﬁeﬁ asrpmfen suprofen,
adsorbent or otherw se art|0é$ s inth di.n
kejpprogim).ngre GHSIASEOTHERI | HHCHOUEICHESr LOTRRPUPAY lrls%ﬂ TprSteogiycans,

e [ on, 4t f JIRs t
g%g?sta%%ilm%cgl%s’i %db%bﬁta?érl#g %’%R/a%% n@l%ﬁeal %sn(glgrﬁmé u?ther carbohydrates
anitiyr faetefal inchididgtRodeulisclovad ebéval of the inpl ant
(distributed throu%hout the inplant or which mg g?es ..
to t HE4dlr f aberoyud ﬁ@l%w@}lat%mamﬁﬁ@c ?Qﬁiﬂatthf‘oﬁla by loading it
1ntt ng!ﬂg% ca{ﬁq{e% al dagpﬁi%h s%gd bode SH'{tfl agﬁ; pect. {g)h e polyanionic

an opacifircation agent

c&hﬁcﬁlﬂd@r Y mﬁlf hido bé'ﬁhﬁblmdm|‘t@lﬁ1nd1ﬁg ﬁtherbnem asard stidacen ef dre device.
nmor e wound heal i ng nodul ators, such as by dipping.in.a

Tho(bindemg” (oif ke W@m@ hgalgigemedgater s dheefigyics HAY pecur by phenomena
? F‘g o% e;gegglﬁpé %n ge %33 u%@l i %ﬂ?? qg%lg@%g@g(k{]gaénﬁghyd;&en bonding,

vl @draWhals Thees @le¢ebdtatitsgttadtdnatmicSboridingy ppd Yhialdke, or it may occur

by phenomena that do include chemical bonds. In a preferred embodiment, the total

weight of the one or more wound healing modulator compounds in the loaded polymeric

material is about 0.1% by weight to about 50% by weight, including about 5% by weight
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and bi nding the wound heal i ng nodul ator to the inplant

is preferably bioconpatible, does not |eave a harnful
woesicuss77and/ or does not cause di ssol uti on or peneiSkiong13944

of the polymeric material of the mask. If nore than

oSBT RS AL 0E 43 USSR B 05
wé { tg %ﬁbﬁteﬁ% W Wé%hh 23l DSt 0L BY Yefh® tPAboRy 1 5H6 R vﬂggﬁt he

In two or nore successive sol utions, each
vvh| qmwnt aimen® ambodiment, eaibbn} gdd de sihree chaiimh@n a Surface of the

T I ST o —
he 111[i$ nl%du@zﬂgtu sefEp g ﬂﬁﬁlb'ént atTﬂeeﬁﬁﬁerﬁP% te Ll1cwOsNEhe mask that

i ng nodul ator 1s bound to the 1 nplant as part of
patrﬂit&patwmnﬂandimg ithegywonnd hszﬂm@mahdath]emag rbqurtmsfrthq: balk material of

i cal actitioner al nol oqj
g g (taaue sBipeeiant oo A ﬁ@l%%ﬁ% bt sugfyee during
t
i BB S ot te RIMTPLATG 2 Al PR of e mos
suah ds hia bpacsfication kagerndls tdesdribed ielspihere inysa. n@hanyplsnm i altﬂneaxposed

met hod for bindi drugs .or ot her u ef.ul . conpou
tolm %ﬂpgreawaunéeaﬁ 9 THOAHIElerS. SR & Y AINRYER f Safiop finctuding
Qxinﬂﬁ o!n\é)e[:éﬂn]?ﬁéﬂﬁ% Etsle\ﬁﬁ' &Hz Wl ﬁéalﬁgqﬁg&lator to allow
e area o antation or placerent over

waumla{daﬁdg aifodulare(s) Yo biASKEeGEnBURRDsAIGerREBMOE assist in applying
VI SI Bl LE DI FFRACTI ON PATTERNS [ Q14

H@Wsheela?g@@ dyleten tq de; IWB}Z@&/ e a@g&lﬂcq;?panble does
thﬁ%QvZa mfs}l% gsgtiue \{ﬁﬁ}o u(ﬁoe?dﬁjdtt &a&l@@ldléﬂ%tﬁﬁlgn or swelling of the

[ séusse Sone o

paviaeds MRkl Gbe’Sthé infestl. DKl oovei thah vde wottndi lesating manisjpoort is used,

structur es that are configuredta enE}gnce or . nai nﬁg{an d
bipding imeait by p@sﬁmmdeeﬁlpa@jgae éntingle selyden ispnipinung pil JesipRg woun

r

h afl gﬂ?)gﬁatoq% opﬂ% Hilpg P@ﬁﬁoﬂeﬁt 1%‘%% g?grir%ogllnﬁgér%ﬂ% sbﬁfﬂl'bns each of
wHﬁB Qfohta&!i dirl @wmareot thief degiued dotind atalingambdulators. The process of

substanti al | ){ prevent nutrient depleti n adj acent
bipdigg jgeundrhedling: modwator (tg {8p drp a0k it BF clong 4 any time. In one
ergﬁ&d 11%§1§te Qg%%bﬁllg oP ISR d%%glngngﬁ@lﬂatg ?s%%ﬁg t@{he iRBlant as part
adj acent cornea ayer e mask
oﬂ tﬁphmhﬁétu@gﬂmwmr heaotlien (enﬂbadmﬂ@ttehmeﬂmmlgavcttty)ne!f such as an

t he masks. The inventors have dis red that certain
opfthaimglogishi Bindy atlgast seme of r%gvsmc hexling e ol@rfap Jpglant just

atterns that interfere with the vision
pg&rtg’év?fﬁg&g??ect of the nmasks descri bed herein.

Accojuduep! y,In Glittnatenenakisets eoxrée@ahbﬂme\domwhaéaﬁng natdulators are
include nutrient transport structur s that dqQ not

bejadetoathe dnpiRphEsingrApastiEbls mehos WY ATUSS fUr %ther useful

t
U S0 LS 5, TR o s
détfvery G@Ges1WRich akelivgus deug chldyg ire dsearde pif impfanfation S)rq:ﬂacement

an eye of a patient suffering from presbyopia. The
oyfagpenigd of gme.

V. MASKS CONFIGURED TO REDUCE VISIBILE DIFFRACTION PATTERNS

[0147] Many of the foregoing masks can be used to improve the depth of
focus of a patient. Various additional mask embodiments are discussed below. Some of

the embodiments described below include nutrient transport structures that are configured
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simlar to the masks herei nbefore described, except as
described differently bel ow. The mask 100 can be nade

wofodehie3atat eri al s di scussed herein, including PODRS2006/013944
di scussed in Section Ill. Al so, the mask 100 can be

td &HAB& QYmﬁl'ﬂVan? HbiRR Bow HRAFRA: adﬁégﬂ BSudsRS cilifating transport of

di scussed bel ow I n connection w gures 4
nyirieits wmsathem&kolemmmmmistru'Eh&esﬁaﬁionié)@f hs embodiments

A RO o SAGEDRA fonal aFinwieionialhe pRENORYtHiemhdepletion in
d]?c%klt ﬁ&geﬁ%ebﬁlthgiﬁltﬁﬂgﬁgtt %%\tscﬂh% éa%edeg%é&exgegv{]veae ects due to the

Sui t abl e manner, suc | SCUSSe
presamoe of th@nna/skhin adfagent esrnbilAayetCwhed ddGhadhiis @Rlanted in the cornea,

andlnﬁ ggsﬁ@loo i ncl udes a bodﬁ 104 that has
ingrrasing o &PngﬁYW etbfomagitd A hsodventosr haye ﬂ@é@vexmz that certain
aﬂ“gg‘?‘%ttg.rgg 78R tranks a}?ﬁ'} Mﬂl‘l}g é +(§rat%acﬁﬁ?ac 101&1 lpg fierns that interfere

[Ty maint ng natu nutrien

wbletthemmm emprioviily effchedlthd ayeks dodribb® hsREONARSIIRGN, certain
E?{chge enbodi nent, the material is selected to

ed beretn thelowelude mutrient frangpertcemetusts thitedo not generate
dlﬁ?atcﬁf)ﬁ‘ ag&?gvop%t}%}w s& g]?t%ffgﬂg:‘?'ﬂftth ' 91310%1 (egxh%}n}ﬁ #92%)5)} the mask

bet mee Irst corne
emdlimersecond corneal |ayer (e.g., the layer 1220). The

body 104 may be formed of any suitabl e materi al ,
i ncl &#Hlg atigueesst3-dhesher ame @g@ﬁdm@mt of camasiat 190i einfigured to

| [ .
infiR SRR 0O drhTERE Bk BuierRiirdiaRt B Fheh oaid ORF G 100
sninﬂaar tootly nif3ks hasinbefosd dytied)ictbeptat QlesERRY @i‘i‘ﬂfererﬁtglﬁéﬂw The

one enbodi nent, the nmask 100 i ncl udes and
m?ﬁlft Woeﬁ%n be ﬁ??éiﬁ o¥Htthe mpaterialy élS@med Tipwsing un¢1u@ng those discussed in

SIS 5 SR SRR oo o e

disrfusded ebearve kn tOMmectioih ﬁlﬂﬁF%ﬁf@@%S&zﬁdp«ﬁﬁﬁ Qﬁﬁmdﬁ@rﬁ such processes.
Iocated thro hout the b 104 in one enbodinent. In

gurgdy o %Pﬁélei 20 apege af ¢ anfg@u 4.9, by heixg implanted

t
PR D IHEER 8 AN
sufthhle alanher, @fchlag daise Gﬁ,&uﬁadl abedetomrRetidNdith i BlresRds51C.
inthe |ater formation of a plurality of holes 120 on

t he AN 10B owembaélknep@cﬁhn?maséml%mmqum pothr 04 tht has an
I
an{eE;gI' g?r?rgedﬁplgfg %Rieg #‘g&rﬁmﬁro%;erfa%%llgg O(W)é ae&g}qdﬂfpgntigxgne%dy 104 is

capabdes bf ptistantihllyy naiitdiningdRehrByndtient e beldREh RREfidt l@ﬁ‘leal layer
and a non- transm ssive portion 132 | ocated between the

ang thesecprd porReslJayep4 Imape @mb0@wnt hemargial sGektied to maintain at

e 0 S tric
o SR Rl SRR of B R TS i ol piisming, etucoso
bet\ﬁt!en(wﬁﬁt c&ﬁé&lﬂh%ryﬁ kzdth@ﬂa}’eh QZH?%dle@edoﬁd CofrfeH ﬁgler (e.g., the
masks i n _general have has a dianeter withint

labieé ﬁ%@)ofﬂ*ﬁ efY d¥bmay berfmnest eftrmytsuBablermatsdriab nm‘/hldlhg at least one

of taﬂ ﬁ;egg%g ) ﬁ%m ﬁagflhag%gte 2 S%Tn%m r%b%yléln gpﬁg]]r su%stantlaﬁfy opaque
matdrid dinTeM emboEmRRS khd aktibCiedto #ith MRDody 02 TRE Rliatively high

water content.

[0150] In one embodiment, the mask 100 includes and a nutrient transport
structure 116. The nutrient transport structure 116 may comprise a plurality of holes 120.
The holes 120 are shown on only a portion of the mask 100, but the holes 120 preferably
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in the range of 4 to 6 nm |n another enbodi nent, the

mask 100 is circular and has a dianeter of |ess than 4
waomoefings7out er peri phery 124 has a di anet er of Pabms006/013944

3.8 M i n anot her enbodi nent. In sonme enbodi nents,

I e

o Teteaed ARl AR 10y S on b OmeAL Pl ke erpbodifpept, the holes
123 arerabingetyimna hes pattaan behich @saﬂhdtrﬂfed 5ti anplatali@flof We@ions 1207 in
sel e f ed position with respect to the anatony of the
Figyee 5{/’0 1é2ﬁlwwe%8é9W1enl%@lltv Rélacaliensroay brugefingd and later used in

t |
th‘réggtlfelé %ﬁaﬁoﬁ ®f %&Hﬁ}aﬁﬂr X‘{)ﬁ@e@l@(ﬁ%ﬁ'tﬁ% hrﬁsk %g 01%‘3%%%1600 has an
owanpergﬂne@dlZébt}mbdéiﬁfemahmlﬁéieadgab!f‘ﬂﬁb Batht 00 B sonfembodiments,
e q 8f t@f eye in which it is to be applied. For
th R0 ingliies Shrreeriee ] 28 Gblenst reciagly SSoapedsd i thorouter periphery
{
REMAEL A IS0 UG S BT

apextuge 1286 t hat corresponds to the anatom cal curvature.
one_environnent in which the mask 100 may

F
bgr d@éggﬁed Prefesgbbnihe mask d@?rﬂéas}’@?m@thealey@ ,ofynametrical about a
T t. of t
R85y TUPRPEIRRNED, O, AT L ST bl o i

Tlmmsmnﬁ gl hagk Hes ev\ﬂfﬁaﬁiefh ithirfeR trhfdedd?!fRNY YR 3 mm to about 8
., adults. Wen ing the mask 100 within the

mE”@ Pﬁé‘& Wwighin ﬂ@a@g%ﬂ%ﬁ)@m bt %tﬁ tremn; torabawidd pus.tandiless than about 6

f 1 1 na r.ovi.ded
mﬁ%a&nlt%sen b%gﬁn%nﬂclr fl‘;% ?{xjc%tféerce(l) %rﬁ hﬁ él)(:isg %) ﬁlg(fuqufanflﬁ%s a diameter
inl thy esrre off 4 toe6 e@hnda ah@ﬂh%ﬁ@rﬁb&ﬁifn%ﬁt ttﬁk?lﬂﬁﬁ@'de@@cﬁ&ﬂar and has a
applied. [0153] hi sone enmbodi ments, the mask 100 has

digmgfes pf 1@@8 thes drnmof Tepeyterperipbaer 1 240msiackikmplonef atray 3.8 mm in
an%ﬁjtep %&Y)b&il%je o%é gmf;oc{] %Eg@gt éﬁgtSt %g%%%rﬁetncgl or that are not

erior an pos eri or SU

syanieteitdl aBouth maskea-edpREiderithefitt NRicRAL ehdtin %"}Hask to be located or
post eriorsurfaces 108, 112 are provi ded mn%h di fferent

majpisineddn amelepied apsitien with respee te ﬂmamu of thhieyerask 100

has in m t ter 24 t .

NS IR O THRLEADSRT ST RTHLE B o RS RISl it o
pastiduddria@atosiical %‘g@orﬂ-@ﬁh@ Bge. tTig: H&’]?U@Wdf "thesrﬁﬁgkaﬂﬁ) mdZbonfigured

the_body 104 is substantiall anar. |In one planar

to sABoEN te Hie najiyp 9n4tpmw0é ﬂ@rreg@n@rﬁ itheoeyinin whick it isstodwmrappked. For

AT AT N —

thebodyab®EmiH8e plchddelr with Uh 3hRdbhi ¢ duitvAhRdNAdng thd mask axis 136 that
general t he thickness of the inlay may be MAt t he

coprgsRgadyfto e Anaiomisel eurvityreon Foo cxdiople, die nm\arommenalrdwhlch the
w80 8 G ABAS, Syl BB By AP Dol ko hes an

arrikﬁhﬁt hi&s,lrﬁatﬁllél tﬁ:hﬂ@ﬁés 38 gebsoRab YeRbn iRt sabdtuftla0Y c@ﬁ’s‘i’ant mean
about 10 mi cron. In one enbodi nent, the thickness

vaie Witein pasRentimblesgrap g 2. 5adulisr ohen appyiog Hie mask 1oo w1th1n the

co moag 'rl%ﬁpé e cgfgﬁ% ?IEI 1‘Ic;|:(l)(r al,(}a é)aglﬁg?ﬁ sur{a @S i]é%g aﬁ)ggé may be

préHéed sk ahOdndvint dFQUEvahle '&bﬁééf)@ndlﬂlg %9 %hat UF tBO ®lyePRSKBe cornea
generally are nore suitable for applications wierein
befwgen which the mask 100 is applied.

[0153] In some embodiments, the mask 100 has a desired amount of optical
power. Optical power may be provided by configuring the at least one of the anterior and

posterior surfaces 108, 112 with curvature. In one embodiment, the anterior and posterior
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mask 100 is inplanted at a relatively shallow | ocation

in (e.g., close to the anterior surface of) the
woanmsaasd7in t hi nner masks, the body 104 maybe PCT/US2006/013944

sufficiently flexi ble such that it can take on the

s&r%'a[cé (?g ﬁég%{é I}%%pﬁﬁdﬁ)?&%{]&%&% %.lgloﬁqts ? gPrvs ﬁng}?ceénbodlment

tiRfmidhe 00BSK vA9Mhg thick@iRe fdfPtht Gatek géh Heﬁmmkhé%ﬂu% 128.
configured to be inplanted about um beneat h

ant efl18d] surlhawe evtbodimpersopmeeaf thleranm iserface 108 and the postenor

k,100 d
BTSSR SR e e v
ot iR GRIFORR, cubian@d OtHe he aRRAJupSRE 'a@x"d)ss tthe gRsk dRBcES In another

configured to be inplanted about 125 um'beneath the
ehedimieot, bgthwfatbe a@tﬁnom@dcmsm@r sdaceh ¢08,dd 2 aird substantlally planar.

t th
i ORI BE iR bk B GhRE TN it e siesoTde ghest 1 micron to
all At A0 Imilrony RSd 8fibh & the r@ﬁé’ené’f" fr&ﬁ%oﬁla§ nﬁ@x‘bﬁrtélabout 20 micron. In

advant ages over a non-pl anar mask. For exanple
opubrgbeditieal, e podynkl ofetbk nwak 166 Haalarthxchnfesd lﬁﬁroé between about 5

easi a ne.that. has to | ar
b 4l b ot e eRaoimste 0 Giedpe vt be agk 100 i
abhdud @%ﬂﬁoﬁ?u[ﬁ/ BMHEE drbddRBerrBaE t%%@s@nlgl@eofeche %zﬂﬁtl@@ s about 8
Al's a substantially planaf mask ma e nore anmenab
mlqum;Shl amother windedinwing tthe fhirkness 168 of ﬂfc padki ¥otis about 10 micron.

diff b- f b d
ot S50 0 itieits A loas el e mot, U hie tar PRy lispigraherein the
A8 K00R §diplal e dC b YahiN &y §la8aABcR f%h'n?g@ & ScloS 108 eangglacilr surface

i nduce the appropri at e anount o curv e Int
of) Ok corees 1h thinne amasks; rhoblodyeldsmast Hnﬂufﬁ&kntl}OﬂemBle such that it can
onfigqured specifically for the manner .and ation of
ag gSUV TS RE ¢ i/é’ﬂx‘mlfea avith olnigh 1t d¢, é%leéi viighpupdipeatively
ai@&hh%rtﬂeef) t'l(fa?BE’xlfbl‘?xganQe’ 6Ff tﬁehl?xa ?O@Shf"oﬁ‘é)% tatl(!n?"fﬁ’e sk 100 is
ma e snmaller 1f applied n the eye ‘posterior
cantiguredr toelzg, ineplgnted @mbowt ﬁmbmwﬂr fhrecatafortdnefatend thmf cornea. In

gy Ao B e TR O OUOREUS 9 P G BIIOL B B the

arft&forRecd 0P tHeScok ARl ARt £thel Qg]l)liémln"fmch@&rka@fa 18 1§j E&fured to be

| evel s within the cornea, cker ‘'mas
idarded abewus25 Thi bklmathrﬂﬁkantaner ald*fm;etafg'éxau&mea sdoether details
applications. or they are gener y easier
S A e B o heceoiieerter IR0t Abduetis campection with
FioBres BDAaNc, Thi cker masks nmay benefit nore from having
a preformed curvature than thinner masks. A thicker
nmaski0ds6l d e samtentiglly thntiomiashy bad $dvetab advantages over a non-planar

iy B eathe S RRLGh SRRk el RS GhPofh i1y than one
thePRst6 ge fhrhkadd a pﬁﬁ Bk PWaﬁlreL 2%1 eﬂ ﬁf i &%sé ?tﬁ%s involved in

transmt substan Iy al'l I'nci I ght ong
infhacikg amivatui3t. thd meask A0 tenm bs rligshate. pAIsb; o BubsBantially planar mask

sufrounds at Ieast a port of the aperture 128 and
31, b6 PR PREPAPIG Rt Yideh isLsigR 0B nidieepuisgnior among

dlfoFe'h? Q- ﬁ‘ﬁ&%gg'o?czij% %311 Bat‘fé?l? E)%Bafaﬁgn)%éﬁugeh ﬁleagﬂ)\é&ntlally planar

masks, perture
mask uses the curvature of each patlent s cornea to induce the appropriate amount of

curvature in the body 104.
[0157] In some embodiments, the mask 100 is configured specifically for the

manner and location of coupling with the eye. In particular, the mask 100 may be larger if
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t hrough-hole in the body 104 or a substantially Iight

transm ssive (e.g., transparent) portion thereof. The
wapearet1usxz7128 of the nmask 100 generally i s def PAeMS2006/013944

within the outer periphery 124 of the mask 100. The

aperture.128 may take.any of suitahle configurations, .
e oxer R 5¥R L curr o 1 o s B R L APl Wi the Ve posterior
of tHaWoRfeabe 42 prodiafld a kv R AN Wi BENhe cfd1€ ARRRIChHSEE above, the

