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[0003] A largely flawed and failed procedure called epikeratophakia was
developed in the era of RK. It is now essentially an academic anomaly. Epikeratophakia
provided a new curvature to the outer curvature of the cornea by grafting onto the cornea a thin

layer of preserved corneal tissue.

[0004] The epikeratophakia lens was placed into the eye surgically. An annular

360° incision was made in the cornea after completely removing the epithelium from the
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PRK, the epithelium is destroyed when achieving a new outer surface curve. Over the ensuing
post-operative days, the epithelium either grows or heals back into place. This epithelial healing
phase was problematic for most patients since the epithelially denuded and ablated cornea was
painful. The patient’s vision is initially poor; this "recuperative time” can last from days to a

week or more.
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[0011] The corneal epithelium is a multilayered epithelial structure typically about
50 pm in thickness. It is non-cornified. The outer cells are living, although they are squamous
in nature. The basal epithelial cells are cuboidal and sit on the stromal surface on a structure
known as Bowman’s membrane. The basal cell layer is typically about 1 mil thick (0.001”).

The basal cells produce the same keratins that are produced in the integument, i.e., skin. The
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[0016] Described here is a ¥acuum stabilization device

for grasping, stabilizing, and nodestly deform ng the

front portlon of a human cornea (hereinafter referred

to as a “"stabilization PNMARYr "stabilizer"). The
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nternaglona %R '?ﬂ WD 03/ 061518 , B ﬁl
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versions, the vacuum is formed by merely pressing the stabilizing device down onto the eye.

[0019] The corneal stabilizer may be used in conjunction with epithilial
delaminators as may be found in published international application WO 03/061518, published
July 31, 2003, the entirety of such document is incorporated by reference. The corneal stabilizer
may be used in conjunction with an ocular device inserter as may be found in US Patent
Application attorney entitled OCULAR DEVICE APPLICATOR by Perez (filed 9/8/04) and US
Patent Application entitled COMBINED EPITHELIAL DELAMINATOR AND INSERTER, by

Perez et al. (filed 9/8/04); the entirety of these documents are herein incorporated by reference.
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1nc1ud2:fthé Sighpty fep dSading ﬁboﬁﬁé‘tﬁé&l ofSbBR Sy dh tRDHS @ﬁﬁﬁelfaﬁzed corneal
his déscribed procedure. The procedure may 1nclude a
surfac\¢a A eaqh ipftancgsié ns degirahle that the elivwo be mpidced over the surgically
alt g cedﬁrest i nclude the sinple step of placing
ered Sie Sfoqgﬁémgf sone type on the de-epithelialized
cor neal

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] FIG. 1A is a perspective view of a typical corneal stabilizing device and the

associated vacuum maker.

[0024] FIG. 1B shows a cross sectional view of the stabilizer found in Figure 1A.



surface. In each instance, it is desirable that the

epi thelium be replaced over the surgically altered
wei2o@s/3010the contact | ens. BRI EF DESCRI PTI ON OPCTHIS2004/031231

DRAW NGS [0023] FIG 1A is @& perspective view of a

typi cal corneal stabilizing device and the associated

vacumﬂanfkgf icﬁ())o 4] FIG 1B shows a cross sectional
vi ewltR5} hE1G1Zhishpiye angthsrariptionefghe stahifzewo
2005/ 030102 PCT/ US2004/ 031231 [0025] [0026] 2A. [0027]
[ 002§i028P FI@#Pdnotvs &drbas s%ﬁio?ﬁ%w%?ﬁé’s‘?&biﬂ?ér'rﬁ 't8hd in Figure
of the stabilizer. FIG 2B shows a cross sectional
2A. view of the stabilizer ring found in Figure FIG 3A
shows anot her variation of the stabilizer. FIG 3B

Fount?2F EPRG 2 Bl Rank Fiouiop hedlibeleste " na "

woul d be appropriate for the outer radial surface of

the {0828} i BEG 3B sHoilsiazdss skt viEwof tGstafilzet g #OMd in Figure
surfaces that woul d be appropriate for the inner

radial surface of the described stabilizer. [0031]