128 is substantially circular and is substantially

thickmessr BB ofrthe fredyrd 84 of €& mTske1 ) mey bk viatied hpedtanr ehdrg $he mask
y .be. an ize that .is effective to,lncrease the.
1B B, st Tpplaaiattr af e T5VeTs WinF Famnc Rickey mask may

b hOERYRRIR. TRICkEXAIRS Gire LRNARESsULSokSafiatRfis. For example,
circular, having a dianmeter of less than out 2.2 mm

they aos geremddlydéasientto hhmdlgrandhibereorb adkt sasidr, to tfhlericiteaaet ®r implant.

f. the erture j.s between about 1.8 and about 2.2
TRicken e e EmErie DoV e SERTPG cepgoye than thnder masks.
AGhicksH rﬁésk%&glmo%ﬁ%?%gﬁ% favedft12BPKS ¢ o SruPa s th | glaﬁ'ﬂation if it

anot her enbodi nent, Iameter of the aperture

isaoofigured & comforhbistthe pevaturest the hativeametoanydivhereippiied.
Wi t hj e range of fromabout 1.0 mmto about 2,5 my K .
and BsRhC e st 15 gt C%éwm%%ﬁaaﬁmli.sgbmt@g‘y all incident
liég%l&n%l_ﬂ% ﬂHéé( 201685, e H&ﬂfr%ﬁsﬁ‘ﬂ%ﬂesﬁbl?ﬁnp%irfz;é#?ﬁuﬁ&;szat least a

I's configured to prevent transmssion of ra
patienf thier gpeghret h28 rmad ksubSButidtlyr pexeartpltensinissioneof incident light

enbodi I, the. nontransm ssiye portion 132 prevents
t@%@ﬁsﬁ fobpeses irs eneaen g(ﬂt?lyﬁ%.!algotﬁ matks) destpegfure 128 may be a
HPQIghLIRTe G thd %oﬁﬁglg)gr mogub%tﬁﬁtieg%!i?l?tnﬁaﬁsﬁﬂbm (e.g., transparent)

energy. In one e i ment e ansim ssi ve
p@tion itlenedlf3 ZTliesapednfel ¥ eftitht angsk e)Orgenembn silaied rwitin the outer

substanti all_ visible light, e.g., radiant energ .
PPIERG 2 Bk By HY: i EhesipsepreuASinat take agy of witable gonfgnrations,
s B Ry ﬁescﬁt}@d ARG RBG SR Gith @Fédr%rb&f’ 2 may

substantially prevent transm ssior of radi ant energy

out s[0d89} he In amgembalihée, tle penmns 128 is eubdtantially circular and is
di scussed above in connectijon

nbodi ts. [0161
S‘%ﬁvﬁgﬁﬁeg{]ﬁngr%ff ilﬁ?é%ﬁ@ﬁf LAY thesERios Seawerpre §2§Hpay be any size that
-t . . j i i t .
S SN g A0 SEL5r BELI 29 S48 R fvonia
Forhextampte) Ithe apdriuce 198 cae batcirttier, tavinga diathefer\o€dessahan about 2.2

forma sharp i mage. di scussed above in connection.
I} 0T eg&@élm?ntt e catther embadiaeniptierdigractepef the aperiyie is between
t i i . .
ahEY o, L2007 1t S DSESL MG OBREEA Lk et an
hashadparetérnefgeboius 1% ame ok éekst ont ditley entbodimemduthd diameter of the

ot herwi se be the case w thout .the mask 100. [0162] In
aR?FF@ree‘ﬁ@ga?tnleﬁ gy Mot gpertyrgh ¥kl days e disgratergpithin she range of from

a‘tf?ﬁl? x.@ 51 th B0 S5 hnflordR Q&H{htilﬁﬁleggéﬁ%e&{ﬁ‘o% abdlfi 1980 to about
I gnt. t,

['n anot her ertbodi nen e nortransm ssive
1.pamhi on 132 prevents transm ssion of about 92 percent
of all incident |ight. The non-transm ssive portion o
132 Bio0lhe rspondamsmissive revion Igdreeonigurrs topae)gat ransmission

of radiant energy through the mask 100. For example, in one embodiment, the non-
transmissive portion 132 prevents transmission of substantially all of at least a portion of
the spectrum of the incident radiant energy. In one embodiment, the non-transmissive
portion 132 is configured to prevent transmission of substantially all visible light, e.g.,

radiant energy in the electromagnetic spectrum that is visible to the human eye. The non-
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prevent the transm ssion of |ight. As used herein the
term "opaque" is intended to be a broad term neani ng

woapwhliss7of preventing the transm ssion of radPamtus2006/013944
energy, e.g., light energy, and al so covers structures
and arrangenen s that abso b or otherm&se bl.oc

trpRsEESSEYRRPTHPY | Y Svlé%%’éla Y RISy ERtFAns Y ssion A %‘ﬁ r@fen?% outside
|.i t a portion of the
ﬂ%éggkiﬁﬁafgpggﬁ |gur e%gm%gmgggéue to nore than 99
per cp1b1pf tAwe disgiiedi rabbdenin tdoanedion Wﬁﬁﬁﬂ}lg\&s 3, preventing

di scussed_above, the, non-transm_ssive por n
trapsmiasim olilight thipugh dbe Ren-{ranmaiEsi¥s PooB ! 3f2 %ﬁ{eawsttﬂa gount of
l@ﬁgﬂa{t%% %ﬁl% rétgiéd ér:hgim-x e i@ that wulfff%r@h%ﬁé& Q@th@'?étk‘na and fovea

ective or cou

to ﬁﬁmraaﬂiarp\/irhzﬁget has bisgidsed Bb@veninroengaiiph ewthnﬁugnmz} ths size of the
di scussed in_U.S. Patent No. . 6,551, 424, |ssu%g
apegture 428 is wahcthal thenlighs gyansmitisdotberethaugh, sener lrye?ﬂsléferges at the

I‘e?rlgé Eﬁ ?(&an: écgcoﬁasélg,e uch%ﬂ?rﬂer ﬁﬁ%% Pe%él?tgd 2P ANE eye tH&n would

rlen tran structure
oﬂ@nﬁﬂﬂ@a@ﬁh@&ﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬂkﬂ@ﬁs t he plurallty of holes
120. The presence of the plurality of holes 120 (or
ot he[01§2}ans ﬂbr pne t grokadiment, niky ApE-apsIFEVE (RAEMR ski%rprevents
of 0 % 0
et oGO PASeACPE bABAVER: BRI ODRFRN e non
trﬂiﬁ’s‘hkssl&wporﬁbn QBe peieati thkinissidacofMbout 9Apemesisdfvg] incident light.
ortion 132 is conflgﬁ{ed to absorb about 99 percent
¢ nAptiangRissiMe perieindEiRt of thgrpask, Hif pax derrgniipnsd go berpaque to
0 MAthOUt te ”»
pFet° Bt Rey obPefe) AE P Sh P BERER: wonp B BS FRERRA o be
bRAg ~°terhhﬁféb.h§ihg Tcﬁilﬁab[ll@ﬁf beaBifigStht angaistibe T 1ﬁﬂa1ﬁ Wwhbrgy, e.g., light
that only about 92 percent of the light incident on
emeﬁgy, of 2 spzmyms sthctares apd apangeszenfssthal ehparht asptherwise block all or

leﬁ] g{gﬁ e%r Sas aus%{;st%n 1al ?ﬂleog]boee}ﬁgg‘l%ﬁf ]\clﬁat ﬁrger %rhg&itll:lﬁ%&‘ at least a

pé@l%nQﬂY tlﬁ@BodiﬁmmlsQfonﬁQ@r@& t®hbetopeqeye rh&re&hhrﬂ%) PercsBy & the light
hgpt to pass through the non-transm ssive portion to
ntbeiean. [ 0165] Reduction in the depth of focus

bene ft e apertur 8 due S [
baIah@&éPby‘¥% %?%ﬁenPOYEaﬁgnpégf%%gggggg P ? ??? may be
cdsmﬁ dL20 prevBntOfnsalidedi BEMEht WiBobt 80360 sl Inefdett Hght. For
(e.g., the holes 120) is capable of substantially
emnpic,aﬁhﬂ inpagk n0uecald heimpdderrefleqtion o corldabg made te diteragh with the
ne that is cent; Lo t 0
rlfl élcxéorfdg) X aniier, g3 (1166*8 g ls)getclgtn 80625§1 é£%4 issued April
29 08B, WhicR is héi’&fy ﬁlb@boﬂa&da%d r@féﬁé’ﬂce hereirhia iR@atifdty.or
surface 112 of the mask 10 The plurallt%aof hol es

120 #Ms4tonfAgyulisstssed ehrars) éhmmrskeih@% dw pas$ oHEeOYHransport

<P 4 S SR oAl S B a5 R o resenc o
tHeZftu@fityt moma&o%&%tﬁ&qmsp@t Eh@uirg) thady ARt Bie: traRai®bn of light

anywhere on the nask . O her mask enbodi nents
tldesgly Heetothtrrrinmisyed mmo@c 5% bym@rmﬂyaallomg mese ligh to pass

hr}gltlgrhl ?}Té rrtlar Enf.&?r t Ins’to{nléI Cetm ro%lrlngnto e HonTPinEmissive portion 132 is

configured to absorb about 99 percent or more of the incident light from passing through
the mask 100 without holes 120 being present. The presence of the plurality of holes 120
allows more light to pass through the non-transmissive portion 132 such that only about

92 percent of the light incident on the non-transmissive portion 132 is prevented from
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regions of a mask. [0166] The hol es 120 of Figure 43

extends at |east partially between the anterior
weoeunfeaas37108 and the posterior surface 112 of PO®/USE®K/013944

100. In one enbodi nent, each of the holes 120 includes

Pe n!}gan c Z@M@Q Ilq(gl fr%%gfi ngv Z%A}gélg rlrsi(t he ﬁéﬂgl?@ P}ag rr Sduce the benefit

of thefapeigurk 088 oh tlﬁdfl@pﬂﬁﬁkfol@é)of thbeyd B} dlowihg mlﬂ)%h%}ﬁ to pass through
| ocated adj acent to the posterior surface 112 o

-apemissivegeeiontp gl veline.. each of the hol es 120

exte t a riQr

SUrf & jl &%‘f ﬁegnp%stdeep &eféu?ﬁ%lgﬁﬁgg%fapgﬁge%@ue to the
hales. 1zpqaa>alanzrrteby B sieicht Hrhhikikdb® bbA&hts SFAROThORNM129. I one

to maintain the transport of one or nore nutrients

egbpdigent, Hae Frassporigiructpre 116 dngpdre hadey U2Q)us eapable of substantlally

uffl ient flow of one
ol hat LA RE R0 5" Phnsst Bl <aapr Bt Brpdgreent o the
aiftetiod ®Aface 808 HEAS nadk IOODQOQBB tdaend bélﬁéa@{c}@ g QCQnd that is adjacent
corneal layers (e.g., the layers 1210 and 1

tonfihe pPatprorahuripes 1 §2cafithe miaskp b@Q)afraae pilualtltbr@fholabﬂm my: ooﬁﬁgured to

I | uco The tran
ot ABGS 1Y p58{ ARfen (B Fladl B Petiieaidne i Frics SRioe 1Lbg,and the
p&feriiir UniBEe ACT.09%s Hﬁ@udﬁ@@ labdR0 d?eehrrr%@nzbftﬁ tfnl—‘: rlﬁe{skamé) shown in
second corneal |ayers to prevent gl ucose depl etion

thﬁéﬁt 43wway be lngated ahevials ae Sretmaskr 198alOthérssask. embodapertthédescribed
k, 100 i s.ca traIIy mai nt ai ni. n
8P odO 1pfutRRE T aly e cdoB i Rt St one or more

regiongeah magyers. In one enbodi nent, the nutrient
transport structure 116 is conflgured to prevent

depl Hipeh oflheohaes A20 ﬁbﬁrgﬂre44b@(trmds avflegt qmﬁﬁaély(bﬁtween the
i ssue of at

A R T AT T
edeR o @R hdlay®. ih&816&1a 1 hedRs 138 Qn([@)‘rof%eexﬁqgﬂ %E ﬁgle entrance

to maintain the transport of nutrients across the
14 logatedmsbaasnbiodherenterior srafanell 68 of @ mask F0Or M }Wlé hx1t 164 is

BTSSR T 250 W SR,
offMke Hdl‘esal'\m Bﬂén&”@r@dén@i?@thstatnhg HRRI&A t‘fl@\éﬁteﬁofi ﬁt'??cteef% and the

of about 0.025 mm | n another enbodi nent,
pastevier aurdicarta? of thefmaskd@f. 0. 027 Mm I n anot her

SO, S 318 AR o

or@forehutd@itPARER! the ¥aQt 100! §5e %%stﬂoﬁ ssh%lcﬁ'l?:ée e SHGR mask 100

that the sum of the surface areas of the h
previdesssndBeientitovo bf end ortrhercholréemtslQfoss cohrqamasieﬂ)oaquéveﬁt depletion
ercent re oftﬁﬁgface area_.of the ant

0 SIWP:F%%S atcli% al 01{ 1St 18 secopd SABERdRYS i ﬂ;@ﬂeyers 1210 and
12208 OH&Rekieal offfakRSlat 20pbRatehe %%ab?%libgzﬁp%dj é({éﬁt al layers

of the surface ‘areas of the hole exits
is rghigese. 1 Zlhec bapppd edrustuoutl 16 qrfehhe endskot 00rprozidis mﬁﬁélaﬁeﬂow of

eS8 18iock A v ol 00 bt o 5 o 9d Fomea! Tayers 1o prevent
glS®s8 GbsEtisy tht thtlld hQﬁn %Mamcuﬂgcetnb Cohll 3%6e 27938, AL AR 100 is

hol e exits 164 of al
capable of substantially malntalnmg nutnent flow (e.g., glucose flow) between adjacent

corneal layers. In one embodiment, the nutrient transport structure 116 is configured to
prevent depletion of more than about 4 percent of glucose (or other biological substance)

in adjacent tissue of at least one of the first corneal layer and the second corneal layer.
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hol es 120 conpri ses about 5 percent or nore of surface
area of the posterior surface 112 of the mask 112 and

woOheresinsa7of the surface areas of the hol e entragtes204013944
of all the holes 120 conprises about 5 percent or nore

?rfasiluoiféglc © ﬁﬁ?gﬁ?gfe{ﬁ éfzge agtttﬁer B Séarﬁtfé %%ll@@el}}?ﬁgﬁb? g;arbsport of nutrients
acF@Qfgth lrégk BY. GRIRE e o@#&’éﬁ thé @kgleﬁn 190 OPE FdrRieAtviDS diameter of

ch of the holes 120 nmay have a relatively
aten St itmnr asmose clu armlheraanﬁ@dnhcntpﬁ]e leidsolaiveendiametee of about

0820wt ﬁ%ingﬁl%%; P Baaens dhe Rolst hatias KTRGe g, 0.025 mm.  In
‘ﬁ@r éfﬁﬁO(glél% Jﬂg o1& hendia nglag'l%ttérﬂ‘egp abO§ 80LEIMAl  In another
sur 1 a The

ace he posterior surface 112. [0170]
ehbdditnente tioholes AR0 dfave hedimbles il A fangofof iabd)lﬂr @620 mn to about

oA EESoA S R S PR e
t )
R P L IR T 0y o 5

pércait o8 nguit iod Ishnfade(m&t aﬁﬁledﬂn&lhan sﬁ,fac:eollﬁSt ofiths nrack d00.e dln another
to herein as a hole In odi nent, the

empbediments theguumbe oﬁh@emﬁo {Séil?iﬁed iRl suptof fhe Sugﬁ%ee areas of
e I
BT ESRIRAAD ORI IBHEY, Bof SPRREH THIGL Ly (Bruce o
of ﬁleg;ﬁﬁ,ﬁﬁh@l' Isyirfdet hinof te maskgeo®f I raﬂmhabembocﬂﬂleni, ¢heonsmber of
out 100 microns, and, in one enbodi

h@lg@i&asrﬁﬂe@m Such (AU of G FBTAGS ATAHEE BP Hple Sxits 164 of all the
h(glgg S%Oa%{épﬁmeg I%@utt er%ém 93¢ nfdfre Eﬁ%ﬁ@% o]tf%g%&s&&{b? shfface 112

m crons, n one e nent
oBihp ek Mo ehd theGum efitbe surfatbardapbthshatd engraacd 140 of all the holes
dianeter are related if you want to control the anou
123 porgprisce GROH P mea?m @k more ef purdace agasefhe aateHAr putage 108 of the
0 I
PSP okl o LIRS IR b Ry sompis st 160
nﬂd;rspérﬁﬁ‘at[(ﬁlsher ein. [0172] The enbodi ment of Figure 43

advant ageousl enabl es nutrients to flow fromthe

fi r st0168} nediach pfdhe heles HE0 BB Ao relatayely syastant prRss-sectional
allegve'fﬁ %ﬁ c%n%' ﬁ%oﬂllg rcﬁgsst;%%m%? ebé/ f Véa%ﬂ a&)f %J 86teS 120 is
Can arise e presence of t transport

sWstan€ially €irculf. Haoh o€ @l 120nmaw B@n@&&ﬁcylﬂdbleextendmg between
packed arrangenent of the holes 120 can generate
theianterige pyréage 888 ead the pesteripr wirfage e patient. For

g?(g.rrﬁh%nl(pat entrglatm/eg 03131%1?16 Y EGne J)IE{ 3120t ¥§ o(;f ?Iﬁglre& in some

S, Ssurr a cen

chBb@medit0 Aadisogséd Hlﬁéxfepﬁkt}ﬁ)lld%emo ¢f0he iﬂasﬂ'heo IafB/Eem pdcked e.g.,
have di scovered a variety of techniques that produ
a@mﬂtlageeb%p@tt%nd@m@m@la@f ingthis emBerdipent repclk of) ﬁbee holes 120 is

h
s%)%ate(f Hg%nr te tgcﬁ %}11! R ef 6}% t%’%? i %@@n?faﬂﬁ Ircggiq a tcﬁget'?ﬁ)éé,s sometimes

I Sua O no

rofbrséibto e hd 4 Bolelhitah.MRSdhe ehibodiigerttho tokpitch isMb@ne0.045 mm.
diffraction effects would be observabl e, the nutrient

tr anﬂﬂaﬂl stlnuet le® pattespy dhgeengles dsivecen dings of symmetry are
apﬁr]:);urm% }? ql?)l ée%rr]et:esp e g;l)afc%)ngn!)y néi&s %f’o%gt epn?f fnllmgﬁ hbRs is generally

within the range of from about 30 microns to about 100 microns, and, in one embodiment,

is approximately 43 microns. The hole diameter is generally within the range of from
about 10 microns to about 100 microns, and in one embodiment, is approximately 20

microns. The hole spacing and diameter are related if you want to control the amount of
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el i m nate observabl e spots. In another enbodi nent, the

nutrient transport structure enploys a pattern that
weubstiasa7zral |y elimnates diffraction patternsPOT/US2006/013944

pushes the patterns to the periphery of the image.
ligebtindingsiie8. 4PB 1R RIS hies

%f hol réés: 220 t hat 1/r%:\ ' be a Sp fl?lgﬁfgﬂ%@'i St%%n ?ﬂ%leeareas as will
beuidersipakbysthbset czfrskﬂhilnl thee it in 1/1aw dfthd diecloaskhde@d. The

hole@)g%f of .the hqle pa terns of Figures 45A-45B are

spac 372} om T Emboimsnt 8y Figuredtiedion eoushysaiablgs putrients to flow
ﬁbﬁ' the Hir&tctfbméaplagﬁemr%{) %@g&;gcﬂidnaﬁﬁ gé)%? UShE qn\pe[r#o&'? have discovered

hol es are space a non-un
thatmegatiye eisgal, effeots eanr aisd ahmeaoahe prestrte ¥Tahe wapgoreRucture 116.
the hoggs 220 have a substantlally uni f or m shape
10 SOMECHReSs AnRRK Pryked aupagemant af ithe bolestl3ftcan generate
u rate
dlgﬁ%;ﬁgn I%)tﬁgt;ériaém bl& et‘gg 8atgéeng a?g é}%ﬁg&l!ﬁ: %ﬁgxﬁ‘.a gprglgt ogéffrls{a a plurality
olsipetset.g., Blhspoi‘emnbyndlﬁg f heﬂthﬂ) light wih 8668l 20 hdvidda h&@patterned.

of ﬁhgz&e 455 Ceneral ly, the hlgher t he percent age of
t he bod: etlﬁ‘éﬁntwaélaﬁmdé@owré fovasiathef rtqémlqmeas |that produce

ARIBERS b P 5 U B o

dedgterdovis svigual eﬁentﬁas @ot hubsthansltyt ihdit bther Piehf Denefits of a mask. In
Incr%ﬁged hol. e density can also permt snaller holes

oneoeabeimey, wheresditkagionsttagts Wpaldstpﬁwbsea@bles tlagc hiteiemidtransport
r 0 e 46A sho
B3 ) G S T o PRI e

cligiinate aobstiwatblbespors k 1d GothRX eaboddasa! ke dulichf %ﬁ@b&ﬁ/ structure
?lOMI The mask 200a can be made of the materials
emRlQYS ARt Eiag pbstanially glimipatas sliiragtien pattarns pnpwhet therpatterns

Kﬂﬂé ?Hgy iggg?hcan be forned by any suitable

suc ose di scussed bel ow i n connecti on

WI t nmyq r esFiafe 4581480 Ghivt thovahbadinemns ofhafded of holes 220 that
g{ocesses The mask 200a has a nutrient transport
bs,apnlicd to pemaskiiet isnetheidse substantally siynilof th dieemask 100. The

f t h I 22
hoﬁ%%&)ﬂﬁ gﬁréﬁ]ﬁ(gllgg)tah%ﬁe i rreg S;lreggpa&ﬁgf qqnnqaﬁh other by a

rargions hskecipacinglor Hodp pitchl Nen Q)ﬂﬁf’ Serrﬂﬁ‘)@iﬂl&ﬁ@ WisShABE below! HBles are
hol.es 220a is substantlally circular in one
spa6ieh dEpmneAch othee by w-@zﬁmmryom, gigr, it arrandors rapant. In one

enfbBHintaY &hd H@u%%haq)e%hn%{)ﬁ téarllp{ i af8h0| ﬁz?%%}rf.}? N Itesgglgs having a

hol e eXit, are ot

sulostemntialy emistane ci@ss-sdcfiofdl Zfea). FighBy 4 iIRIs8h@E ﬁmtﬁaﬁ@ ogholes 220
vary the size of a substantial nunber of the ho

Sepé“?’t%éﬁrﬁ AR SPaqing, arlesreinrthe ﬁbwii}’rmcrﬂle htohas ik gtezaErZEﬂathat of
n e ando [

Flgglg% g?%t e%%iﬁm]%enhl n(l%rf e Iﬁefc bage 0 tﬁ og)()grat I]ilgs holes the

mdr® fhechadki willr @aréﬁ&t inliriéatsrintaasad e biglar %@Ma@i‘?f@ ttlSQIe ®ne way

mask 200b that Is substantially simlar to the mask
to pryide R claigher areregrntage; plebolgi 4@ rierie | ipcrioateothe admsltyrm?nhe holes.