FI G 4E and 4F show cross-sections through variations

of 1 [ya29pt 4G! 24liagh 4BSHb ' é;p
) stabpﬁiggr. [0035? FI2§ &%Eﬁ?§£§%#gW%§g%%§$§ fg%%éﬁﬁggoumr
radial swfaqged thf desérgbesitstabilizezer . [ 0033] FI GS. 6A and 6B show
anot her version of a procedure for use of the

et oOREET FIE 0D T RGO LA 08 b S PButrg forhe nner radial

surface ofifieriebdrivad Biabilizthe described stabilizer or as a
portion of the kit. [0035] FIG 8 shows a

cross-sectional _view of another version of the
st ab q0§§]e ¢ FI1G. 4E and 4F show cross-sections through variations of the outer radial

surface of the described stabilizer.

3A.

[0032] FIGS. 5A to 5D a typical procedure for use of the stabilizer.

[0033] FIGS. 6A and 6B show another version of a procedure for use of the

stabilizer.

[0034] FIGS. 7A and 7B show some delaminating devices that may be used

variously in conjunction with the described stabilizer or as a portion of the kit.
[0035] FIG. 8 shows a cross-sectional view of another version of the stabilizer.

[0036] FIGS. 9A and 9B show cross-sectional views of other versions of the

stabilizer.
DETAILED DESCRIPTION

[0037] FIG. 1A shows a prospective view of one variation (100) comprising a base
(102) and a vacuum former component (104). The base itself includes a line (104) to a vacuum
source. Vacuum line (104) may be used as a handle and typically would be provided with a

vacuum breaker orifice (106) allowing the user to manipulate or break the vacuum to the device



[0036] FIGS. 9A and 9B show cross-sectional views of

ot her versions of the stabilizer. DETAI LED DESCRI PTI ON
wpQOBMpoR G | A shows a prospective view of oOneCT/US2004/031231

variation (100) conprising & base (102) and a vacuum

former conponent (104). The base itself includes a

line (104) to_a vacuum source. Vacuumline (104) ma

when @éelagtsfd ipdesiietha b Rasg sertiop sl Gaibey ameraningd O8) ‘waltgéd’\fh%Ch the
huma%’l"'g&?rlgﬁ‘ \tg‘facat 1 o?{ee&l@ﬁfe 19%&5%1 Bﬁ@#’@ge?ﬁéq%%e%%(:e £ better seen

break 't
in lat@(l%te&gﬁh]s@ 21 (20 had foP6er 183iaPRdfac (MIOP thadisr configaed tGcontact the eye

desired. The bas sec 102) has an openjng (108
during RpesidM 4 te Qv L%ﬂﬁ%fowgwnapa paepsT gdial 5 (fwé 12 that atso
i d
conafi 5l T ER Y IFPLKALC AL Uyl S iy o

automegidallt catroflede (110) that is configured to contact the
eye during operation and to provide a seal for the

\é 2}:}? i@@f d ﬁi‘gu&/ g]g E @lgi}a% SHLh %UPZS’F;E? g%ctlog 8‘he outline of an

eye istshewa e bitlhe sxin mltu@%ﬁmarm@b@hm@ué grmj iag@kdl¥ra (1 18) for clarity of
control I ed. [0038] Figure I'B shows base menbe

explapatippy The basedd 82)sis éh@vm]wwhrrﬁl@e Qe radﬂél mfaaﬁ (11gyén the posmon in which

the dlsq%g)a sltalﬂll%glt f s{]goﬁ ﬁ‘@! %o gﬁ?{fé&%} éll}flaég Fl 1%2‘ isdl aqbo Shown but it
shouldbe ub@a*ﬁoédlﬂhﬂﬁ at ’&11§15‘(ﬂﬂﬁ,’lthmﬁﬂer rdBalguifade (1 2110) des a0 cfoﬁhfa%t the eye or,
éllz in the Ltlon i.n. which_ the disclosed
at lea ot 3eal aepipstihe ey andtor A&ead pe distrrats #yesuppligs vacuum. The
r o -
oM A3 18 F50 SR e Bt by 100 o i
substaiailp eenudrcbimbedd 20)anddbaopaning (168 ey elosed, theazlntd:mﬁqbrtlon of the