IncadQ the material s di cusse d herei
T e R -
as ismshie 20100y leaydehee, lapsrdbldy any suitable process, such
as those discussed .
0175 Figure 46A shows a portion of another mask 200a that is substantially
similar to the mask 100, except described differently below. The mask 200a can be made
of the materials discussed herein, including those discussed in Section IIl. The mask 200a

can be formed by any suitable process, such as those discussed below in connection with
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bel ow i n connection wth Figures 48a-48d and with

vari ations of such processes. The mask 200b i ncludes a
woaane/1284h. The nmask 200b has a transport struCuOMUS2006/013944

216b that includes a plurality of holes 220b with a

PRSBSOS0 A SO e BRtee e i (Bt mutien

f3 f
Bl PO Sty AAP 00, gl e o

th20Mdles0 220 baveas knoRaGkfosur sizeun diha chdlése 2P magriter mmifm in cross-

The fa et t he shape of . the I nt rance at
ScEoRABHPSs TR 0SS TUOME SBRO EroTeR 08 1ot circlar in
oﬁé&ﬁf)g‘dlf?%}ﬁe P ﬁ(l)lggl E? BR%ircHlaNin slﬁﬂe 9941 Q5% HPBRRGe diameter

axl s an ort axis that
fipsr ephmldlentrhme tt)(a hdie eint) rogt aDel (ﬁherWhEea ﬁcmsmnbrmay abéeast one aspect,

substantj al | ormin sh 0 t he
¢ 8p PRFERt |t GHYSE IRleRblS tp ot é’ﬁ?f”é?ﬁ? S@@P%@éﬁ% f thgqmles bya
ra?lﬁgﬁlt U@ 1 h&&ﬂ?ﬁér iboufif ffrft AHE 11T BY 04 %f’eencﬁ‘l-umform (e.g., random)
non-uniformorientation. I'n one arrangenent

irsdibsamrdre sdparutedisr a oén-tukiforina@t, 5 I’aﬂdmn)aspaang 0 m ori
entati on hi some enbodi nents, the facets are

non- Hi7pbr mKigurg. 46Er alfnstales ewogﬁléﬁglbgﬁang}t of a mask 200b that is

SRR S50 e a0l S LERLRE Ok Flhy, he mask
ZO(DtEcaﬁhSmemhde fbﬂ"the lrliﬁte’rgllwdilecmﬁednl’mrﬁnplfnchlﬂmgfthﬁ&ghmmgsed in Section
aspects, lurality of holes to reduce the

I{.c Adron e T@FSkt bifande Pweﬁr%@zyewqa@.emr@ceawsw}ae% thgse discussed
bgl%t & ind t1o@a&1{tﬁ% %sh@éa-@éd']g&%ﬁ \';a?ﬁH&Es I)f‘?\}glz‘ﬁ gﬁ’b%ses The

nprovenen rovi

nﬁ@le IZUOIHS énclsdes h Bsdyapybof Thch asek dZtBQB Mhiab @ctraispare striranre 216b that
exanp i n one enbodi nent, the_ hole size, shape, and

inshidenp glreity Of hales ?%Qbswﬂh aglewpbfﬁm Bacehgminipio; Th particular, each
opﬁl I’?ol de%e]falfaJ]b?lgén atice 'B%ylopaﬁecﬁﬁpgl{ \clfi‘rﬁbtéxgor surface of the

non-unitrorm V\B another e

nkk 200@ms K 304 dJftied hdls eﬁtﬂhﬁ:eamﬂefhieki}bysa mﬂtlan off ﬁlealmdy(ﬂo4b of the
t he masks herei nbefore described, except as d

myapl PAYR pFQpnBmIEdie hoisentrante. SHie fasst 1p @qﬂ’&ée of therho ot entrance at
L0 S, TR B R s o

e@N)Yansdblérapitep@rwitde a Songsandh and atshos axidi thailis $>etj)ebdibuiw tonthe long

connection wth Figures 48a-48d and with variations of

axigch The daests @aay b%esu}a\%@waﬁwdmlf?@muaw Pephody 0Bpsembgdament, the
04 e [ '

BRI REs AR R P e SR8 Bmls Efcts may

hiwgh Qﬂn—&ﬁifoﬂns ohe@taﬂi@ﬁ bebveararigament hesubgartia hember of the facets
region 305 and the outer perlpheral reglon 306. The
hpty rsadomenyieaiation Ny SRS SH aﬁmeen&ﬁ dhe @qeéﬁqare\/m%mfom (e.g

T SR Pyt 1
strugdrn7g 310Gtheh Ienibﬁ&n@ﬂtwm'aﬁﬂf& protvhﬁdnt&ita’f eyt at least one aspect,

transport structure includes a plurality of holes
inchding ane b gnenst ¢fathe foregrivg @peqtﬁeofh@mé@al(ﬂé of holgg fo 6?(1“06 the

tet gncgfm 'ﬁ‘ﬂ)e haoles O r%hﬁge 1'31tb?1eh 81fﬁ?et{%n n?aq{e 1 & t atte t at otherw1$e

2 por e nutrie
ré&fvo¥hel dSion improvement that may be provided by a mask w1th an aperture, such as

—3;—1

any of those described above. For example, in one embodiment, the hole size, shape, and
orientation of at least a substantial number of the holes may be varied randomly or may be

otherwise non-uniform.
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simplicity. But it should be understood that the hole
may be | ocated through the hole region 307. [0179] The
woubwmr11pari pheral regi on 305 may extend from aRCOWSEI06/013944
peri phery 324 of the mask 300 to a sel ected outer
circHﬁﬁg en 6 40f 0 : el ect e t .
ci rcunf e¥ enﬁglgg542f Sljti(ﬁgs %éﬁeéo%]?o-sﬁmﬁg%atogd& a]%aay 500 that is
suhstantiolyd singittir b atiysoftimembslanhdriiabefuiee despibéd) Nyt 3R4described
dg% %&ﬁ% sk ﬂgo' I.n one %nbodinent, the sel ected outer )
erentivbetosh c Bheyaskot00: 49 bwrade ot the materela disqusspblirein, including
: t P&RLI r 4 mask 3
g e o Bk RLoDE oRiSg g S8 R tonka08 YRR K a7 Pl process
suh asrihese dissossed daloweingeonnédtion Wil Fipards IReMRd 338 with variations of
adj acent an _apertyre 328 of the mask 300 to a sel ected
SYUCHRRAOCES¢Se U e r BATke 389 Anelpdeshe bedy 3000 TheheodyeB @k hesi an outer

' LJ: r.en: : . 300 is.locate
PR ST EThal ISl 00 ik BB e
regfont 3 ivelokateDBetviccnniee eutep gerittal rtfien 36k amtiatle o0RE peripheral
circ égner nce 327 of the mask 300 is |ocated about
1eg109530fn 6nRadye3h ey Heq inshedoy ars 2pertyre regipn, Tivbensathk aperture

: at .i nvpl ves. .
AR08 B4 Rl 7R G075 080 UL et rrpon
stfuetura B @n Iiodndehbsdiment, e MRG&nt IRLsl §RRARE Hdtek @ plurality of

the | ocations. As discussed further below the nethod

holey, At leastianspbptontial @orion ofi the holse (hes all 196 thedhades) @tk located in the

g satd 0 0 re crihteria. For exa e
hLLEEbP BT ok By B! aPRIoR G ket g IE6 gy shown for
simplitieas Buaitsshoaldatnd igderosd tap t18f hdlbenfiobé fochted MmRREAGhe hole
formed at | ocations that correspond to the inner or
regiope®7per i pheral regi ons 305, 306. Anot her criterion
or

pr ohighkd:s a | eas ey ori t .least a .
sub slltogm]i al ‘1‘188 ro{ﬁ |{ecr) e %gPﬁ?r%ereﬁgneisd#?’é% eB%’Pﬂ gﬁ? RRs) ra_ﬂé’(ﬂlt‘ir&?nphery

32l afgke tnasle3@toct feddctedriter@k@3MERence BB o t1d b & 30N The selected
could be used to assure that a wall thickness, e.g

oyiecitonmeraage H5sehiheanaskt {eis lachted artlebiof asdial distante from the
Sk redet ermne nmount , hi _ope..enbodji nent ,

ot PRy ool SECHE! BB BIT o op BB oo bet Hlgeted outer

ci@bmifigrede IP5C6{0MS mdsQ 1R is Nocabedv MouR DIBNMAT fbMEthe outer periphery

enbodi nent  of Figure 47, the outer peripheral region
32494 thesmaski 30nat ed and the hol e regi on 307 extends from

t he r pell ral_.regi.on 306 an outer_peripher )
e PR, PRRL PSL Sl RO RO QUL B LRI ocain
e.gh7an inher paipherytsdd flisseal ad 8O 3ot e @hdsR1308164 s@Reked inner
.the hole region 307 extends fromthe outer peripheral
cicpgfapncs 3 7tef the mask 8P0pdiiepriscted 3oGr divudEiretkie27eo the mask
K O,.that is simlar t.o th 100
SOREICRAT SIot et e iy o Phdrd SaRk e 300. Tn
one ambbeinidethokelbbted MiHer irdinifefting6 Y33 8¢ EMBIN300 is located about
|nclud|ngbthose di scussed in Section Il1l. The mask 400

0.QgmnyEom dhenagenneriphery 3ot abl e

[0181] The mask 300 may be the product of a process that involves random
selection of a plurality of locations and formation of holes on the mask 300 corresponding
to the locations. As discussed further below, the method can also involve determining
whether the selected locations satisfy one or more criteria. For example, one criterion
prohibits all, at least a majority, or at least a substantial portion of the holes from being

formed at locations that correspond to the inner or outer peripheral regions 305, 306.
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process, such as those discussed below in connection
Wi th Figures 48a-48d and with variations of such
wonrealsxrs. The nmask 400 includes a body 404 t Rar/usa®e/013944
an anterior surface 408 and a posterior surface 412.
nutri ent tr

SRR S RAT) S P, AR o o

h91|e§‘ 'ﬁ%l‘d Béin%forﬁﬁh S0 8186k toldaeh eHees Fﬂ?@xa@ﬂi}ﬁe f QERB &ritdtion could be
the body 404 so that nutrient transport is provided

uiglt totasame thas suvaﬂl dickness; agt, tlemﬁmgtyst(cbstgnce etwean) adjagent holes, is

i nal catlon ad the f t h
nfiofest b 4 BrOERLPERT t, GRS Do nly PHeel) fhickness is
pl?é%ntg@h%ﬁnIfé?;%@!&@th&%ﬁﬂ%@z@ﬁﬁ&oh@at when the eye wi th
whi ch the mask 1000 is coupled is directed at an
obj ef@182p bdnvd exmmonl ofgthe andhodayentooft Fugurenﬁ"gethgfoutdna:teripheral

Sl SR LSS e

36RO Bﬁl@ @:?24 tﬁleanlaﬁle?‘%aﬁﬁﬁmnﬁsth@eﬁgbﬁnﬁam Bﬁpi%ﬁre 47, the
460 and a X1t 464. Each of the holes 420 extends

1raieopg1pi1eta1 aegpm BO6 axéleniAsed aiéh¢he hale sqaion 30k exgedBdrams the outer
forms tQ s tantially prev propagati on of I|ight

PR ﬁ%gl%?gﬁotﬁm%‘&ﬁrﬁ’ﬁ’é Z%o the posterior surface

412 ey gh ¢
R

dedeeibed dififepantlly batoivs HARGnadhat00ican be smdt bithecamdttriialk dssissed herein,

of the nask. 400. _ hi another epbodi nen
SR P B iSRUb SPOHAThoF B TSI HMran i>6|f8ﬂa~°é%?y any suitable

ppdcgfsn $hal a®¥hdRe Qﬁgcluggéh ed'eltﬁg ih ec@ c?i()n qgﬁz ‘ﬁg&fr@sﬁ 48a-48d and with

antefior or posterior sur ces
vﬁmﬁm); dfsath ipsodesses  tThammaskt m(l:i«thISS af badyetOdathlt Hi0an anterior

sone enbodi nents, the transpori ax 466 i s forned
seifaca 08 g @ RUSEeROF Bifise f12-0 The mask 440 50 458uq 4 N transport
A b ylnmn%%g%toﬁmg’%l? Qﬂ&ﬁaéso l‘ﬁial Lsﬂr ?hﬁolfeér 299 L8 holes 420
Santerior surface t ot osterl ace
atehfopmgd ih htke bodye 402Go that ﬂll‘tﬁb]li’teﬁraﬁspm di peowtided huat transmission of

transport axis 466 one pore holes 420 is fo d

raghans GGy (@S wiiglH) Poetgfj el Qeqtig AdBRen s ot PEgHEh gholes 404
r t

| BP0 RO 2pOEOIS b AR BAnEP Sl ibyllfen e e
withl8Mhjchl theomasle mood i isswuplet hie dicdceedd 210 an sobgeat ctal Tag Vlelwed light
cross-section and has a _dianete en about
CRREY 3 B aSng cer 9t SHarshe ok mﬁ%%awosﬁmgth&é’@les along a
phﬁegﬁﬁlggaggrtﬁema% degrees. The |l ength of each of the

ol es (e.g., the distance between the anterior

surf m41108 Iartdletehﬁ)oﬁﬁﬁérﬁ réaoh of theflades 4@D21)as|ashoﬂxemmae 460 and
about 8 and_about 92 nmicron. In another enbodj men

athele @iﬂaﬁ@t ekacsofihrhelst 40 @isen SR B TSRt s dhe trensport
{UE %6% %ﬁtto @E&lt lg% ﬂ%:%gﬁt ﬁlig?%gig[n? 6P hgﬁt ﬁr&g%e Affterior surface

es It
40836 ItlﬁﬁJbﬁstérﬁ)rlsnﬁh«wjﬂ Zatdoughothalholes! 429. 4RDond1emB@hiﬁent at least a

cases, additiagnal holes 420 counteract the tendenc %/ (%f h
1s less than a

spbstrgéinl munless of therhadesA20thage antsane thertransort et 466
tﬁi@lg_n%géggf {hlgemggﬁséh)OA'qg another embodiment, at least a substantial number of the

holes 420 have a longest dimension of a perimeter at least at one of the anterior or
posterior surfaces 408, 412 (e.g., a facet) that is less than a thickness of the mask 400. In
some embodiments, the transport axis 466 is formed at an angle with respect to a mask

axis 436 that substantially prevents propagation of light from the anterior surface 408 to
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[0186] Figure 44C shows anot her enbodi nent of a mask

500 simlar to the nmask 100, except as descri bed
wdizbdeemsa1r| y bel ow. The mask 500 can be nmade oPCThS2006/013944

material s di scussed herein, including those di scussed

in Section_I11 e 00.can be fornmed.b .
t@mtsa%s‘gfaa%&%t G uihanctenslc hypin@libogiieh tip ransport axis
Witblts AW R3mé8 3 A8 ANWiNdsPedab HRIhARS xRS 436 that
ugﬂ&%%ggg%ség SThe mask 500 i ncl udgs gbgody 504 th gt :
1sh%g@m:namghem qreveut filae eréjédjonaocf imet ofatlie healgeentfihGe 460 from
%Fcent antg&lor surface 508, a posterior surface
ppiggd BCHESR* | ayer 514 adj acent the posterior
SUff ; | e uthCnak84-section and
betmgﬁgsf IP?@gfﬁﬁgﬁﬁ&?%gg§h%%gmgns %he second “wl%?an has a
diampe6r kﬁﬂweenTzib@utTﬂsiAnﬁﬁﬁn ahd abbuic8 urﬂlemnaaltdjt}rel emtsport axis 466 is

transgor structur 516 t hat

betieryaaad § S eipes 11y letethel arhig3 e PRUE F) (6- Gibligence between

e iRy sﬂrfﬁd&%d%o&% éxgéoﬁgnéﬂjﬁﬁfa@é'hﬁ YERWbeR&n about and about 92
transported across t di s ussed above,

ndi¢rans i sisitler enfbodankrinhe divereger dfebgholes #2Mis)abbot 5 micron and the

retinal ]ocations adjacent the fovea thro ﬁh the hal e

tragspoTtANgIeHS Pheit 40 SETqss & &rtred Asi h efihgholgsy 0 increases i
les en,t e

A ORI 1] Aot
cotingeneet thd tegiéncy @i engenholeh® ﬂeﬂiﬁg&h@ﬁmbhxﬁtof@inﬁmt flowathrough the

enters the hol es 520 cannot exit the holes along a
Hﬁﬁkﬁ %ndlng near the fovea. [0187] In one enbodi nent,

on S I
oLl 6, DR A SIS AL A0 sim o t

mlaklg 00 f é)Qﬁpﬁ he dewatibed dfffei&tﬂfyalﬁ‘diowo THIEEHQ@ISBGOIdah be made of the
surface through the at | east one hole.

maigsigl feyssedhiseeingafudipg those disaessedy $fi<>§9n ﬂﬂé| &he grask 60 can be
R

4pp08d and Mﬂhbvaﬁ?bahelmom@chlmms&w?ﬁ@ﬁﬁslt ISG@SMdesale(ﬁiy 504 that
566b, and the third mask | ayer 515 includes a thir

hifofie 2REFIY aﬁfmé@%@emﬁéﬁdnﬁ%( laygny Oaadipgepy they %mrﬁlﬂfaw 508, a

PR 8 T0E Lkl ROCRUN o e AP oS82,

tierbaaiknandr, 5 15Hecdiéd Bétwaadthe eiramndaskrlays 5a0tand Xles séobfidmask layer
566b _are paraIIeI but are off-set by a first sel ect

ed
Skroukhe maskon@) edigodichses 2 tni"@"élééﬁﬁ’ép% Ftragfupe] S16 that, in one
e%%g&ﬁggg tlncgﬁ(cﬁee la}?@%ty}@ﬁ%&%?%ﬁ? pﬁ'xg hll)llge% %Ir 2l gmd&f frthé Body 504

s® o dutient arc@a@Bbpafedtdecost tiansipsy, tas alm&ssEG @Boveh ff»ﬁbtransmlssmn of
566¢c are off-set by one-half of the width of the hol
raglinnt ieaeisy §28alisisd bhretigalgecatipne adiacené thenoupa Hsauchdl éloles 504 is