come PSS 358 LER Mo H A e (L0, 5%l iz ane
place@Rt dfahEse e Surkdeas (MORd 21 YRGBV for BRRibEEF thB %Héjﬂh)f the eyeina
vacuum line (106) Into the ~‘substantially annul ar

gross ahdfeenorgry sensesand cahies drenpygngut 08jheicomeh dewatds theepen front
: openiﬁl%p?ﬁé,o hd @'g(rﬁé J[l%raexgllf% tglh f)eosg(g)o rqiS%uVIP’I?%E%{)%Ci g(bﬁll'lg %teifhese modest

alterati@isaifithecdihe sigipd proyti@e € slttce of tHeltoafatt iSpioli@ 6L 6or extends from)
(119 and 112) pr.ovi des for revision of the shape of
the fromf of theestabilizer d@‘ﬂ%%@ ahdThig igrereasy sufaes @porawalcéléwers”onn a
pnme&ﬂg.novenent of the cornea towards the open front
opening (108), and fixes the device in position (102)
Wth respect to the eye. These nodest alterations of
t he ¢03AkalAlthhagte I domet deshdo babbackbyothe rivmeod lthesavalhai, ranges of
ront. o

.. (,qr .extends .fram, the

vacungfs ek iz Ruist 68 opipi inHiF LoD ddeRnduse daeuupapues of up t
300 n#hI 188, 4Rl PRk O Rethei dg%@ﬂl%sw be15d 1%9391% AT, %ﬂtés id tdQange of 100

not W sh to be boun he range of these val ues,
to 25G mry @f Hgf and 125 to 175 of mm. of Hg. are suitable. As may be readlly understood, the
higher the vacuum value applied, the firmer the front surface of the cornea becomes.
Additionally, I have found that a distance between the inner radial surface and the corneal
surface of about 1/16 of an inch is appropriate in these devices. That is to say that a suitable gap
between the inner radial surface (110) and the cornea prior to the time that vacuum is applied

may be 0.0625 inches +/- 0.03 inches.



vacuuns which are suitable for operable in this
descri bed devi ce include: vacuum values of up to 300
womoskgoiozand val ues in the nei ghborhood of 158cmmus2ddg/031231
Al so, values in the range o$ 100 to 250 mm of Hg.
and 125 to 175 of nn1 of Hyg. are suitable. As may be
readlé%‘un%‘rst the higher .the vacuum val ue
appl il OWﬁ enqtherariation ofthe grventiee %%Jeh%ea (150). In this
case, BROEB RremPEdi1 52 PaRE ht Ijovfa@ nfu@H B@gﬂ Gﬁén Al a§tv€&‘l%ﬁl volume as
bet ween the inner radla sur ace an e cornea
does ﬁlewhaaimmowbom (3 lg]JteBﬂmﬁnchIB i Nevertteleapphogm@inentsare substantially

evi ces. is.to, say that bl e
the s o et St 555 KRS bR i sl e s S i gurace
(154)95:5 @ﬁtelt @df@lhﬁlrfabéff-'l 5651% OpRAIAET 383 f&%kéﬁﬂlg tH@Xnt@ﬁor corneal surface
i nches +/- 0. inches. WD 2005/ 03010
of an lem/ausmun/hoe MQL ang a[\@gmtm]l bﬁlagcrr(é62)A Astpied mmqu, the presence
of the | Ny ntive stahil.izer (150 | i
of somg ggﬁ }ehore% ORSi Yackum vo urtliécit)wea% inagf c&%l\ﬁu%jfgcea(g S?iﬂ%ﬁl the outer
radialfurfaBe ABENisABSLEbd. vacuum vol ume as does the
variation shown in Figures | A and 1B Never t heI ess
t he components are substantiall

say, [® tpgrgstA and 8B shew aaoﬁbarserwa%ef stelzléat)r (lzm i this

. 7
s eSS g B o S
(162)anxynamply svaduamebetwéenahe mper radial anfacmahd ae o(l‘rbﬁfh)dJal awdiaca, as

previg L Hreabedt e gty bing Rerafe: GatbeB iR /A e pogptomatic

posnfbh@r ITR86he bagiloﬁé 1B&pd ik REhbaNE chitRst & a haﬁﬁfe % some
surface (156) i s desirabl e, [0042] Fugures 3A and

Ver51®1$m£/tlmﬂ§a rthere ag nconos@ﬁomm&mﬁmbzlean the Glabilizer mreéy connects to a
vacu iSI on, the base nenber (152) is attached to a

‘B‘& i oni ng nenber (172). The vacuumline (162) nay

apply a vacuum between the inner radial surface and an

out enoe43qi &hgtﬁrbﬁ 4@%(;1 4Bshowrseiabdeishtyr @aRe surkieds. Theeshape of the

positioning nenb may be connected to a _holder, or_an
outerégff

iglrehttpges pf)%’é‘ilqdl larfégurefl 1B apdvaBaasrveglhansin Fighges SA to 5D are
acceptdbid. Ui 21% Qﬁgbﬁhd&ﬁ’i il ﬂrglﬁi ef‘ Be SR ghgﬂtﬁflc%wgato

Ver si ons 'S no posit
cooparetetyath thasichpt lof ﬂs:teazb; Where lcomaa:tedl yThocmmeaxt sufme af (1 82) shown in

rigurg 3848 T bt alsS Epihle ARGRE WR O B Rl ) opportunity

for mSH frofAmced OMIALH thoefd.gures 1 B and 2B, as well as in
Figures 5A to 5D are " acceptable. The surface (180)

shown in Figure 4A may be straight or slij ap}t@l y curved
to doder digredCrshowe aghagtongif tehianenradial\fiafage (184) in which the

surfa‘i.c_eolg te?t%ﬁ%% upugi?dlg ?(I;']r% A%ide a%{d%rc S}gggrt @él %ﬂ th%n %vou%)fi ?tlelerwme

e corner SO acce

avaﬂa&ﬂé SiopihbyoRuelanisk ¥ cofievicdhfGmaiy HRPOfrbmthé aterial ofM@iufacture.
pronounced trauma to the eye.
Shape (184) may be desirable in certain instances in which due to, e.g., significant astigmatism,

the cornea is oddly shaped.
[0045] Figure 4D shows an outer radial surface (186) that is simply a 45° cut.

[0046] In some versions, the surfaces of the device which contact the eye comprise
a layer (e.g. a coating) to prevent damage to the eye. For example, the inner radial surface and

the outer radial surface may be polished to prevent damage to the eye surface. In some versions,



[0044] Figure 4C shows a variation of the inner radial
surface (184) in which the surface is extended
wopwariddw2t o provi de a wi der support region thaaoTmwsedod/031231
be otherwi se available simply by machining a
cornea-conform ng shape fromthe material of
manuf acture, = Shape (184) may be desirable in certain
the inperang ppikes rqcha \;Q,Hyf@q?s Gomprise a goa@mg plgq}ﬁap}p(l’ea jlee inner and outer radial