1@[{/statghglll3t1 ?J‘C%elp(gét 'Ir? B art ‘gﬁfj atﬁ ?Bﬁg %64 ard ?8 ? Sﬁéljl a% Sfhen the eye

stance O Or greate han' t

walhSt1a8E eheGhadkBH0as! t@lpléﬁ)fstdiled@& abin bhjectholbe vixavddi tht conveying
520b fromthe axis 536. This SEaC|ng substantially

therieagn pEthit griect thas enisesshe heles ARG eRIIOt ordt thehelss 3lnpierangth ending

ior surface 508 to the posterior surface 512.
n%%?%%%k%% one enbodi nent, the first and second anounts

are $@EISFTt edntode embodiment, at least one of the holes 520 extends along a non-
linear path that substantially prevents propagation of light from the anterior surface to the
posterior surface through the at least one hole. In one embodiment, the mask 500 includes

a first hole portion 520a that extends along a first transport axis 566a, the second mask
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substantially prevent the transm ssion of |ight

t heret hrough. The first and second anobunts of off-set
woayoshiesaachi eved in any suitable fashion. One pethise@ee13944

for formng the hole portions 520a, 520b, 520c with

P S5 LR PR Bl Ry LRI, DR or wc
Se6ly,eindTh0 thitd@asiegads I 5avietud8sl4 thiabole gﬁrttdihi 3xclAWRHing along a
515. Figure 44C shows that the mask 500 can be forned

third Frarspeeeaxingetcs hhe Aiw: srepndringddhire itanspave axssie680866b, 566¢
o e, SR e A L 0 b ot e s,

5661 e pirallél butodit dfPsdiebyt 4 dnRGMieldcd e @HINnt Hige BAb6SEment, the
490 onto the retina. This has the benefit of reducing

seqpad|ang diirdheangpemh axes 6yt J08n tareparalled byeare effeset by a second selected

t i S rcel vie atter that-wll detract 0 e
UL eSSBS kA A by T B5L b Bepl S0 are
offhet bl @Be-hhifPTtthevidth RAS hdlE Patttbnk F20ABLIOEc. Thus, the inner-
t hereby enhancing the depth of focus increase due to

maskeqgerniiil kol perivnay3on ivspacddofrpmdhe s 836 by poliB@icelthat is equal

f f ' k enbodi t t he .body. of
0 ) e B S TP BB Be bR R i om e
aRideIBGAL Ehib @pédi@EuHsfaﬁﬁﬁgﬂ?ﬁevérﬁQ liBt ﬁyﬁsﬁﬁﬁh% dhio¥igh the holes 520
pr event negatlve68§t|c effects, sSuch as diffractron,
©

frgan thie ontesiopshriis to the ppsteniny serfeesdii?ent s, t he masks

are f d an open.cell foa terial. In another
errboéll t, ol{nh 8“%5@1%8 fhél?eélt’f &ﬂﬁnﬁq{f@&ng fﬁ?c% &Fﬂﬂ’é’ﬂtss Bici 3plected to
sERt R prelyOr WM trASnHEFGUSERM BRANE LS. CPRNESE bt selbddlamounts
ures 45B and 45C, various random patterns of hol es

Fi
ofrali-ssti vathegrsbieved ithenypswtableldsifion. Muertedmiquerfan §poitg the hole
hi,. so ' , it may be sufficient ta provid
PG APOhaCDRy TEDet ik Uik destEh Sttt G o Qg Reloep spucture, As
dNeissed bbSeMRSRAK D0 Ray AElude lt}?esﬁﬁmé%/QeSM i deshdMyer 514, and
ﬂ&&%ﬁSUItabie technique.” [0191] In a first step of onhe

flilayge sl Biguread4G shovfs thas ¢l imesis SAPGIn Hesfogeerbwith dlatee layers.

BPAIER EN R A CR —
2 HER- mdh &‘d\}aﬁfégédgsﬂsﬁl%%gf ddBAsO e RAGHR Yof gi%] pfoaéeeﬁiansmitted

or nai be rel ate a.nathenatlcal rel ations
threugh the belsartf edtotihe setinax dhisdpa chagensfit bfredncingtherdikelihood that

that can, be mathenptically defined). In o .
R b E5SF e OF RSTY o PP s PRtk B detsassffosp dhe vision
b&iefits 6OMBtrALk 00t CA fidtiihe? BRRMYs ANF 1888 YicRewie X aRRaRk8Eh the mask
0192] In a second step, a subset of the | ocations

5 grebn enpanging theydepth bH fertus dnere@20luei to thogiifi-held sized aperture
fnai?ggin a performance characteristic of the mask. The
?ﬂﬁﬁ Hefce characteristic may be any performance

char pegey i SthGnPlof terorBdlng ik &YGHHhEnts, /A€ body of the mask may
performance characteristic may relate to the

be tarmet wf almateriadsgledted iprovide adsjuate\Wagieaat tramsppttand it substantially
of l.ocati.ons 220'..is selecte t random, the process )
P%?f’%ﬂf&ﬁi‘ﬁ’% gop%?’lﬁ <Tisls SHoRy 135 Geietigho afjscisied gipge.  In various
emBSdhlehRY (RALHAKD AL fOhed dfMah NpelPSH] FoaRSEUHALAL. In another
embodiment, the masks are formed of an expanded solid material.
[0190] As discussed above in connection with Figures 45B and 45C, various

random patterns of holes may advantageously be provided for nutrient transport. In some
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randonf pattern. [0193] Wiere a hex packed pattern of
| ocations (such as the |locations 120" of Figure 45A)
woosalsored in the first step, the subset of POTAS2@®AS13944
may be noved with respect to their initial positions
: . ' ch.
BPoFRIAE et Be gMActh @ oo iBresl i PO BRI EB 10 B8 i some

akpeca rN@m:mfdnmpedts toctha hbleagialy b pﬁfwdd’d&)mly&uﬁﬂﬂ@ tedBuique.
For exa each of the locations in the subset of

| ocal?id malg;l pelitfbotse BY oan tashgie, eqphurality of locations 220 is
spREaE R 100G 0! e IPAFEDDr MRS e WS Loirise a non-

ocations IS nove nstan armoun

ubifarin pateerAoy @depulaf ﬁft@hi yThE QchatsoTh(y redy be randomly generated or
pseudo random y sel ected. | n another enbodlnent the
iy hedelatod hYc?‘cla@ﬁhéwatl‘éal raticnship (a.2r, aprisated Py 4 fixed spacing or by an

?e dﬂla{ %qu PR Hltatlcillgflgéi e %lf n % ec%r%)e%:nqgg(ﬁ tg e locations are

r perip hera regiron-is

séieatmmetdapar@ueu & afeBhitaltitvh 6f sjabRgiRs knayhé hax patiedt ed
radi al di stance of about 0.05 mmfromthe outer

peri PHER) . (In aneromdrstembodpbrehof the logatiens pmongbe anllurality of

' ' hat xtends bet wee
e R IR b Bl O Bl BT SRR Al B ok The
pénforhia@ee ch@a@pesticuiny BeNah phitein R0 QHhABREstiA B AW %ask For
peri pheral region is defined that extends between the

exnle, the peritrarapce tharsnteristis mae(rrdla@e tgeth@ streturabigitegrity of the mask.

C nner r.i pher.a |on s defi
okt R FuRE AoolBR 2RE SRR ol GO MR AR ARG poditying the
suRttest estatiae ﬂiaydrhﬁlieaﬂﬁere&!ilﬁﬂ% tﬂﬁ&e@p&f hé’l%? in |tHe 915%%1( a “pseudo-
techni que, the subset of location is nodif

H@Q@Puﬂmﬁgnthose Iocatlons t hat woul d correspond to
ion. or

hol
out oIR8 b RS RU T Gpatign Goiah o5 e optiqus 120" of

Figaasd50ne s&éct&d"f?l tﬁé‘ ties sﬂé? Ithe haysal offl&gi'tlgﬂs ﬁ‘lﬁ? bk BRVEARSth respect
peri pheral region, the strength of the mask™in these

tor Bgironiial @%lﬁ@ﬂ%&%@dect@bmﬂm fitsbstepi tln @rcecrpbadimgat ebgh of the

£ on nd out er peri.pheral region
oGHETRTE g RSl By Hramelpd i f fgeton of the hole
spaeigf ok @khmpleObachEIhdRICAEHBRR thedibk& cﬁ 19&HRE inaty be moved by
W t hout causing damage to the mask. [0195] In ano

arp peHItesval tq pee- gum@etof dhe holcastnacmg | Whemsdthe isgblseb pf locatlons is

rin e, separ.at.i o hol es w.t h
mg?gﬁjrrg | rr‘%)rﬂ Fan%ajp untethe féﬁ% gﬁa’c gre ﬁ%(g,veg éorafg]gq%:lyagqeera{l omly or
pRESOHEMIbIRY sddectédOMl DBFek @ABodnRnE BS Slbsbh G oBati¥n1t B ed by a
val ue. In some enmbodinents this is inportant to assure

rapgiem of @sevdotrandsing kmews, whi ch corresponds to the

sepa et ween .adj acent holes IS, no.less. t

o T b T o AR e Sl op R G cedl, B g, Bt extends
beétive&ePBoAtdr %npﬁerﬁllapﬁie rREskMHnarORSeckdl 2871 SR HP&Hoaut 0.05 mm

t hereby providing a wall thickness of no Iess than
fr@mdb@ 02®r wedpleng. I 01@Br dmbosinoeitean énmiso gemnphreral regien is defined

thlato d8 %e&e%ﬁ%é:?%%ésqf ?ﬁﬂﬁ%ﬁe %}dﬁz{] %g% gaggf 3}8%6%28 OP about 0.05
mﬁhﬁﬁﬁ‘%@ bp&hir€. Bf arddtfr BRDEdinfeRE, an outer peripheral region is defined that
extends between the outer periphery of the mask and a selected radial distance and an
inner peripheral region is defined that extends between the aperture of the mask and a
selected radial distance from the aperture. In one technique, the subset of location is

modified by excluding those locations that would correspond to holes formed in the inner
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exanpl e, the optical characteristic my be opacity and
the subset of |ocations may be nodified to maintain

woheoetpaaorty of a non-transm ssive portion of BCTWASR06/013944
I n anot her enbodi nent, the subset of |ocations may be

T LR T
thmomelspﬁqméral eegiom and thdh@nbopitiphbed repieIhe sirk of the mask in

| ocati.ons, corresponding to the first and secon
thesg resiensols WREsasdn- Srurarhenshitbearp arevided by stmegersisker and outer

p&ﬁ%lepﬂ ré@econ r%Qamgf% Bd6n £199 Bmgasfer %%gan(dl éunng rganul}actunng

regl n"are arcudte re

onetigebding hpysicd 36 a@hﬂleﬂt I\Wtheﬂtttﬁhs@g ﬂ@mag% tbithéiagk, eal
den3|5§ of | ocations 8 | ocati ons per square inch)
is cdlTPd] at d8 peathem émlbé lateinbnﬁlec 6wbset pdn Hicagonso it hodified by

densi t f locati
oS, 88, oA A eBE DA L G bl RSB . o
exapladt heyi enddsiralileeo @S’S&%‘ithﬁﬁﬂé twéllodaBasd arefoskP BRI 20Rinimum
i s added to either the first or the second region

Vifigedn spme W@b@éﬁﬁé%i’ft?r 8% isompoiient for @ﬂsumrthatsféc ovedl tickakss, which

nbod ne | ocation
e HERplids 8 1 s PARHIR beRECR SRR Lo ot 50 Res Mt Mg amount.
AS edl@cﬁﬁlsﬁr ﬁﬁveﬂ@lﬁb“:hﬁlhﬁiﬁlm [h&7 bf EBsarsids &t abfut! ﬂ?‘?ﬁlbﬁﬂ§ in one
nmay_be nodified to maintain nutrient transport of

cBakiment, tisrebyawpidinganyall hivkneiof 6o leos taochoiic) mB:rons
trrﬁ|dlr ghg?]et 0 IH%HOt#’aI : ?%ﬁ‘lgéte ﬂ% ' %58% D 19%59 ﬁslathdlgpd and/or the

pate@ bl Wratieoiy ﬁﬁ@%ﬁ%dnﬁ t8intake aR }bti&dl rbhﬁ‘tfacﬂeﬂ% bﬁﬂl% fgsk. For
nodi fi ed, @ﬁgmsnt ed, or nodified andaugnent ed e

exqgInle, the @ptiea fahguactstistio maytst eprcitalang theisnbsat of Aatationd may be
romthe f.irst |layer to the second | ayer

il 30 mdib @ HeCTRab Y of & i v B ssbie BatpRRLd mogke I another

erlMboldiiablS, (e shb¥k §T INGat )Ny ARG MRE, DRMLSHR tl[upée?l%ﬂty of holes in

The vari ous masks di scusséd herein can be u
a figgs regien of éhes badyoepnefared pithshy dpisitypefthiobest 1naassamehd regson of the

tignt th.o vi Si on pr.obl . The sks
(8@ cﬁé}se er’gP%tl Orbse d’éeﬁP(g‘)fl quﬁ’foﬁ}ﬁ ?‘?ﬁ‘?nﬂ;\nr?gﬂ(”és of the
ndABHSmNsOReptiHiOn of Shehiallt Bl Shd fiBn@hdeC IS ofd embodiment, the first
abr asi ons, aberrations, and divots in the cornea. It

regignand ghaserons tegiontas armaée regsies (elgs wledges)l oﬁmbstantlamrlequal area.

ASSRE, K010 S2oRRASTL R, SHEHSH 9 LS IBE e tor e

lobmmfnﬁ @oireshopdinki ONhe Airst BgidtPand ARG LIR] WARY S Rcations is
vision of the patient. Watever treatnent is
cag@}ﬁt@@rék)@ épcah@rSecoesteemnsimgaﬂou thasewindgbgivhe Ioent realbodiment, at
-hol e aperture with the

tofsf AP e or B G Bher 88 57 B PR gaFion pageg o the cotmparison

offiké Iﬁ@st%dtsféc@fdoweﬂedﬁﬁl@i@i €in ﬁﬁétﬁéﬁéﬁb&ﬁxﬂ@ﬁt’ bt {estt 8 1ocation is
patient. Qther ocul ar devices that do not fequire a

relﬁlpﬁecﬂéﬁséd alp&}etqqn@anm (afltbtaﬁtséamf jecofid amaltdessitibs. gnment

t ec L{ﬁ be (OW. Al (?éﬁ‘gus sfructures

and n| qae: oflafatipns may etr’éo fremafntayg grtgient transport
odeéthaﬁé 81 Snéjérﬁsétﬁﬁﬁﬁt, BRI QWset of location is modified to maintain glucose
transport.

[0198] In a third step, a hole is formed in a body of a mask at locations

corresponding to the pattern of locations as modified, augmented, or modified and
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A. Alignnent of the Pinhole Aperture with the

Patient's Visual Axis [0200] Alignnment of the central
woegican3xf the pinhol e aperture 38, in particubParustdee/013944

optical axis 39 of the mask 34 with the visual axis of

TR IS 4 COBHEEs o qur et i L gt flow from
%@Eﬁ%a%&the%ecdnaqakﬁ“Athsut\ﬁrémkngamlﬁlel difﬁcaeﬂ&?ﬁme%

a procedure to 1 nplant the mask
t echnv UME B OBScOFARPTL INGRINGHD B E APERTIJIRE BIRVAGES

?ﬁgl L(ﬁ‘?H' onc"lgll%«i @%‘1{1)/330 %}%ﬁ%ﬁcﬁ%ﬁlﬂ%é&ﬁ%&% %&n‘gt;e( %,?eéi’ tglzlg%%ﬁdve the vision
of AGREARLAEshiRN Béefw%'lleﬁkcﬁat'fh%[’ﬁ'vﬂlth [o@?e@ ]\Jlsﬂ)ﬁ‘ R6M6hs. The masks

enbodi mrents, systens and net hods identify one or nore
digessstil bereiqudaarbef deplayed sn cormbingtion mlltiatzeLASIK tpeodeidnre, tf eliminate

ne or nore Vi | e ocul ar feature(s),is
st o Ao g R 1 Gst N s b 1SS hyffeved that the
nﬁgksgd'ig@d;’sted ll'l%feﬂg cdh Yd Sell |t@ @ Yafbnth §1§’ftféﬁr% i%lﬁ%zf‘cﬁla} B8generation,
mask perform adequately to i ncrease depth of focus
elgi, bsdmcmpg)hg}tta’aymsa,naﬁecttccbaomnenst ofrmtlhm)dhanhﬁnnp@vmlgehe vision

rrelati of the visible ocular, feature, an t he
of e PRHFR- SUhafyer tsptfnest 15 CHﬁEEB\?La fe, mppeRIFEisE Betmenggite contrl
%}%ns?liaé‘ ﬁlatle %ﬂt' Q§ %n-ﬁglgfbgemﬁ&%al t}éqwr&ts@glﬁldrgﬂi’éﬁﬁﬂ&ms of the
e nas |eve i mprove the clinical
phemefs belisted meprtmslk grddenelistcal brpefihterthe Ipetiopt iQthdr amxlag devices
of the mask nor  t line of sight of .t tient is .
theb de gt rgaugies? mﬁ ﬁrapﬁ@ur?r?@n P oght 5&08*5 fif Altsment techniques
d&ﬁ!&%@d@&é&ﬁdmf rvaridRb hx'ifg%@svtﬁﬁb ca%%s@@tté &move an
al'i gnment of the optlca aX|s of the mask and the |ine
ooflarsdegitics amydisvessed belewed by aligning a visible feature
ofthe rrask W|thaV|S|bIefeature of th .g., a
: nholeg Apgrt ith the Pat 3l A
" Vi sydog] OCUAﬁg&uﬁéﬁt&‘fr €he 'c%n@albfééﬁ% t&'r fhet Bﬁi'holen‘ébéfﬂﬁé 38, in
features viewable with a view ng aid, such as a
paticyliag dhe npicrabssio e of the @nqsbs% wish et Visaal axksosfethe eye 10 may be
l.e to.the _.unai ded Var i ous nef hods

o e8I PR eI e PR AL TP input rom the

pRiAE &RteOhe WaBRSK i &rﬁgcﬁ’anNﬁh bl So&sutdto MGRtBe mask 34.
These nmet hods generally involve treating the eye to

Thiscteclagquet tsedascnired| iat nore dattihveet).$. hEatbrdc!é\ppltwl@i NOhé 1/000,562,

i.sibl e oc feature a .0
edap et e 5 s Sifeni ot whilh i horBh? ErneSspogegporated by
e GHEEnAEni S a flow chart illustrating one nethod of
aligning a mask with an axis of the eye using a
Vi si I[ﬂwlbcullar otheaembedinEnts, rpstéros amdymﬁthoﬂwd‘éenalfxstoap or more
ngléggqt@% a’g)le |t§?w ) a{ﬁ‘?e Bg lé'h}%%éffga %F%B%%g?ﬂogg twsque ocular
féé'hfrbﬁ*g & GGuhRE REd H{eemﬁﬁéjlsa%n‘i’é’ﬁbﬁ%d f the Gye rIQI‘i,g;nment using a

surficiently correlate wth the location of "the |ine
visible logklar fehturdrenabjes. théiinagn® peridrmi aflequattly temarease epth of focus.

u or..ot.her visible oc r feature cou
1 5, 0 QUi SAREN DEPY SHOBESR HE Rt @%gﬁf’lsmle ocular
feature and the line of sight to maintain or improve alignment of the mask axis and the

line of sight.