T P 50 PRt IEAhe LA0AR . 1

anothsn vqnd;lyn,aheﬂfﬁlnemand quir46diall surfacasemayeineliuda s fluidygels ur faddiks material
dey [ ch contagt t e conprise a |ayer
(Su"h(“é H(EJAB Bat@éfli’ttﬁ?l Bom Plesraiee @gtﬁﬁéi ‘WH-t he eye. For

exanpl e, the inner radial surface and the outer

radi §0045Y" FaGERIRY alRPAIP HdvP HiREr faBiaP&EFRE] inGATBI thelrBgion that

t he eye surface In some versions, WO 2005/030102
contaftSTHeyS2 (DY @RNIDD) comprisdsa flexitde m@mlab dné:rlguraéEethe flexible material

o s B 2 SR 0 A WP ), P o

a flex@lehRebrial édprides bﬁiﬂtég}alrpéﬁbﬂﬂﬁkgstﬂﬁhﬁr It@bompxﬁse&he outer radial surface
lubricant. I'n another version, the i nner and outer

(190) adi al surfaces may include a fluid, gel, or gel-like
mat eri al (such as HA) that aldstheforrmtlon or
seal ifithsh ddiSatBaoER mb A0RAbo b OUERRe ARnBRM i FigtRPYA-SD. In
oute ra sur aces in e region t

Figure 6AL hﬁeSnddﬂﬁer €Y0) (chhPriaasch sllﬁﬁt)lnmab]lyphigsﬂlapai mbm_bexﬁla&mg an outer

e B 8 SR T er BLE RS el ShoM
surfa&ﬁ?b@) confibhRE 8o It thd &yeftd @UG? aftép the ae\flb@egoh} Eas been deployed.

erital Conprises an integral Q6f)art of the stabilizer
Genetﬂyctbentwq sefatére outet mdial anhf?wle (20fh) fand énneg 11?@1}%91 Sur[fmz(@q)fi) are chosen
i ation

in s1zE-aJécEl P@E%l,& e Wth?r&tﬁe@a&%}?lg &@({)f Sélolﬁﬁ}%g ela %%ase memrl])er (202) first

contaGRRIPE (F0BY, tBe SwtbStadidl kaldcy (2 £ 04D 6t-is ip@thciBAiahe HRVAnNdGnR radial
outer radial surface (204) configured to contact and

surfageoZA8kis setal Thei auiergadial sirfac @04 hisonhiguregh i cqniagt e eye upon the
sclerd ¢ir1 §fﬁﬁ‘ﬁ)‘1§ﬁ)ﬁﬁs ﬁ:%E ég«%}ﬁ% theen gg\tlfé hﬁldeeéflﬁéergdl{alzﬁ.ﬁ}ace (204) may

déevicé
contachife Ey®insatiohabe Embasi{1d6) oadh @drtammfcmﬁﬁte(nﬂébér hp@nﬂhe icormea (114)

radi al surface (208)., are _chosen S
itselfp IRt dRips 4 i e e Fadeaééasfja A8\ sieedpmtpositioned,
both Iatlf-‘du?%?g gﬂ@fl@l‘%ﬂ? (\7%9121)6 elcf ﬁ)ttlhe 6@0Rf R8P sigYRe (Z06) ’thatt 1’3 Qoes not

oute face I's in contact with
contaet/the apclol duee not euohitzak it is amcﬂlaacwax @08 forins a nextl withithe gwmw After the

TG A4 R GG e e e
surfaé@g%)’tﬁ@i)?/ Bént&ts tH3iege Qﬁd’hélﬁs to o Am e Shulaf Fh@unSvEHRAE € The inner

contact "the eye in or on the |inbus (116)
radlabmrfapm (208) may noutastcamstnoniesof thpennedh doweyerepriqrie 4yployment.
itself. In any case, durlngthat initial step, the

I nne r[064’§(f i %nner rerlélglcs%i{ageo @08 1s c%hﬁglﬂe(?ggth%f) it 'v\'ﬁ lggr?tgct the surface of

the cornea after the desired temporary reformation of the cornea has been accomplished and to

form a seal with the cornea. The annular vacuum volume (210) is defined as being between the
inner radial surface (208) and the outer radial surface (204). The vacuum is introduced into the
annular vacuum volume (210) by vacuum line (212) which, is noted above, may also serve as a

device handle.