[0202] Accurate alignment of the mask is believed to improve the clinical
benefit of the mask. However, neither the optical axis of the mask nor the line of sight of

the patient is generally visible during the surgical procedures contemplated for implanting
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anot her techni que, the location of the |ine of sight

can be estimated to be |ocated between, e.g., half-way
woebosaass77t he center of the entrance pupil andPCiaiS2006/013944

first Purkinje imge. O her esti mat es can be based on

a .conhi nati on_ of t or nore the first . Purkinje .
g eHoV TS BRSEBAERAICE! PSP EHeINPF PP fjdthe line of
mgﬁﬁggy bg%&\% yoMIgnfh LIV oahFBEE theGhR&" whE lal VIBbRSfeature of

an be based onone or nore Purkinje inmage and one or
thewye, eof. haemsﬁahacquﬁarcfedturﬁae dtsursed héreinathettérer “\tlsbhmcqlzue feature” is a

bth Iocaloni) Ilneof@g\? can. be est| das :cal
198 rgrm 5 ﬁ%tu@énwswa P WHR 3 yjWing st h%l i i@ surgica
mﬁ’&mo é%r w%g; asswélpssaﬁﬁge GhBpetd B tdagidEERYET v@hoﬁmethods are

entra A single Purkinje image nay provide an
dmd&qethbdo&sthatrmﬁen@fthe hecuranyatfi the patembre dfithe nafk suslgg ta visible

oglscedbobirern RGBS oRertly GBNber Hraty B 676, © dncrease. the
(ﬁ#@iétgb s%veélpﬁleq}f@atloﬂrtﬁ tH?tvﬁﬂqe %@M A Rurd 'ﬁﬁ(t wlelige 8f &Bht or to
enti a visib eatureo t he mas 0 be

ingtdagothe Wﬂlﬁlht}ﬂ)f\th@d)(hﬂi&' featudear feature, as d| scussed
further below [0204] hi a_ st eﬁ 1000, an ey
P

treal®@3t o Jfiguetddols saflpwrchag,i %BBWHP%B?%P}C pljgnigg a mask
s d t
YA e L L SUPESTROOTE Sy i s o
ideptify@tigatal 0iRibdd ocliar | foatatel an cofbinaton aifl ﬂlslbkea)bllﬂlae feaiures, or a
the line of sight of the eye. hi sone cases

compligtiithel ofisiblegeulan fentug i P RbeocE f ptf 9168ﬁy gprgelate with
t}%clglsaq{on oqq%xé‘lgﬁe%? st ﬁ?@,ﬁ gg ﬂ I%EH§ he%ﬁllﬁhﬁé }fegc?ltt%ﬁ@e PFE1 or other
VQIHI@bCLﬂ@GfeMﬁﬁB ¢dudd be asedell@teas e@ﬁmﬁt@ﬁhd&)&cﬁﬂﬂﬂébﬁﬂie bme af sight. In

treatnment to correlate with theline of sight of t

agpiherderhnigusnibe decahon glihe ling péFight qaﬁ&@#ﬁl@ﬁﬁé i b%%ocgted between,
t
BT heRRle l ISHP n p P IEDRS Al e
Ot eptitphtes G Hehﬁsé‘cbdﬁr[ gkanhbastiaf of he dragat iof thedirst Iakinje image,
pupil with the Iine of sight involves manipul ating the
thej sesopd Purdnjsuisiage, thegthird ?%‘Ek@é% iigecorand dBe dauith g UpHRje image.
O%.Llé? AStlﬁll é@ Call Q)?eog"clseél Q) C(S'}ﬂ?nglc HO?@ P‘M‘ktl lHl% grgh& Q)‘?lecgr more other
e suitable Criteria can ug

aﬁ‘d@cﬁlﬁioﬁmf&tm&m rrEIIﬁt athenteehtqu) dha lmbnvmﬂ thealipd of bighe can be
aperture. For exanple, the mask can be consi dered

cgimajerbas Dping lctcm@d@;f/ dhegrater ghyhe @Htﬂwféheoﬁrst Rurkije pmpge is located
@hé N %He Wel.lltgr %FXhéa%ﬂﬁ%ﬁ]egﬁ%Hl a i@ PRKIRE i ﬁége $fhy provide an

axl s passi ng nt er o

a«ﬂ&qﬂaﬂ&@sﬁm@ﬂé&ff&h&’ Rchtsorcef-thé Heaof sﬁgﬁthf the Rubisjeainiagalid generated by
co-linear with an optical axis of the eye, such as_fhe
a|begfa having; agfiredgycn %m)waszmge phinsidence W}aéws o 9ﬁ3rf%°mféhe eye. The

m%shouse%}‘; Elts5 %?fdepauﬁé of’"nﬂnlﬁ@ﬁj CEOLD g Ragtutrgg r ogg?skcl to be aligned

erein, om ca Bndrmar 'S a
viitihaivﬂslarbldd:dlasf@mrwa@ldﬁﬁc&ss@@ﬁlr&ferﬁaawre such as the
center of the entrance pupil, the intersection of t

i ne @04k gHn @i $thD al 098} e ey dortresied (tayaffect tafe a]t‘ﬁngifeferably
teDrr? rolrgrﬂﬁrx v?mblt hoecuiarrlfé 1Iehe Oy(%rﬁé el%% hl%%fsy tl?g géagﬁg é)rf );che eye is

Inner peri t he
ah&%&\/ﬁﬁ{hc}eﬁ@e thel cﬁm@ﬁtﬁoﬁ |@f tMBbétlontJth@OctﬂﬂaﬂeytufEtoV%ﬁe fine of sight
the iris and the sclera, the location of the first
oﬁmekeiyﬁj &n some cases, the treatment of step 1000 enhances the visibility of the ocular
feature to the surgeon. The ocular feature may be any suitable feature, such as the pupil

or any other feature that correlates or can be altered by a treatment to correlate with the
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i mage, the location of the second Purkinje inmage, the

| ocation of the third Purkinje imge, the | ocation of
woheosfiesa7th Purkinj e image, the relative positPOmUS2006/013944

any combi nation of Purkinje inmages, the conbination of

1B &f ki %Eta&f tg g&’tﬁen"t" g’b‘ﬁ]g't ﬁé/l&algg 98 e%%n%fehf of a feature of a mask

anat om call ndmar k, DI Ra
wflthrﬂ;g oitpid oo pottivarof a]nmplmﬂ c@he feelatiguicefor ARAGIng k€ visibility of the
any sw tabl e techni que,

oD ot i (FopRE RRCS! B bomam: pRFm beml avith icglne of sight moves
nﬁﬁfﬂuﬂiﬂﬂn@tﬂh@ﬁze NBe g@;ﬁpte g;qﬁ&eés%%ooq{e&%gm 4 Huglé 5}2& ne

mani pul ati on of pu els carpln
r edu®95 he Isicoenenfion héthrfth@hﬂethaﬂ%lﬁFég%@é & GnY QuitdbFe §¥Eria can be

techni ppl ying_pilocarpine is to inject an
I%&ftg MY gﬁ%ﬂ?‘“ q} 28 YRangganaskywigh a@gehwlg apenture. For example,
tHeGHAE! & | chol
oG & gg’ﬁ?te}ééld&%glé ﬁ %ﬂﬁtehe g% E@ﬂen any, ge ?lg U mask is aligned
Wah oy hhadpinataklanfi@ak/dn 1lﬁle|e§>6§c5 MHaPén his kAR thdugh 'tﬁet center of the
e_location of the pupil nasal I})é/‘yl n sone cases.

Plé‘ l%éP%T%%PSeﬁ%dm%arfWh §bFebstratinBy cplineadwite sp thlgal axis of the

Rt e S N T S—

argluibh centehoffthe dy’@allﬂ@ls k@ RérkinG 8dHatdmit AdMEBn4®is a broad term that
he masks descri bed herein. [0208] While

ef f.i cac t
mP des;3n ﬁﬁ%&iﬂcu&‘ featarensish s gheseenieh eﬂthh@naancemupﬂ thbéntersection
[ n|f ant | rade t he. us
oft th@ ?meoca Igﬂ?%véthsaa%?%%etﬁl %)n lea gaty%rp t%‘TmE DeLip ?rp{é)fftlger m(shgie outer
pﬁmzphaﬂy cfhthé irisphd mAePpERipherRf the seh Bk '“B%Qn&aQ% @%we'eﬁ‘ the iris and

hone ari %tl on, the treatnent of the ste i nvol ves
the pupilobe ﬁulﬁfl?&’ betsiegr therisisqngd b mlqaethndycd@en rbrtiee first Purkinje

mﬁ%& ttﬁ@ | RatbIPEEinb Sedofia %%ﬁ(lrrijg glg%%oe {;]]aél% ¥ gzhevﬁlhtrﬂ %falﬁgnje image,

feature near an outer peri

thg l]qmaltlon Tifethe foadh Rurkigs iafge,dhs GHaSes pbaisNBE ohe! Biﬂb ti
Pll]{glg As di scussed above, the treat rrgnt of th ag§ S mation of
geesnihs| Wb%@ﬁmaefwﬁ@olmgfm pEehPurbings ithage and any other

I ture.
an%ﬁ% o Qngc dgl c w‘%ﬁ"?‘%ﬁ%"”ﬁ W%‘? éggollr}georéléer&paqop@?ﬂl feature.
to dazéq th&hepppil sk 2eayt 6 eE2OE&d bﬁ hy SKEPR! Rch@que, mc]udmg
brlgh} lLight can be directed into the eye to causg

phappgcelage Reppulation andHight ﬁ}é‘p?mlﬁéﬂ@nn@nﬁs &Mt amd | Ibharmacologlc
the p t hat as 0 rved
m]ﬁlg é%ﬁ%e@%‘%n W tlt% gl S%ae@rplélﬁa%ﬁlﬁﬁaaplgﬁ i’ “tcg% e%fssfﬁe pupil when

app]ughb thaeayeal Gie @&m@fécfof Spplyifs BAS@rRHPs to %‘1]5& an G%C’[IVG amount
npl e, the anbi ent gglgt can be reduced to cause

mtﬁ P|3Yf>o Gthentagenta for resusimgppipil sinaynghudeyi derbscirod, demecanum,
nvvlt n|n to a visible
iscifi ﬁﬂl% Sbg{ g%’:a%%d 0" 41?@8*"‘ pher y of a nmask,
as (ﬂﬂmwsseﬂllchﬁfpiﬂ\é 1S[I@12>3V11] tolsﬁlf@t}%tlﬁ&tl%g% thép 1f3heQ:Llﬁy in some

feature of a mask is aligned with the ocul ar eatur
cajegent Nis; e bo pEehipmatic dor eprne 0$>tlbp pI@@ﬁureAs edi, Sthuss etbcedures

e By i TR B R O R PR L B e st such o

shiiftrdoes not mgmﬁcantly reduce the efficacy of the masks described herein.

[0208] While the alignment of the masks described herein with the line of
sight is not significantly degraded by the use of pilocarpine, an optional step of correcting
for the nasal shift of the pupil may be performed.
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peri phery. The pin-hole aperture may be centered on a

mask axis. O her advantageous nmask features di scussed
wahosa 18y be i ncluded in masks applied by thePaetiSe@s/013944

iIIustrated by Figure 48. For exanple such features

a r I . )

to ngﬁ ntia {)ﬁé y |arﬁ0%a?§o ‘géa%hpr ac hlé § qg% é’?‘%ﬁ‘%g’ ncreasig
pspil sizeuThis te(ﬂquug miayhetraore stﬁ:ibﬁmtvhaiehtyls ldéﬁtbﬁrtb align a visible mask

nutrient depletion jin gg]acent corneal tissue, and any

featprer neR R P‘étﬁ’f PPEPherE Qi sthe qmatkowathi HecpinlkectThsre \kFCthhlques are
Fkﬁ%édﬂﬁﬁﬁfbd5@212] One technique involves aligning at
east a portion of the inner periphery of a mask with
an arezioii cahs ldisoaszed lbowetheeiradtidkst oft 1he stpNBJ00 can involve non-
eri phery of the mask could be aligned with the inner
B@maﬁ 83? dchpiges rfos, mypipylatiay devisibleo na@ulas hisdtugsi n@ne non-
A r: uch a
plARCO0RI BRnRinGoivle 1 Bt e ReR3s BHEESeElq fapee. For

esathyle anbiight jght taen BadbeSPA Gt Ghd Syehb wuséelﬂe bapies Boﬂsﬁ%t This
i nner, periphery of the mask and the inner periphery o

appieaqhy gy syhstaitially vl displeereeny of fthe [pupxﬂ dhas chabyoeen observed in
B, MR bk NS Rad SFURERR AR s o mrcase pup

siak.| Eﬁﬂ eﬁ@ntpll‘@ thiepghbibst 11 ECéﬁﬂ% Rihdedlto bARE MRS papilhtd Hllate A dilated
exanple, a_ viewn could include a pIuraP
PERhERH PFYEdasams ﬁg‘@ﬂtaﬁaﬁt 1t Qﬁ)@n@ﬂ!‘lllogé’cﬁl dipmingste at‘081ble mask feature

h f th
B8O Gl BB ey 0 ki G BRER) of 't he. ok
a fi [(EIII]:OHCIﬁrH §teis 1084, |‘d %@1b¢éifbaﬁ§e aF hanad 1Wa11§nécf‘%1th the ocular

i nner perégher yof the iris and the mask cou
feghue ideptia %CQIWQ@UQ@ witl QWE 1966 distdiscossed rako‘rﬂg thesmask may have

FARTLHED 5 REIB) LRSS BB e i e e

pE&EPREBN ’CH@Fﬁlﬂhde @ﬁerhﬂ@ nfdyrB:et cRRISEH hirkaskBikld. NOiHeP advantageous
thli?exanp [0213] In another technique, the outer

discusted nhoste eyl irsluded gmethaskst hpplied by the methods

a such.as_the.inner per.i
ﬂ?’ﬁ%&ﬁ” P hiROATe o SRSt o PES) wRY dpdafufient transpor
stelichatd E@ﬂghﬁedﬁ@wubstaﬁmﬂ% dliffihite Aiffadin RReBRNANKBHeDYonfigured
the use of a view ng aid, which could i'ncl ude a

t%ﬂbﬁtanmqlv weved nuient depletiankinrrgiacentscodieat tiswedamlomyenther mask
ﬁ%&m g@% &%ghnlayeﬁdgﬁﬁ ﬁg?ﬁﬁpgerlphery of the mask

|gne 3% andmark, such as

t h e foguzdar Yorke tevfiqut hRvbives aABHinkhe 3&kera pofm)'ns of the inner
technl ue na be facilitated by the use of a view ng

Pérerys avithl ary ﬁlathWHC@}f landmm@ntl?qr cxamplel, Hysinner periphery of
can e aligned

thlaggagsﬁ]cPu ngen%? E%I?}?ecf Wi ’cfe1§ll1.I S%eﬁ@n%g)? g5 THSd0# gaccomplished

usdgt weedediisioh BREKieMghd MASHNL Qb 1dupes SRS r&0s hidfostH e The mask
periphery of the iris. In this techni que, the pupi

cquid beratighed pe thas rrubstantablor tb@ sahatspadies & prowided betwednethe inner

| ess t ha he di aneter of. the pin-hole
P‘J‘g‘g’g‘ Illyuér)fsethe[ B’ﬂ%]an@d tt’% PRI | RFEPYTY o9 tli”fg'ac't[ﬂ dfchpidue could be
fatititav@d bl "mbliife MBS Krié RBAstALY @8 dschbselalbotele waQ\R/ﬂx%e{ud may be
al i gnment. For exanpl e, there coul d be one or nor
deplaygd e ﬁ.mher asist in ahgmng the mask to the anatomical landmark. For example,
a viewing aid could include a plurality of concentric markings that the surgeon can use to
position the mask. Where the inner periphery of the iris is smaller than the inner

periphery of the mask, a first concentric marking can be aligned with the inner periphery
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formed in the mask through which the edge of the pupi
coul d be observed. The w ndow portions could be clear

wanrewuasi’ons or they could be at |east parti al PgTOS296/013944
regi ons through mhich the pupil could be observed m

eon sk un

o e emede oty B BATRe o Fatg SeroRa oo FBis ik g s aligned
with (thE fnndk gsn ery BRI Iﬁadkol ”Ph@ﬁé%ﬁdl tSnceriR rﬁhﬂkﬂ@%vould be farther

portions | € a surgeon to align a visible ocular
frbmahe cceninon aewar themtwtfirstroncenttic madyeg mrthisssanplen of

t he h eature of .the nask. Th| rra

onanMBISL" gRsBhScetiate, dia s Desbamiol g5 ARy Fouid be aligned

WHEL u

WRRAR hEI AT anfnl, AR BN iphen OIS} O techinjque could
bé lﬁauelntateé riypdidating the2hpil. Pries eechioiquetrhay hé |eghamn<ﬂ byfthe use of a

t he oc lar, feature wi.th one.or nore visible ma
VieSE fi e+ hish coud iRgUe 8 pRSHE of Gopeeni Rp S e giscussed above.
IPAéJO%? ?’ec%fgﬁe tt'ﬁ@ oﬁﬂef‘ﬁe cﬁ{ﬁie ﬂlfasliaﬁll@ﬁg allffrned with an anatomical
ubst ant i t' t e mask axis w the eye,
laad@ark, widhhad the Houn@arpﬂ)eﬁwghtth@fnstdm thy scl¢mn dllss tachaique may be

termns ch as "substantial]y co|linear can be ald
Pcialad by Heie aEnTEvate Rfcch abéPi‘%ﬂ%ty of v?néfea}ﬁw kirgs.

i b
TP Y ) i P i, 8 B B Bl BORS o e

senphspavied ivpenided detvask tlae(llnﬁen periphérgiof thee maskcdmi the inner periphery
centered on the |line of ght and having a radi us no
ok dris. niarthis teebnicaig thswﬁ @rqf%ralplués emsirigeed yorfBat the diameter of the
' [ a36s; subst anti al
pﬁﬁ{kﬁﬁgﬁ ga%hﬁgmﬁgﬁgﬂ? i ave een achi eved when the
mas k [2A5F | sAMédrhdtivalya afiiaftithe cae bt doebdan thdimakk that gives a visual
of si ght and havingEa radi us no nore than 10 percent of
cyen el praper; dligamenie crfneifarrwéfmtbﬁe rgpulsk be gae r?ééporq yindgypgportions
t
RR8, 5RO AL PATSOk: SRR Adh0 PRUERPR window
p@lﬁﬂh@ cealdase tlesr gﬂaHEatmfns sirghéy aold ltevatnigas pastitillysopagque regions
nore than 15 percent of the radius of the innper

thsetghpwbich the PURK cRHlsicbe phocsde 1o techrigus, dhe puieeon moves the
m%Lﬁ EH’&E@E pﬁ Ic 1? R§ %éé?l Tl S ﬁg@%ﬁ%ﬂﬁo 1{hté1fe side of the
mask axi's PRoa Cire cen e lineo

phaklghé amﬁxrdn aThmgflrﬁioKwpbrtiSnerhamre&utgmn t@aliges eitle Oéular feature
the radius of the inner periphery of the nmask. In so

l%sateé deneailpy §t%ﬁttraé’lspaéﬁﬂtgﬁ%%9ﬂ ol sk ity atfeamrm thegpsk. This
egl\régge%%[}ﬁ{ghth% el o u Zaréréatvgg]i(ﬁfng Pﬁa&ﬁlf tncéloﬂ,o e.g., where

tHﬁ?Ju@lltlé‘lﬁ(b’t faby pafsatndd tofa ditessniatidt than dfe dlhﬁeﬂeﬂmfethe inner periphery.

periﬂgﬁr{ of the nmsk. In sone cases, substantia
al i gHIRARl cdirefseabinthe dlignmanteofihbe perlaricaesdvith ene prmore visible

PSR S B B 6L SBERE 90138 L IR G of e

eflehe‘ Subgati$al Gllighfent? i glie Pedk phetwithahe Efeg ng@SMth #8 line of sight of
di scussed above, the allgnnent of the mask axi s and

theheye) (and sisnila tgres, gch g ‘pestaatiplly §olberqre\/eaal bgsaid to have been

g]} h\%lacvglbeglhe %t én@" Q/Eleolp £ m-3 n.I)veg IPI t'ﬂ? &Bﬁlﬁtatll)g %% zlle 1lngsl{rjl In some

cidas,i @BEtantﬂﬂQﬂ@hﬁhBhtycdnh‘@e @&hd gomaRé beén b&}ﬁe@ﬁtﬂmﬁi th@xhask axis is

Qf.thevnask and the |ine of sight of the patient is
within a circle centered on the line of sight and having a radius no more than 5 percent of

—

the radius of the inner periphery of the mask. In some cases, substantial alignment can be

said to have been achieved when the mask axis is within a circle centered on the line of
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mai ntai ned while the mask is applied to the eye of the
patient. In sonme cases, this alignnent is naintained

woyossaiisazai ni ng the alignnent of a mask feat ur BCTRISZN06/013944
a visible mask feature, and a pup|I feature, e.g., a

S e il g et 1 G SR B BalR G MR mperipbery of
th@‘?ﬁés?lh%%oﬁ%@aE@estaﬁﬁal%irghﬁgﬁtr danWe Jahﬁtonlﬁﬁ% bR8d adtiéved when

pupi e the mask is being applied to the eye of
thie easfatxisein tw1t11_11®2 t8tleAsnigisionstbe dinglod vight and/kaving a/radfus no more

thepef?&ho‘é'%gs BF e Fodi oL s e TREibh ot T o) Yo cases

Fﬁtlﬂa&h eﬁfTPclnoB/@Qaldl (1) ﬁ%"l?ééh'a@ﬁ‘ie%d Qh&r{"ﬁle"iﬁﬁﬁoﬁus is within a
ustrated In Figure 48. For exanple, as set fort

clakie‘mmtened cmnthe dinearf s:glttmnmhgumgsa @dmsﬁm@lontathm@@ percent of the
t.echnj ques may .be e ed to _position th S t
rag st QB g PeHRhey %E Smask. aft FaPE RSSH. @@?@%‘Ttaﬁ@fnm can be
se{:@ fr 6 o Eﬁe{?&f {Vh&ﬁ hR madk e @NR AR Gk céi‘ltéf&f &?ﬂ{e line of
ap of suitable depth i1s hinged open. The depth of
81g]mea1fdl leqvirigsa eddinstnot meredhhmﬁﬁrpstcem%mfadtme)ﬂtht oloeepeiphery of
of the cornea in one technj In an er. techni
theraasife plflwome e P fpofial st s B v heen dfeved when
}%epts?%hdx : he fa dilk & fefk%aonh{h@ 1R REht E&Fﬁ‘aﬂﬂn‘}g@ rad'ilﬁeno more

ap i's about the outernost 5 % of
thahi3Okeesat of the hadicoofiha inden pediyitelyeof the aimsk.qde, d1$dus,sed above, the

depth of the flap is . in the ra f about. the
TR O thesmagk s B IBering oS S A Gte 1B o0k i pelised to enhance the
ornea. In another technique, the
c%&b;ﬁ'f,@ﬁ togféh%‘lflgskcl s in the range of about the
out efoa3} 5 I%at@e;ﬁhm&‘ tHeheoktieappiet t@thelyobf tHeepatient. Preferably
t hi ckness of the cornea. Ot her dept

hs and ranges
thsodligngcet b rth%toﬁEFaltaé‘éfhﬁf Shsogiosk gpd dfe Fiierodatiel of fhig patient is
nifaih&F Wﬂ%u@l lie§ B! RS %96 QF tfe @&, O %‘1&?& cases, this
cornea suc Rat &t st one of “the 1 nner periphery
alig@ifindri és esfresinp® by ph]aintymmﬁg tli'eealr@ﬁienl of atmak Jedteet eg., a visible

p05|t|on relatlvetothe pupi_| arlatlons on this
Frargeend grimet Thatiey?- ésaafsﬁtlﬁ euwla Wy %eexamaoben@ae technique
e
oA g APy AN DB o TR ABLR gy g 1008k priheryof

thddiskiandahe pepdlhwhitpihe nfask mﬁfmg/appgeditdms ley@o£the patient.
di scussed above i n connection mnth Fi gures 52A:

Thes @%481 hod®s fisgussed #aoarfa wiehoet ts%@lqlws Wéﬁ%sﬁé fpr applying a
E)nl qu g@%ﬁ%}@ ? ﬁn}\/ klﬁ{al? eete&oe I ni tpglﬂi\%sd erPaSk ™ 1?18 employed

i Etﬁm@ﬂtdiﬁaith tiyraethbd tusirsted id Figdref 480 rﬁdrhzﬁamyke asTdeeforth above in
initial placenent of the mask on the Iif

cvwévornﬁfyt hifigpes oP8-DhC. arriers tachriAnesnay eg %@Eﬁ% position the
e atel ﬁlf&:?&h l&'eﬁthw or I?)eﬂw %hsdlﬂér% lnﬁggrs fvﬁﬁltnlr' & cdrfles articular, in

gt ques, mary secondar al'i'gnnment steps are

ohe Eé‘cﬁmﬁfﬁd 'cb&frﬁéz& fh@d)f@hit&ble tdepthi isihingell opkwac airedepthfof the flap is
the mask on the lifted corneal |ayer. [0221] Mny

abeithe entermoHri0aty ehthedhickpessta rtb@ GPlﬁlﬁa h%toﬂ% sechgitge. In another
te%}zﬁgug ch%% H%tff \(/)f ‘g%g} gl STE e JUR gigl d ‘% |t1¥é tggzknesﬁ of the cornea.

eatures may mbi ne
In another technique, the depth of the flap is about the outermost 5 % of the thickness of

the cornea. In another technique, the depth of the flap is in the range of about the
outermost 5 % to about the outermost 10 % of the thickness of the cornea. In another

technique, the depth of the flap is in the range of about the outermost 5 % to about the
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any of the techni ques di scussed above in connection

with optically locating the patient's |ine of sight.
waneost1@sini que i nvol ves renovi ng an epithel i al PENASL006/013944

and creating a depression in the Bownan S nmenbrane or

S N MO R ——

oﬂ@yﬁkﬁmqﬁmﬁhe st roma. Another useful techni que for

preparing the cornea involves the formation of a

pock é8219f t hiFher¢ndtes oinnere. tePhrigue,nibehmark iseplageddon @ layer of the
f the nea ar escri.b d in

chafh R Nopl5 1 g ef B et s g e RS, ot maskcis

at $1 el BtEL BORIEn RlatFelt& MROFEIY BOMHaBNR! H thikCeSIONQId, Bher features

such as a contact |ens or other covering, over the

of thanaskmidy tetrdighedayith athen eewlaxifeatuieso dercafem ihgihinged corneal flap
verin | aced over the flap until an epithelial
“Qﬂ%@POX%HéFgg‘go the mask or grows over an exposed
| ayefp228pch Rsditibisal BoWiBdues OEHBPRAS: aBnadl Eﬁéogii%cﬁged above in

Appl yi ng a Mask [0223] Havi ng described net hod
coneatiomyith Fegures b2A-58x i Theed mﬂedemyiﬁ medified/ fcmusb & connection

ular feature t ndi cates th ocat| ere
WGP BBRIS0F LIS M5 e RG-S e i <8l 44 B to be intilly
plBE68 hef RinaP PJ&%I‘ 9t R HRIKTR thdyeCYrheVhltial Bﬁcement of the mask
dlscussed [ 022 Figure 49 shows ‘one technlq for
0B dreeldi‘ﬁd@nacabhtyeremay babeforsiredter ahgmmnéaﬁa Vllglbl'ﬂ aeubar feature with

her., dept f foc The pr.ocess be ns, at
avisipls "g‘ﬁ'ﬂ t%%t”f?at #’e%ﬂ“’i‘f‘steF iU, REG s%ﬁdt Se& P‘lg“ment steps are
peEBRRA befor and A& Uhd mﬁpﬂ gﬁeémbﬁ%?tﬁémﬁmm e lie @86 e Mayer.

the patient's eyes. eded, the soft contact |enses
may {022hde Malsy midmcnrail eamatmns oﬁlﬂ)et for@bngtmq:thddslz&e atsheossible.
IS axi s each of th es is |located
Tﬁ% aﬁg%fe?l?tk}ae afpiryolvge gl lgla Fajgtes mayche gmbined with
¥t B tbiRSficd AREELEE gb@\p:q}ﬁ%onhéct Bh 3680 a1 fociBid the patient’
a]'(gjgntact ﬁggs sucS that the optHCa axﬂ@ ggythe : © PAtieht 3
linpenft sughi ofOrtehechmghe |1rsvod‘|/esgraatbwng hntdpethvluasl ushieetaxnds creating a
of the ey In thjs ition, the mask ocat ed .
d@@ﬁ%}% 1P§§%8ﬂw%m mERpiRe Phin e SFeRE: é\WSauBﬁmas s bE placed in
a 2l Ghdd FHrmddg ﬂiH Vel €00fin tolP QARG ’c§f)1 q’é&eijs PefRl d®kna. Another
the curvature of the patient's cornea. The process
ussdult techregueafor prepacpg MG Gornean involvek tlnehﬁmnanmre of a ip@cket within the
fitteﬂ with a econ set of soft contact S eﬁﬁg
copme, iitte apthodS GHIAE o PERarafion f tecrarirpare SEr Akt grster detail
h of the patient's eyes. The second contact |ens
hol'ds the mask in a substantially constant position.
Last [0222] st é}])rﬂelt-’b@hmtlims mayt bawfit Som the q»tacemeﬂtte:ﬁ“taetﬂmporary post-

During testin Is adyisable to check t
%%%‘i“fq ONPTRE: SR 41 SRRAE 68 BreiPRCo RS oNEr ‘gﬁtﬂ?ﬁ yptil the flap has

Co%cfi . ohB ece@ﬁ?(ﬁeu'éeco‘%m?g‘ Pﬁé&i b§ Qsﬂa%nﬁﬁtﬂuh epithelial sheet

ar wt e Vi sua s of t e eye. Fur
adletasi tb sheohatkemtgrongs aver ag ekpdsed tdyer, Buth 43. thE’Bbwntaannembrane.
6, 551,424, issued, April 29, 2003, incorporated by

Brefe&gﬁbgéﬁﬂﬁgmﬂxﬂﬂulkgﬁgnfiretyj [0225] In accordance
Vr;nag E (28] | | |gdvihd BECriFOPRAIEE For 188ati3Ghé PNERTKRNS the eye 10 or a

visible ocular feature that indicates the location thereof, and for visually marking the
visual axis, various methods for applying a mask to the eye will be discussed.
[0224] Figure 49 shows one technique for screening a patient interested in

increasing his or her depth of focus. The process begins at step 1100, in which the patient
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Is surgically inplanted into the eye of a patient
interested in increasing his or her depth of focus.

woeanieemzatpl e, a patient may suffer from presbysprasS2@s/013944
di scussed above. The mask may be a mask as descri bed

. her | ar o t hose described, in.t r.ior ent's
lsgiﬁ Ewﬁgﬁo 6 ?ﬂje%ﬁ@ > GrSofffomtagt lepp ispla fﬁ% pereh Fk the patients
efgf ifREded B gaﬁsdsnraemeﬁes 2R ihaHEEFision cSHEétﬁ)%t N’éx% s Udktep 1110,

errations. 1o aid the surgeon surgically inplanting
tha visaskaxinbDeazh péthegraticst'seyes 1stlbettma$skdeﬂa;beﬂelbove At a step 1120,

Brgiroiled or Lol ded tor, sase of LDl AL oL! o 9228 es s
thm%gﬁcaltap;% cﬁﬁﬁg uﬁr:?%ﬁ egft‘ HERAARGE ﬁl %f'{%g ‘%ﬂ%@ tQ/lsIuQﬁams of the eye.

cornea’s epit beneat e cornea's Bownan
Innthishyoaition, the rhask witibel layzeaad gdnetdily concentd¢ withtthopatienty pupil. In

in.the cornea' s rona sk is

adghlingy NP HVERE o ﬁé%aslé Z%rlgﬂerﬁl?% tngé’rCfdg%Patqu's cornea.
ThOGroBES otk R e 1150, THBIIRE phEciR a8 kBh wifhCa sccond set of
soﬁaﬂa)xﬁ:twv%rﬂemek ak20hdi sosteronendt lﬂndﬁ plaecddnoven tlepibdkelniaaoh of the

sheet 1210. In this enbodj nment e surgeon first
PSR £¥st héfh@prqcmcf icoptasthisas @%t erBaskein pPEbstangially constant

F

PRIRPE 41 5 ek FLRS e SO LS T Bne ephe e Aisable 0
cleele ahepoditiotdng of sheomadl? Idb ensnrathBovireoptRalmeibofitie dfdture of the

corres onding to.the vis axi s of the ey
mitls saubaRiialfcollinea V’éthrrg? viseal Bnebtheyed %él&th?rb@éaﬂs of testing

b : r

8 TR 2pBa oF SR 860 007 1 e Fourhrleg 2252005 ipeorported by
leﬁhauﬂeﬁﬁﬁﬁﬁimmaﬁﬁa§ shoul d be of sufficient depth and

wi dth to both expose the top | ayer 1230 of the stroma

1240003381 t o Tncecsdrea et helhHsihen spbodimsat el inyspidon, a mask
is 3&#&?@ 1818%%%%@59) tﬁlF %¥éj Jﬁz?t%hgﬁt%és}% %ﬁﬁé‘l‘géjs?x% 1?15 gi) Icl)%r Cflepth of
folcos.t Pér exiafiphd, a prticnt dfayt diléfepﬁbmqmssb?o@y e3s disvassednbowd. The mask

axi s of the pinhole aperture of the_ mask 1200 wi.ll be

mayi b§ anaskaasl deserdredi heeain, milpr torfboss degaibedyip dheprigtagt, or a mask
co%ﬁnm 6r§e M Oé@WI ﬁl}é‘i@ rﬁr@ﬁgﬁrﬁieagg%ﬁeruaﬁg ﬁgﬁﬁﬁﬂ& Benconﬁgured to

pOSSI

ccﬁf)elct hﬁhalwﬁéﬁfﬁtﬁﬂs T3 1 ths splgacieshrgically infydantagla ha®Anto a patient's
Over time, as shown in Figure 50c,_ the epithelium
eyen thermask 1oay i regplsd %rrfaldsér frarcase @f lfrwéanraélﬁnr ayer 1230

of 1 E)gzﬁ r o 11%%8{ nf § %#Péﬁﬁe& Ne LIRSk lgjéa?%{)%e Fr%l; Seﬁample, the

depe course conposition

mad0thayAse ﬂﬂ;ﬁdﬁl‘éd uﬁdéiﬁéliﬂ&@lﬁe t@nea'srepyitHetiupl sheel beneth theecornea's
incised cornea to protect the mask. [0228] Figures 5la
B@Wﬁ@agﬁe@h@newha toidayen 900G FRIBPY eI Rh LAtIR the comea's stroma.

f
R P R 2040 il AR v s

refqhﬁemﬁbrs i rhang of 8Gornkas Rpitkgdiughehsst. i n Fi gure
51b, the suggeon creates a depression 1315 in a top
| ayefm_@bo 126res 5P trosly §0e shpwsp ek g 0P gngexied underneath an

e%lglerglgla%éegts 12 IO t Ifn tﬁ% eegxbo@%nent Sﬁ'l%l su?é(eoic’i t?xfst }é?r?ov%é( Gt‘hér@%ﬁthehum

as descri
sheet 1210. For example, as shown in Figure 50a, the epithelium sheet 1210 may be

rolled back. Then, as shown in Figure 50b, the surgeon creates a depression 1215 in a
Bowman's membrane 420 corresponding to the visual axis of the eye. The visual axis of

the eye may be located as described above and may be marked by use of the alignment
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and may be marked by any suitable technique, for

exanpl e using a visible ocular feature or a technique
wenpleaysaty patient input. The depression 1315 shomiSenobe13944

of sufficient depth and wi dth to accommobdat e t he nmask

130 T 1300 .i s aced in t r i 0 .

s EALorbhEr SREH, Pt hEGSfetopt MASREEE S sufticien
dcﬁﬁﬁléﬂdoﬂvﬂtﬁ £ Hols RAP6ket ehel B§) Vhyera 230X bf tRE stdfha 1240 and to
patient's eye, the central axis of the pinhole

a@pquraw the whsk FRMk TBemnask|12086s shinsplased al thy depressmn 1215.
axi s qhi

BEet B Femeion Lo a6 Bmdafiop o Grriebfional iy Wibugl axis of the

pMehbs tey8, MRS ket Oaxit-asHt thel BRNBRMIBG S B RIeaRRASKH 3200 will be
is pl aced over the mask 130 Over tinme, as shown in

suhs‘gtnnellﬁ m@lhnc&tewelputhm elisualhwshedttha 3y6 Vit wgllmm‘ode the greatest

il Sreene 3% TR BesSinid, B 5 B 218 R e bR sagpt 1210 is
pl"é@émr HR: MAR 120D, U'i/%r R Kas dh8¥A % Flghras el t}f%replthehum sheet 1210
enbodi nent, a nmask of sufficient thinness, i.e., |ess

wilhgrove arissadhers ol thy taplayerct23Awf thagtrdnea R4 eel well as the mask 1200

nd neahe'th m sheet 1210. In t her

ISR oS, ke S an PE i P0: RS Resded: ¢ antact lens
m%?%@ pBRENbYE thdine e SorllBY tolRoREBREHaBENEat h Bowman' s
rrerrbrane 1320 wthout creating a depression in the top

| ayef0288] t hdFigureorfda [HQEH] Sla @mwalat enasiat 18 Ofretnisertedf beneath a

surgi cal | a nmask eye of atient,
BN e R L0, DS e 1 T e PR o SArsa 1 Fius 1 the
sﬂr%&)nl B%EhinBEs (gﬂéﬁ t6¢ B8WRhan! snﬁlgﬂnﬁraﬁgtl B9l TRerC 4§ Mﬁgvn in I*; igure 51b,

annel' i ng~tool creates a channel in the top layer o
thelsergebn oreates tahbpmb&amm éB15mi m@pﬂmyea 1p0@Goka geomad | 240 doaresponding

e surface the rnea, The_channel is fornmed jn
toptgg VPR Eg VB! £HE OF e P Mgy ibe logatadhas Jéw%ed above
and 'fiaG BaMEL Gy Wéulﬁbm%hn@%&r ?&%xmgle%ﬁfga& Gisle BHﬁar feature

cornea or, in the alternat Is Inserted via a snal
osaptwlﬁmcpleaémplamglpaltlﬁnu gipot). Tha depeessibt dB3hatshodd tw of sufﬁ01ent

| aser S|n an abl atjve create th chan
dsnh taﬂ% @‘5 gempdaty éh%tf’tagﬁg%(t%‘m’ g ficed in the
déﬂi‘@ss{msf@ 138YBR8u @k hxgss?@rg TB1Y isotdled P4 %@éﬁ’uoﬁ’ fo b(;rrespond to

be two or nore segnments. In any event,
the h\rlslada abedifrtbe tpatlmt'p @yé.tthe metral raxtshd trhh qmﬂmﬂe apmttures of the mask

ate hat t. centr of t
I%dhﬂ‘fﬁ%e 3‘8’@ ‘F?} TH&d VB@“ th 1S @g&q g b’*é"? a&g}sa\?Yl flyprovide the
gieBfebtl ﬂﬁﬁ’bv%&ﬁ’t i QisRAl ESﬁiblé S YR ndtk 51308, prLQé’t' QI?e Bowman's

the greatest | nmprovenent I n the patient's depth of
meUIbIJBle 1302 Si]pldcnd anert ﬁne rmaskt Bﬂﬁat@mm’m; ds Sbewn in Figure 51c, the

CRI I cal %FH{/{{@ :gjl,rg Qg | 1Bc1§ algrg%g}[ ﬁ@%wrag ﬁlgr%oirane 1320.
AShEQI®; a !:Jhtﬁéil ehs ?{E%% L}ﬁ?féﬁ ovEitht c%%ti lcBfheh thl)ro c{ {Re Fnask.

stop penetrates ace of t cornea to
spec[(IZ_rzebl ddptanothieo endrodingEneg, a ntaek ioffj saffidicrn thmnéssn’agl, less than

i R T e AR LR e o o
e&b&ﬁfneﬁ? a8 §lad gﬁ)ﬁéqﬁaxhﬁéjﬁltﬁ}éﬁ{es??esg % SdHoB 0 L Bcfons may be

position corresponding to the visual axis of t
pleedd emicath Bowman's membrane 1320 without creating a depressmn in the top layer

of the stroma.
[0230] In an alternate method for surgically implanting a mask in the eye of a

patient, the mask may be threaded into a channel created in the top layer of the stroma. In
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Then, the injector tool may inject the mask into the

channel. In this enbodi nent, the mask may be a
woizoueans377or it nmay be pieces of pignented nat eCTAlS2006/013944

suspended in a bio conpatible nedium The pignent

tHRhRIHA 2 0B8N e® ShaREEnPfoof cloMleY TRharifel Ff tﬂf :t}&b:lre]lg;er of the stroma, the

al ter nat ive, made of a suture naterial. even
chanaehipairg ing ploneparali¢l do tleesurfaae nBtheicoriehe Mab¥hannel is formed in a

ositioned so that the central axis of the pinhole .
PAREON GPESPaRdRE e Hoal meitattithisver The chapeling tool cither pieroes
theURSRBObE Bld dorhQ] bi BE e 4 & Vi SRl XS0l LS ficial radi
_patient. [02302] hi ’énotehxe&éﬂrraé%v%’ol 1#1 g#%gu‘?éiacsﬂqﬁlysw erficial radial
incispinanki thg altemmat ke, ianlasdn do@ysingodn ablgtitel lain, mbyeredRSke channel in

the corneal flap created during

thEE%f%Fans%fﬁﬁ? gﬁ%ﬁﬁgisﬁﬁ@dﬁfi%, Pe9as mqyﬁve@oqim@asqgnent with a
biRhIARGt RRFBe tHS Wintdre ts«—lfﬁ% nts? @r%*gﬂeé’%?hﬁﬁ%%gg}l fhis embodiment is

di scussed” above, a nas ace
pdsitéqned riedhe dhatme] gl kethatebgtioseds o tad thiecentral axis of the pinhole

substantiglly_ aligned with the patient's visual axis, .
AL g’&i@g é’ﬁy s Juek sombgarialyseollitep aith theag@pntisrvisual axis to
RVRIE RS cAREAE o Iy | a mask in the
P eye of a pati eﬁ%&%{lﬁgflﬁéfs}%%?{%%pgﬁ%@ ‘W th the
pat i 9281k vils andthaxilenaincmpihod €6k dufgidal BOGIHRIntREA3hAH in the eye
An the cornea's stroma. [0234] Further details
Ole B iRl n‘&e PR RSt Do dwissted UBtes ther tordiayer o€ dlie istrowas. In this
AR et 1 Ser i 110/ 854 filed 26,, 2004,
X n'cclar pof ggggégt;&?(ltﬁomﬁ%g ﬁ?%)r g?ﬁel%fﬁtqsttge SH{'}%‘%@& the cornéa to the
sppaifitt elepthar Fait examsple,ntht 6620161 €l id4ObY laNEhg of needles capable of
r.macol ogi ¢ mani pul ati on for alignnent or other

PYBEE?%%% g yiliasunae syeqtionUndhe alpnativet & changelinay fiobe created
in a | L00§ i 4 orr%gOOS’ i | | o i
R NI —

i ncor porate y re er ei
THeoRMHdER) dvET HERISMEY ifjBEARE Meash iR ThENRahR23H tHS embodiment, the
di scussed above in, various techniques are

MFLPRE AP ArNgmeRt PelH My be pieses eigpigmsatieil apateria} saggshgéchin a bio-
speh: t - di scl herei.n to.an e. . For i
colpRBSHEmRS DR iRl rBR8 "G 1, g8 oY Tl g in the
altefnativgmujdeatfadsuturagentdriil. & sty @ReH) thesmmlomjdrd ifldth&ehannel is
he }Er ocedur(e1 for agpl yi n<1:3 a mask. |n addition, some _
therghsn R d rsgrthat the eenirpl axis #f itlapinhole eperturp detimeaddyi thg pigment
Alid ] : ' rkedr.ef erence point.
R en i o il B B B8 S6
[0236332]n oheamsthdro@ethad fof s@icallf inpRALRE Ml AL HReve of a
an inplant 1400 in a cornea 1404. A corneal flap 1408
papienty %@aﬂ% Baydisoplaced Benepthcthe gprndab flgp ranested] d@udng keratectomy,

Hef tBe | G urface). Any,sui.table tool .or
“i t ech n?%tglgndﬁggbﬁe&&fs}e:g&?ga ‘{S ihfufge%i KRR R gé{hatg? Iprlanigion methods
disengsod mbave L ek placedhieeneathn®e bl ! créd8dRufing &eratectomy
bl @3{3 éﬁ’é ., @ mcrokeratone), a laser or an
sheyld ey %@f‘%ﬂ?ﬁ aligned wih|the patient's viswal fasisyes disonssedlabove, for
&t reference point 1412 on the cornea 1404 is
griad%ﬁ?flf it'ed. The reference point 1412 thereafter

[0233] In another method for surgically implanting a mask in the eye of a
patient, the mask may be aligned with the patient’s visual axis and placed in a pocket
created in the cornea's stroma.

[0234] Further details concerning alignment apparatuses are disclosed in U.S.
Application Serial No. 10/854,032, filed May 26, 2004, incorporated by reference herein
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is marked in one technique, as discussed further

bel ow. The inplant 1400 is positioned on the
wonvoeaasa7neal surface. In one enbodi nent, the PCaWS1006813944

is then closed to cover at least a portion of the

R R e AR R Ry B AL R
al bR ahpdtey B @RcB& aPINGa 4Q8a0N00M1/257,505,
an expggzgﬁéurface fronlaﬁlc t%ggcéfﬁggﬁoé apa 08

filed Opiabetr 24,0208] wiich is kdreneincappaiadtbyiréfepenva jedsm in its entlrety

i dentifi [ e

al | gnmen %mmmmm
used[z9s) derp;g hicldshed E&fv‘érlﬁnﬁ?ﬁ’lcﬂﬁ' feéhnidied ga@i‘%ﬁlaﬂy suited for
technlque identifying the reference 0|nt 1

tréating|  @stiédt | hynpplyinggmasksi yieh aspibpse( élsglosedahgrpm tq)fan eye. For

Y@ﬂﬂﬂ@gn S dsebinirng a1 B8 Fofiol o By Ried el Br o surgeon
isljroftida absngiaSGeesRst ﬁﬁ%@lylﬁé@ ﬂlﬁﬁntlnf éﬁdﬁﬂ)nl‘?fsm%e étechmques for

reference point may further include placing liqu
tr¢ating .a paaeﬁﬁ inveles pesitionipg an implahiewith yie) aid of & marked reference point.

ntra eal rfa Pr ef i denti fyi th
$ aﬁ%@ﬁgrﬁﬁigyFﬁ96P$égg%¥|gknentlug:ﬂg ans of
the [0%6]” I QY %n@exﬁ&hbép ef phaL @i '1@ treh{8d 39 plﬁng laf Qpr?a%@ 1400 in a

above, various techniques may be used’'to mark
cdaroent408i el coraba rﬂapclelOBms lifted torexpose 4 srfané gquibe tctmelea 1404 (e.g., an

.reference d. by a dye.to
infrgroracal aPrfgqehemys%lr{glaP Lol “?’/iée‘%g}féﬁ ayape Yaed o &lﬁtg@ﬁ corneal flap
14(%f L& Céﬂtp\ége Pf appktd qﬁ ARt ebiga CRH0ACA. FAS egélﬁ}‘}lh'ssae@lade (e.g., a

above dye may be a substance that interacts wt
miadiastbme)) erlgser oo an eleceasegitdl doali couill be uspd of fcmmmacrdmaag flap. A

rget or other visual enc 0| nt.
relipReaony 141 dgn e fameny0d s idapi el HIE rolpiice Bpint 1412 fereatter
1s‘}ﬁ£ﬁ<b(gﬂ{ &k ﬁghﬁlgaé s tdlsk%hés%§ fﬁl‘ﬂ{éi’ b@lo%@r PRé mﬁl@ﬂteMOO is positioned

e.g., an anteri |l ayer of the epithelium ‘and
ord éllel intracoraeal limfadenKinlong enibotlimdnhethe flapd4D8 fisathen closedivecover at

enbodi nent, . The too be made sharp to bite into
lepg{@ ROBHqmH S the Hpplant }o‘wgaappl i cation, the tool is

conf gﬂ?ﬂed A& ok € gf whec e st fi;' éﬁ)‘d%ﬁe{g LRAYEA1 WBAAce in one
bei n Ightly pressed against the e
tealntiguig € fendtransal adfaoetagelntion the cbhmal flap tBsorromtanfaxposed surface

| ar npr ess | the e I n anot her techni que,
ﬁ?ﬁ@”‘@?@FeﬁgemLﬁ %E 8/"ﬁ:"grked by maki ng an
|npr n ( Si n: a :
(38T e %feﬁ%@%d%“%?ﬁ‘ﬁ%l@dﬁ%%ﬁ% APy i BPR manner.
F@kycecanipﬂe dlmeodl ip@ineine déwicey Laﬁd nidtiends elesuribed ebgai may healyseﬂeo identify

marked by il um natin ht. or._other source of
the afcERRCe BABE 4§12 oltone A R Higntmgete refeisRrhRRIBt 1 4qdnvolves
11%?1%%1%@? J‘nfg?glg I'éﬁat (L %rht g? gfe)ltlém?f]glger A1|‘1§r ag?hsct:lﬁﬁeé portion of radiant

efepgyegutaspondiahta qsuehe light, exgr kedriighs). rAf disanssl ghoveatthermdentifying
be conbined with technlques t hat ke a naré t hat
of B aFIEEPES bpinb MACH RS IoRIds Plakns Hghdy (e gy uorgscgin dye or other

d)%éi %ﬁ\fhec‘ Hﬁ’llac%&ﬁ sEffaée' rﬁ‘el%fa %} %&Inu%tmé AR E¥fenct PoiR'$412 involves

nique, I ndi'cates t
alignment using any of the techniques described herein.

[0239] As discussed above, various techniques may be used to mark an
identified reference point. In one technique the reference point is marked by applying a

dye to the cornea or otherwise spreading a material with known reflective properties onto
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approxi mate intersection of the visual axis and a

surface of the cornea, hi another technique, a mark is
woraes/1apIroxi mately radially symmetrical ly di sposaig2006/013944

about the intersection of the visual axis and a

f h 0 d d )
S”E%ﬁ%: B AosP0 2ORE e 30 rad et SEABRT VAP S¥siatf T raciant
@&ﬁlcr%lgg tHERVKIbIRY dT& ﬁﬁﬂ@né’%rgé'ﬁ)brsdﬁhéra\@hﬁl cue. The reference

c ue. In one technique a mark i s made by pressing
pamt nqummnﬂceé@m andye with amwﬁahi@ terdal Theupelaiseconfipered so that it
m a de res that has.a Siz
b FEE S R AiF] L 8% APSEOnENT: UG Ry ghe d8ers a thin ink

1igX aftohie> cdrRedd N8yef Hhé Blﬁbbdfﬂieﬁﬂe’ﬂﬁe to%l ﬁfa@fuegﬁa&dsﬂaaa to bite into
forma circular ring line Of dye, or ‘a

ﬂvh;pstﬂl@lalmd dpoee gppimah@m, tgo tav) lquﬁgradll tardstiver thi dye psdiscussed

ht L arger.. t han e out er di a
oy iHon et B AR PR el APl (5 5T e RGNS ogaeous in
that ¢ cﬁfé@tnﬁf fR8! e PeraRPssibn TR 8yea DRUinofhef BB chili ﬁe the reference
intracorneal surface is on the corneal flap 140

p@lnemaedjhnmqiied bjrimaking dneimpressiom @, a plhbslqahdmmmbs ah a surface
r ace is.on an.expos ce of .the cornea from, .

e Sty MBS il WRRErSondis” ol Aahér Ehnique, the

reT&@Eée‘ PBIst }8Y BE E&Qké@b}aﬁhﬁnhét hgl?cdor JtP248lrcBiof radlané energy,

anot her techni que, the corneal 1408 is lifted an
egher exfkiop target aﬂldnmatoamrddpmmnng shlartflag}e dndd Bhofcotriee (e.g., by
cornea 1404. Nhi 9other techni que, the corneal flap

p%wﬁgng§1?%$ﬁg5ﬂgg tenpovabl e support 1420, such as a
SpongR40] ONgnt SEMRIBHBoink NENBIRLE RIS AVRRY fe E&é?ceq:)omt may be

0
surface £424 tthat 1s configured to maintain the native

coobined with te€hridnees dhatneadie 4 mapk Mﬂ&dlcﬁa@f‘%ﬁtﬁﬁ: ldgagjon ef & axis of the
shows that the marked refer o] nt 14 |s hel pf ul

Yo o i TSR AGiSR IRESHRAT Bh gy e e Wdicates the

aﬂﬁoﬂﬁ{aﬁ ShtbREotiohNEF BRY bR fal" 85€ R ﬂcaesﬁ@dc@toflﬂiéz%ozﬂ&bl §P another

the inplant to be positioned with respect to
twhmqad; avakaos mhde eymoxinmtelyeradiallysstynamﬂdcaé}ybdﬂpamdtabout the

the i.nmpl ant 1400 i.s siti.oned so that a centerline of
"Wéeﬁﬁﬁgpgﬂﬁww s padye st we&g thexB¥ds t hr ough t he

mar kﬁﬁﬂff er@@@%c@s@ie@tab%v@-%om%qgéﬂ e§9H6£¥§%ﬁkln§ a mark on an

illustrates another technique ere n a referenc
1nh¢¢®heal sugfagd. ritheamaditthay be made;lbyrmn‘gss;wua‘a]e tedhniquel fin spctechnique

ac | ant 1400 be placed so that an
a Jge &5’5 ‘?ynp@ﬁeésﬁnﬁp% ADLERERE Hgainy giec gistacgspeny, surface.  The
nt?;?]lgmentsrﬁ%h tdrhéd csl%pgﬁsts:ﬁdé{’{?yﬂ‘i% d48% éﬂ'{pélﬁ )3 th%’%gllf( Ea[cgr,nent ofa

e sane or sub e Ssane Cen er
niakie Formreyamipte, ithend fopdahd inlglé@eatrie canfigmnettosforth laa:irctlIaErmg (e.g.,

erI| e of the i ant MCL i.s on the [|ine
fi e of e, o5 Hﬁﬁyglegpsiewsa%\fg bogiavith ﬁ&lamet%rﬁ{sws gty larger
tlﬁﬂstfﬂ@ utet ﬁ%ﬁle@&ﬁcﬁtﬁgﬁlabl{] id Be illn#)llaHt%Hr a0 LG R N g%%P Helformed to
is formed on the anterior surface of the corne

hav&G8diafne@d b¢twlean ebmut Yanhningudbout Henmne.oThe altratdrapal ledﬂBce is on the
[ y returning the c rne%ngfla 1408 to the

I s ¢los
C%?qiéaﬂgeglwweﬂﬁ%qw%ﬁéﬁ? theuls igigaqemngal surfage is on an
eﬁp%@&i surface of the cornea from which the flap was removed. This exposed surface is

sometimes referred to as a tissue bed.
[0242] In another technique, the corneal flap 1408 is lifted and thereafter is
laid on an adjacent surface 1416 of the cornea 1404. In another technique, the corneal

flap 1408 is laid on a removable support 1420, such as a sponge. In one technique, the
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anot her techni que, the corneal flap 1408 is cl osed by
returning the corneal flap 1408 to the cornea 1404

woveae/1t15837i npl ant 1400, which previously was pPatas2m6/013944
the tissue bed (the exposed intracorneal surface).

rérr?oz ]ag s\ﬂ\gﬁ@ Elgse a8 {C%Clqlgg %ﬂt i§ '%1{%1? trﬁgﬁ r? gﬁlé‘ative curvature

sur

ofSthe camral Mip 14e)ast a portion of t he |rrpl ant 1400 is
covered. In sone techniques, the inplant 1400 is

covel@d3by rEgueriZnshas thap th I:Iﬁﬂtelderefmcammmm@Z is helpful in
thereon to tlge cor nea 1404 t.0 I;(’)lve:n;t he st

p%sbt[;?%% ap, mp aélt o1 (:&Hln 8orn?eﬂ SU i pgm,c]u{ﬁvnﬁfz gnarked reference

pENP oYk ild infifari o BB pb&Abhal witRY&pedt %o ﬁiépsfi&ﬁd axis of the eye.
stroma hi another technique, the stromal surface is

Ireshpdﬁwrab%d erabesliinant, sire wppletiel408]is pagiiencdosoethpios eenterline of the

. St.r t ech dd | st f

AR EE Mg o R paf e Bked SR ol dig
COVe[OZth | Mmbaets2 AMiftsitdePibiRE E@%ﬁm quO%Ah&eirfh Fe%reﬁ&eMlZ’ is a
flap 1408 is closed to cover at east a portion of

rihgrpt ather m@lmmsmnuahmadm In1s40D anaaye, bbe meplasti 1400 eay benplaced SO

tent i t | tech
4SFBR ofFE S A PEBlaF LR B8 Fipg QiTeSPAg0 Bo SHEVLAL b ring and the
mh talm)o IsRAR 11 4B b‘ilb%ﬁt{bl ?rl?ﬁe ERietange PP&%IQBIP/]-&}J: %m]g and the

pressure nay be applied fto the anterior surface o
lmpialtddﬂﬂea% dlynad po that ﬁmtoentaﬂnedzd ¢heofinytldre Mapé emthel#@®f sight of

e.g. irectly aboye, above and. e a_projection
thesflis TediaboRpnd Ry TBE Tt RSt CHTRec e Yepisa b U Hustrated
teamqw% 19 EorRRUAnSRE hiRBridH suthse @Hh@ Emﬂenltﬁpqam of the

i pl ant 1400). This may cause the inplant to nove

sl i gH2H§] awdy dreotechiique dye q@rmml iapel 4081 shelpsedsbyreturning the
i S lie I n anot he echn ure is applied
cqpsal diap ;}45% te ?%?aa %04‘*#@@ P&%ﬁ%ﬁ enﬂﬁywa%eal flap 1408. In
AR $édhhRME dhk RodnbBhlSH '1’0@'1 ¢ 5 e
a1412 masﬁﬁ%rke 0on th fla Slg%ghgr | e rg %ep“BtOﬂw
ann¢mi40ﬂ4d@r\ﬁh$ lmﬂaktem%)n“ﬁﬁtél presisudy bved. pl&eéfoar&b ltigsue bed (the
}{)ushd'fng is a I'kshed by inserting a thin tool under

PYECG PHACTRG ﬁ? %he pocket and directly noving the

| Nl appa4602483 bl ieliftadr Srpadl

be t?oeatfe)d by a metlh(g ‘F?gfgxﬁgggug?%%né an S?frr%f 1@5}’3 t 1400 1s
placedeorcihe seamibOdface. dt leastra portion nétle imptanet 4(](Bﬁ &ovdkadl In some
sui.t abl too or echni be used to c eate or

P Gedgplel 1 fEEEe fgéﬁ r tﬁwn?ea( Ap el the Bppigel 1400 thereon

to(tfe Yormed 190£ E@We?tt}%r@}m?ag Q)rne Q&hmqtue the stromal surface is
el ectrosurgical tool cou e use to create or forma

exposdceby liftinghm apitheléd 14fsB4o exposebieoraac én paithdr tdchbRjue sthe stromal

identified on the cornea.l150 The reference point may
SHECP Z:Fe‘ﬂ‘ﬁ’PF‘idgl&’ éﬁlllé lg

T5rod e B YOE HhPH9ES StEQreh Bsomegegniques,
B DA PocBRTnd SARIERERyBlo T 184 ot BTEEA e impla

1408rie pexforfibed. cor neal pocket 1508 is created to expose

an i pt.racor ne urface 1516. The corneal pocket 1508 .
B’é‘@r eat réﬁ e fap 1408 {saflpreddesoner aftd?asgswﬁﬁw@ of the implant

1400, the implant 1400 may be repositioned to some extent in some applications. In one
technique, pressure is applied to the implant 1400 to move the implant into alignment
with the reference point 1412. The pressure may be applied to the anterior surface of the
cornea 1404 proximate an edge of the implant 1400 (e.g., directly above, above and

outside a projection of the outer periphery of the implant 1400, or above and inside a
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at a depth within a range of from about 50 mcrons to
about 300 mcrons fromthe anterior surface of the
woanwaas3r304. The inplant 1500 is positioned ORCTHS2006/013944
i ntracorneal surface 1516. The narked reference point
bfekfionh DR phtet pk loF h
pl nt r acor neal supflglé]g@%simg}%}%kgaﬁagyggpr e?kte gggusg%étn%plant to
mpxq slighilp eway tiem | thpledae pl@ﬁﬂlateowﬂxmhpp&ssuir@rﬁﬁdppﬁddh In another

eLERHGE Skl Ty P dfEtifeo ob neant, ndne ol 1900may be
repSsifiGfddtih GRS et ke RIGEMSo hﬁtQQl%e%arf{%f GA ﬁBlfParﬁtMOS or if

1500 extends through or adja ent to
the ereforennee ppini n14125W’AS aked] oﬁltb@rtssﬁé%/bedl | PatfenbBS pushing is

technl n ref rence 1512' is a rin
oD e oS BRI S R Ui I finseiamioda seckehend direely moving
the iglhyant 1500 may be placed so that an outer edge of

the inplant and the ring correspond, e.g., such that
t he 024 andfigure 5B sbbenstthdt F0patiEhaneyt e bameated by a method that

pO%H %t antll ﬁiﬂf‘g e. sane center. Preferabl%/ the ring
HYE AR R O%Fcorper L1G4gad 188 comsel porket 1508. “Any suitable
to@led}ttéﬂinhcﬂﬁ- by bd8sddBlc gv% e %f?\?nh%ﬁ:&r}xgﬁ lo'ckn? ggé%m#% example, a

of the eye, as discuss e r|n
bl%@l (ec-la mesolsmaa:tams)e ailaset,he ahlelacabsuapiesl tﬁﬂb@ﬂlﬂmﬁsad'té create or
s for the an rlor surface of the cornea 1504

fog% S /R0 temp [éz@mrelppt@‘mtt 2 mﬂqﬁiﬁegﬂ Smothe cornea
1508, PO fe'f&@ﬁd@ hint Hl%y ﬁ)%qlﬂgﬁtlfile%()@y alg_yg SuitTRd F‘ec@g.ﬁ?% ?%1 as those

be repositioned to sone extent ne ap
digcnssef dietedic hifhey veferpnesssainel 5 2ap mharbéﬂ [ aﬁ}hﬁn‘daﬁm té‘équue such as
ve the jnplant into alignment with the

thosgftgec:élﬁ%e einy gomeﬁequkgts gﬁ%lsngyatgd; te Sppésechnt mtracorneal

£ e I te
*age o tie ot dsoby B OGOy RU BT Buhe cxampe
at ad@ptb withinle ralgp od ;ﬁem atmut 60 niifrenotst e&buﬂﬁ](] Bess Rfm Eﬁéeantenor

500, d d f
sl therpare 041 o Em%ﬂaat 1300 Spmytoriicn thayriesacsal surface
15101 ThéRlaRRHd rdRPGcL ¢ oﬁﬁ)\{ § C}@lﬁﬂﬂ/l 33’3@% efnf 2 nkl% ﬂﬁaﬁgtgﬁog on the

at which pressure s app e
lnt{ﬂcelslg@lr%uﬁage &plf. i Bk dhiarked tréfgrenoe pbiat 1 517 éblel ¥Dimplant 1500 to

be %}L The varl ousﬁtr}gt hqods_  and t echni ques descri bed
ABEVEoRT SthyEesBedt JnBe esuahayis efotheasyioy apdiscussed above. In the

illusB¥RA tenfddirddnt C Y Bpladtt1 508 ik %ogﬁoﬂ%}g &3 St Od%etrnl eg]télae % of the

necessarily all objectives or “a ges
1mblgnta]c§|ﬁ)p eytedds thrapher ddjacent v the nedkeddrdrigddl pdint 1512.

h Th f | th
ok T4, RSt lurtratreogyr sechotete wikeritovioemeni2’ is
rin®6r %@ﬁtﬁ&ﬁheﬂ&%hﬁ\iﬁa&r h?p&cﬁrgaﬁ A ih %pé\lﬂali{ ﬁgﬁ(? thay be placed so that

group of advantages as tau rein
an Qecesdae of yheaohplent agl th‘.ehléxlig obir&pbhd, eéfoﬁu@ﬁ%lﬁf‘ﬂf@ﬁﬁg and the

ght or suggested herein
1m@61}t?iﬁép ﬁﬁz}rg ah‘i HECQ ﬂubgﬁn%nb’ |t%%1$1amﬁ ¢qntqr e Lerferiably, theeing and the
impIEHt SO0 SAATAAL) | ST g Hlesr ent
p nbodi ment s%QS(%lrrcls ?ﬁanhe g{n]ﬁlgﬂl\%a(\)rf i ous %%?Lég‘, on he g)(eé)[5"§1ght of
the eye, as discussed above. The ring is shown in solid lines because in the illustrated
embodiment, it is formed on the anterior surface of the cornea 1504 above the pocket
1508.
[0250] After the implant 1500 is positioned in the pocket 1508, the implant

1500 may be repositioned to some extent in some applications. In one technique, pressure
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di scussed above, as well as other known equival ents

for each such feature or step, can be m xed and
worbwhest7by one of ordinary skill in this art POT/US2006/013944

perform met hods in accordance with principles

isggaiedias BEUEeop e RDln S AR D bt sl fterence point
1580d EReApiei@fe mhy bdlabplidietoUune ahietioshrhke b efeecodiidal 1509 proximate
in the art that the 1 nvention extends beyond the

axsp@ﬂ ¢fi thaliinpladt 35006, dmentlyi abere.sabowe endhentside a projection of the
and ,obvi

t t t d/
oGPFIRITY Ghana PR et S0pHo FRGARIAE Ao PR ey, of the outer
péripetyyrant i hrﬁﬁlahtsl 300h. TRisense Gladis@ tiREinp1aMtt18d0 BY nddV8 slightly away

specific disclosures of preferred enbodi nents herein,
fromt thee reslige atl whiclr pfessweade appliad! altenatharaethadque, pressure is applied
her.et o, WHAT IMED I'S: 1. A mask conprising: a
mﬂﬁﬂyt%ﬁvﬂﬂ@kg§ﬂ' t transmitting portion, a |ight
bl ocp89) POrfiHeARrifhSReRSEs ARPIELififes ! desiMbed 5@6\%‘&5\‘1389 number
portion, an anterior surface, and a posterior surface,
ofwleysetiorcatriyepub tebyiny entjomi S@Ecaursmtas itabe wodpstiosd tigat aot necessarily
ighly fluorinated polyneric. mat wherein t .
il peives o aataitect ABGHPHLMIS A ACHEv e B HgRyLe Witk any particular
erm)ér@ﬂeﬂla&e%gnml VB! CTHR! o le@4m BV iHose Q&ll@d(ﬁleﬁgsartt\bﬁl recognize
mber of carbon-hydrogen bonds; and at |east the
thlat gt dbvioeskimay o mtade nthelf ad;lhevebmdy)ptmm;er pseademtage or group of

aci ficati ent. 2. The Claim1, where
athaiages & RN ST PASUIP L RERIPY K lqvalgr%@ro@%saﬁva%glh%dvantages
a§hﬁ&5@&m?ﬁhﬁ@?ﬁ#§ﬁ@h&kﬁyer of a cornea, and the

posteri of surface is configured to reside adjacent a
S ecofias2nt r duothaeadre] thy skille® artibe with sdco grﬁlzﬂl”&l 1meﬂchangeability of

2, erein the sk does ot sub ntially alter th
VRIS dpafhies dromy d ?rﬁ@aem‘acr %@P{l&a P OTgHS fogares and steps

?%t d Hde CRWaRas Sther R 1\%61’1% Bradh siehFEatdre or Igtep, can be

er conprising an outer periphery surrounding t
miixteghindbhatchddniny por off @dinaby skithén thas kit of penfiyrnmomethofls irh&ccordance

precedi cl aj wherein the opacification agent is
'WEL@QEWPﬂ%ﬁegﬁﬁgg BPTEH quantity to prevent at l|east a

subs §§ al zﬁﬁ{otugﬂ hOfinddnBBh HSE‘ Gl Qﬁscﬁ)@e& Be 1 E&TERT of certain

surf ron1be| g transmtted fromthe anterior
emhasdlme&tstamdt gengdey, 6 will beuunrddacstooddby Tiese nsivdlledoin thawrt that the

one. of the_ preceding clains ere 0 aC|f|c )
inggiian FYCad) besd BF oﬁmlﬁéalhfr 3@5106%&“5 At o PR pLiernative
¥ EdimeRs 938 Hor PSR YR  dVRSanhSdifications and equivalents thereof.

Accordingly, the invention is not intended to be limited by the specific disclosures of

preferred embodiments herein, but instead by reference to claims attached hereto.
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dyes, and inorganic pignents. 7. The mask of any one

of the preceding clains, wherein the opacification
wagesst11337car bon. 8. The nmask of any one of theCcT/US2006/013944

precedi ng clains, wherein the material conprises about

Vﬁ§A§§§iﬂugﬂhﬁ3§éyorinated pol yneric material. 9. The

of the preceding clains, wherein the
hi ghty fl pnaniskabatprigidgymeri c material conprises
pol yvinylidene fluoride (PVDF).10. The mask of any one )
of the pr éc@ﬂib’nba‘@&i%Télgflt/\ﬁ‘@ﬂ@ﬁﬁtmgléomfma dight blocking portion
conpg. Si i : r. e ol yneric. material has .
" oncuabisRE ol B8 eyt RO, KT il Sirfi? imd EDosterio
The smfike,of C aim 10, wherein the total weight of the
one or nore pplyanionic conmpounds is about 5%y weight
to about Ybohy thiebeght compriseypematesial epmprisingnal bighly fluorinated

wher gj e t I ght ,of the o r re. . .
poly o tE il W ol 39 PouEisine omd g e iy
17% fiyorivie@ingolyrhdric ﬂé&rﬁﬁ%«#ua‘lﬁ olChx@leBdslfle nlidabePbf dedbon-hydrogen
wherein the one or nore polyani onic conpounds conprise

pr ot kwigsiyadns or gl ycosam nogl ycans. 14. The mask of
daim10, .11 2 0r wherein t one,or nore . .
pol yan onftceist e B osine gt b ing B FruRie an qpacificaion
sel egdegfl from the group consisting of dernatan

sul fate, chondroitin sulfate, keratan sulfate, heparan
sul fat e, Hepmeslnof Géatmr hrwhkantin dbeantejed wrné &5 @oligyred to reside

t | th .
B R s el S R P B T 2 HRE R aRG e i gpfized to
rebidk ¥&jabéht 8 3bdond idtdbotled] Bdre. 15. The mask of G aim
10, 11, or 12, wherein the one or nore pol yanionic

conpdundsTeomask o€ €lalaxi 0arR, silefein the mhask dérs nosubstdntially alter
th di | gi ns,. furt i Si
et Rty A kT e I
mat efi al PR /medsk e OthitO012D €8S tudne &fmﬂﬁ%ﬁlgagﬁ ﬁdté}rperiphery
0

surface and the posterior surface. 17. The nas
sugioghding he highé blsickingtpertimmund heal i ng nodul at or conpound

is sgl ect from t.he grou onsi st.ing,of anfibiotics, . .
ant i Treopl i e ok 4fy e SF G PresReiP RS g (b Spacification
agaft is prRbdrdNMABLEI&S, qu NESHET S SANER¢ aasﬁgstantiatl r?ortion of light
e

cantifungals. 18. The nmask of Caim 16, wherein
ingidamtdorh thel antgriarsutbed Gromcbeipg tadsmitted dlame tlerd ariteion sunface to the

oup _caonsi sting of fluorouracil, mtonycin C
m%&%??ﬁﬁ%ﬁ?; I bupr of en, naproxen, flurbiprofen

P o T} 8080y A g 0 RRBLJ S dicnin
agenleisrpglesteid gkomh (lag geomp consisting of organic dyes, organic pigments, inorganic
dyes, and inorganic pigments.

7. The mask of any one of the preceding claims, wherein the opacification
agent is carbon.

8. The mask of any one of the preceding claims, wherein the material
comprises about 65-85% highly fluorinated polymeric material.

9. The mask of any one of the preceding claims, wherein the highly

fluorinated polymeric material comprises polyvinylidene fluoride (PVDF).
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conprises a second polyneric material. 20. The nask of
Claim 19, wherein the second polyneric materi al

wonaleudsxy7a UV absorbi ng conponent. 21. The magkTaK206/413944
one of the preceding clains, wherein the |ight

tran n_conprises an apertuyr.e that

51 26lit o THEAERKL oo 208, o 1t PRcBBRE ilffsn ftsadif (g materia
cdnlRisBY 8T highlySHhdRfed BElymERL ﬁﬁ&halohaﬁl@ddﬁﬂ 2ferein one or more

wherein the aperture is substantially circular.23. The

polpmiiondé c@hpounmd2| or 22, wherein the aperture has a

3 ai T 55, T Srekrpty ﬁéﬂﬂ‘ﬁt wheL LR Stoi iR lcg%?*fl%\ gBgcr more
poty é%né‘ﬂ”ﬂ: 96mf)(§i§§ls iZabout §% Hﬁé’iglﬁfto @l%‘ut 209, %f whisg as -

preced| ng clains, wherein the annul ar
substhnt | ‘Bhd ynasbnﬁt @htimt h0,cihersm tl@t m@nwclgbt aﬁtthfr jope or more

osterior surfaces, 26. 0
Vi S Sanbings & ron e BT SRR B wE
thi cnessthehygens td'l%n?‘@@e“ CHr @%}%§BQH ‘éﬁe %H'iﬁ&@%‘élyamomc
of about 20 m crons or |ess. . The mask any one

capipoBhnds ommise pmbteogwams heg]yc@amuhﬁgbyﬂanmg port i on body
osterior

h t hi gk t d
it fbes Dhe D800t Sl aons. Fou rithefe HRomeciyRigh olyanionic
ccﬁlflop gs Hﬁ&ﬁ&%‘ lé:dgta'o% 1 CO \ﬂﬁﬁhﬁﬂ Neeldefedbadin tfe 3FRRL B6hsisting of

stanti aI mali ntain nutrient transport between
ddrimatahi mﬁﬂateﬁmﬂomhoxbmdsulfater &ervamnsdfatd, d;epamn spffateTheparin, dextran

sk, of O aim, 28, vvherelntebo ri ses . .
“gﬁtﬁ’ g]yqllpgpng:f aq |;§§t0éga Bﬂlé{'?lﬂ teatxap %tc aggenan,  fipronectin, laminin,

IRELNEEGi, Jr ML, BTy BWSAGRNANGA LigROSt er | or

sur of Clalm?29, wherein the
pl ur &3.i t yThé niack @f (éialm dontl,gur EY witersinlibe ant ioalvhgre polyanionic

elimnate dlffractlon 1patterns visible to the patient.
compouRy %C(?Pé%‘lkseé fexfan i wherein a non-uniform

spac I .
SPACLF, TPy OF sl st g SuMak Ak UG v

hdaling lmmdutzmasrribaésdmgtoameipmhenermanaq@helr ald/ardgiuod ta atleast one of the
hol. e regi on, ghe i nper erlpheral regi on being | ocated

arB%‘i‘%ééﬂg?en"é’ ditbe Eostt%r{iﬂréﬁ 135¥d the 1ight transmitting
portypn, W@&%&E‘oﬁ@f&% 38t Wﬁéﬂeﬂl b wodthd h@aﬁm%lrﬂ&ﬁhétéﬂ’cd?ﬁpound is

hol es ‘are Tocated in the’ hole region. he mask
seldcaddn 28n wher gionp a coadistirighi otk metibiotiss, d effimeglaagcs; hentimitotics,

shortest distapce betwee adj acent hol e
a’%tﬁ?‘?fﬁkf?i@§ BHripYeRpatosies, 1 OSHYEIsaBIS, %@P%ﬂﬁ"ang\l\@4 The
mask; of G[Fﬂé ad®of #A6H 6N whErel B8 WoRR& heflingBodiRAtEScompound is

extends along a
selected from the group consisting of fluorouracil, mitomycin C, paclitaxel, ibuprofen,

naproxen, flurbiprofen, carprofen, suprofen, ketoprofen, and cyclosporins.

19.  The mask of any one of the preceding claims, wherein the material further
comprises a second polymeric material.

20.  The mask of Claim 19, wherein the second polymeric material includes a
UV absorbing component.

21.  The mask of any one of the preceding claims, wherein the light
transmitting portion comprises an aperture that is sized to transmit a fraction of the light
incident on the anterior surface.

22.  The mask of Claim 21, wherein the aperture is substantially circular.
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transport axis and is configured to substantially

prevent propagation of light fromthe anterior surface
woaotchie33gost eri or surface through the at | east PONAIS2006/013944

hol e. 35. The mask of C ai m 34, vvherei n the transport

"ol At ve The Sk et B 1S 67 vRESRLE aoifiuS B F diagstorg abour

2.bAHS, RRQUYh to prevent the projection of nost of an
anterior end of the hole from overl apping a posterior
end 1.t HBhcholagk 86 Clalmmds kwleweip the apeytuse bady divanatergofzabout 1.8
(grgt transmtting portion, a light blocking portion
&¥ed about the light transnitting portion, an
ant eg4 or By fAGE of @ﬁ'ﬁoﬁe B?%ﬁee{)ﬂe@édlﬁg' Efaﬁﬁ§ w%&hﬁthé‘ abfiar body
body conprises a polyneric eri al 'east the
hdmagslubsthxitmd:lkucngstm thicknespbetiieen th@dz;atemnpmd pesteriom surfaces.

P e T Hftes bhremafie iy Gios iR o, Suiron At gt Blasking Rogtion has
a thf m@§§| Béf@ééthéTﬂt%élaénd J%Ztengpﬁlrﬁ@%‘oﬁfoo@ 2 1 cBéhs or less.

urther conprising a wo heal 1 ng nodul at or | oaded
i nt 02t he 'ﬁhﬂmmﬂrofmnﬂ@hepf ﬁlﬂalmadﬁmvhebcmnue lightdlodkéresortion body
one. 0 E anterior surface and th s%e%i o, sur f ace.
haga thigkpess pe F}fesqnﬁedj% apy a9stml SHi £g qu 8 microns.
tranggm t i1 QQ{ f)] : rﬁ A1 tBObrePE @K LRAND WHek @R the body is adapted
di sposed about ight transmtting portion, an
toasitbetantiallys urairgie, nwnehtairpepore ticbweenuthe ditet awheewind intre-corneal
body conprises a polyneric material; at |east the
laV‘?réht bl ocki ng portion of the body conprises an
opacid i ca 0 r [
modul st o T BelR g CLanSEoRReRln TR URiEIR" piffalty of holes
extendicg dtdeat pardaldy beiweernthetaherianswefdace and thefpasteriansiirfane

Phe. Sl yribee k08 rﬁaum RAE vihaizte the, FBRUPh Op HeltS are gigured to
Slﬁ))g ég{ibeﬁinﬁngtg Q‘;rnsm ?khe;ﬁatlgltal m 36, 37,

erern etota \NEIg e one or nore
poI yahi ontThe mzmkouﬁd.’élam zsbosuhera% bynamurgfnnm spaiguts provided

20% by wei g . sk . of im36, 37, or 39,
b%‘{é?léﬁ‘ ﬁﬂlsf?é‘tl?’ld"t Fgﬁg’? llttyr?é 81%& or nore

pol yapi on |

1797 %‘f‘ vve’l![g ﬁ‘%ﬁigp@ﬁ?“ 223 gﬁ’ﬂ%lfi C‘;églﬁi 2 %M‘r?irﬁi&t pérg)h@ﬁf’fgglon and a
held regxbm,rmennmdrqoempherar regmneb@ng ymatemlnﬁ)etwe@nﬁmumﬂs region and the

llgl?tntpaglgnsisﬂlgé Sgr%lggl \Xlﬁgrglsn s%li)stgnty aﬁ ?lng)fn tgg pYura ity of holes are located in

the hole region.

33. The mask of Claim 29, wherein a wall thickness is defined as the shortest
distance between adjacent holes, the wall thickness being no less than about 20 microns.

34.  The mask of Claim 29, wherein at least one of the holes extends along a
transport axis and is configured to substantially prevent propagation of light from the
anterior surface to the posterior surface through the at least one hole.

35.  The mask of Claim 34, wherein the transport axis of at least one hole 1s
formed at an angle relative to an optic axis of the mask, the angle being large enough to

prevent the projection of most of an anterior end of the hole from overlapping a posterior

end of the hole.
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43. The mask of C aim 36, 37, 39, 40 or 41, wherein
the one or nore pol yani oni ¢ conpounds i ncl udes at
woOeeast118312 conmpound sel ected fromthe group CORETAIS2ING/013944
of dermatan sulfate, chondroitin sulfate, keratan
sul fage, Rhe £ r te, . .
hyal ﬁér oni ‘(h:l g%%%%%glﬁ%gg Zdnbp %ﬁﬁ% ate ﬁéﬁt &&f ﬁH t{n% &mwn a light
bl@gkmg@eﬁmrﬂlsﬁqsbd et tt]imhghtatmnsm[ttmg boﬂdmpm@@ﬁﬂeﬁor surface, and a
vitronectin, L-l1ysine salts, and al gi nate. 44. The
PREOr ?ﬁanVh‘?g’é‘ 37, 39, 40 or 41, wherein the one or
nor e pol yagai ﬁ“’%}m{] dextran sul fate.
45. The rrglgl?g Eorﬁ %g?’g al ns été@@ to 44, wherein
t he woun datHewt |thmghﬁt1ch]bd<tmg powicpaifrttle bedy ebrapiiee ahrgpatification
t he gﬁr gonsn sting of antibiotics, antineoplastics,
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42, The mask of Claim 36, 37, 39, 40 or 41, wherein the one or more
polyanionic compounds comprise proteoglycans or glycosaminoglycans.

43, The mask of Claim 36, 37, 39, 40 or 41, wherein the one or more
polyanionic compounds includes at least one compound selected from the group
consisting of dermatan sulfate, chondroitin sulfate, keratan sulfate, heparan sulfate,
heparin, dextran sulfate, hyaluronic acid, pentosan polysulfate, xanthan, carrageenan,

fibronectin, laminin, chondronectin, vitronectin, poly L-lysine salts, and alginate.
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52.  The mask of any one of Claims 36 to 51, wherein the opacification agent is
carbon.

53.  The mask of any one of Claims 36 to 52, the body comprises a material
comprising a highly fluorinated polymeric material, wherein the number of carbon-
fluorine bonds in the highly fluorinated polymeric material equals or exceeds the number
of carbon-hydrogen bonds

54.  The mask of any one of Claims 36 to 53, wherein the material comprises
about 65-85% highly fluorinated polymeric material.

55.  The mask of any one of Claims 36 to 54, wherein the highly fluorinated
polymeric material comprises polyvinylidene fluoride (PVDF).
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light transmtting portion, wherein substantially all

of the plurality of holes are located in the hole
woeniean33770. The mask of C ai m 65, wherein a waCi/usS2006/013944
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59.  The mask of Claim 58, wherein the aperture is substantially circular.

60.  The mask of Claim 58 or 59, wherein the aperture has a diameter of about
2.2 mm or less.

61.  The mask of Claim 60, wherein the aperture has a diameter of about 1.8
mm or less.

62.  The mask of any one of Claims 36 to 61, wherein the annular body has a
substantially constant thickness between the anterior and posterior surfaces.

63.  The mask of any of Claims 62, wherein the light blocking portion has a
thickness between the anterior and posterior surfaces of about 20 microns or less.

64.  The mask of any of Claims 62, wherein the light blocking portion body has
a thickness between the anterior and posterior surfaces of about 8 microns.

65.  The mask of any one of Claims 36 to 64, wherein the body is adapted to
substantially maintain nutrient transport between the first and second intra-corneal layers.

66. The mask of Claim 65, wherein the body comprises a plurality of holes
extending at least partially between the anterior surface and the posterior surface.

67.  The mask of Claim 65, wherein the plurality of holes are configured to
substantially eliminate diffraction patterns visible to the patient.

68.  The mask of Claim 65, wherein a non-uniform spacing is provided
between a substantial number of the plurality of holes.

69.  The mask of Claim 65, further comprising an inner peripheral region and a
hole region, the inner peripheral region being located between the hole region and the
light transmitting portion, wherein substantially all of the plurality of holes are located in
the hole region.

70. The mask of Claim 65, wherein a wall thickness is defined as the shortest

distance between adjacent holes, the wall thickness being no less than about 20 microns.

-63-



WO 2006/113377 PCT/US2006/013944

71.  The mask of Claim 65, wherein at least one of the holes extends along a
transport axis and is configured to substantially prevent propagation of light from the
anterior surface to the posterior surface through the at least one hole.

72.  The mask of Claim 71, wherein the transport axis of at least one hole is
formed at an angle relative to an optic axis of the mask, the angle being large enough to
prevent the projection of most of an anterior end of the hole from overlapping a posterior

end of the hole.
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