both radially and anteriorally with respect to the

outer radial surface (204), that it does not contact
woheosapeloor does not contact it in such a way R6THS2004/031231

forma seal with the corneal After the device has

been fully deployed, and the shape of the eye has been

reforoped, the inper radial  surface, (208) then

cont 44591 ¢ He sontigiationdeserited abgygvit SeSERet D BSeaethan(200),
particiBut) T B foDREEiP BilhRn SHOLEE e oD ladRXRY @BA),the inner
radialcbarfhcw(l%&), and ﬂwhtabfmgronmﬁdleadormnﬂmeﬂ’(e%l&) radial surface is to seal,
onf r ed sat it wll contac urface of

th
is fungiagnially g g ipas %Veegr 3 l—’:%F HP%&(? 4>é3r18 Hat Fomitite g gealing of
annulﬁ%d&ﬁﬁn%ﬁm@@?’l O?Sﬁ?'ﬁﬁé' Ba§@§1@m@&d(2¥)9) 1sfn9€ré‘fg;1‘)r§s§&i in¥ B §ve to
t he cornea e annul ar vacuum vol une is defined
deformgtheeyedighdy vl@é ﬁlgnif@amﬂsn tecausa theaiornsaré aemaqt208innenrddial surface

er_ ra sur f ). The vacuumis

QOS)FH&F%%E S Xa(iulli'glv Wﬂﬁﬁé%\/acuum vol ume (210) by

vacuum line (212) which, is noted above, may al so

ser v§00sd | a Thd & igcludliap @Leﬂoasé"ﬁeﬂﬁ@ﬁ(mepéﬁﬂa component (214) is a

. PCT/ US2004/ 031231 . 11 [0050] The configuration

variatineefith,describrslmatgrieh respect to base menber (200),

particularly the spatial relationship between anongst

the 0592 rraliad Szg% BGRowS M dxteddif v’eﬁﬂ?{of Jn8hhtion of my

surface (2 , and the contact region o he cornea
procediner &igune 5Arshews tieedirad stqufphmlg the ﬂaasesrﬁahber (280) on an eye (206).

Not S0 R 0 b B R e 0 s
not y&tad @ Rthe 236) TRE velctluﬁl @oﬁﬁdﬂéﬁf (218P8%hdwn approaching

rely pressed into the eye to deformthe eye
thefrgllltlsgl’%¢6y(216mfth¢Q&tﬁef@@ﬁntIy to cause the cornea to
contact the inner radial surface (208) and seal the

annuisaY G SRR (R E 8ol AUAbh T MRl b BBLNS1 it the

front wafdcabf baseq200)hittetl qqﬂicaﬂilﬁpbﬂmbﬁnn dlroug0ee212). du fsEtS bEAoted that
to 5D shows agﬁc\extended versj on of one variation

clom&cé&l@a SYstem FPguReeD5IPPiRyRR affacyym do ghnylargpol lﬂﬁ%@lﬂbcauses the
eye (2 e : r a?ﬁ"r%m&rthé g&-ﬁ%a 64?@ R hAREY into I@Qﬁt@cttxgﬁ{ the fner radial

surface contacts the eye an
surfactd(é%)raseshownbyahox&meh’aam)WSZ(QB()) has not yet had
contact with the eye. The vacuum maki ng conponent

214) 0 dS; Shown oac he .fr.ont r.f.ac
Lhe 1S3 '%“é%ﬁre SP5H8%; e Dmeleteant et o BRGGat i dge and
preseitatiohIof IBdtiod off@iRRaterioR ddtheaMstitfade! 814 )fth@kh $Hef dRf @ertfal area for a
base (200) after application of vacuumthrough Iine

procegprepThe paterigr susfase ohiesdrnen standcprond ﬂ@th@ffromh s@f@yﬁle@nof the

dev1c?(( g%%)@mgﬁ %@%BPL&@J ﬁeo(&geh t?%%t&é? 8&;&%%9 fn% glasf)‘;%ln g 12 %%Jn a'way that the

inner @ﬂiiaflearfé(gje_l(éll X @)ntmts&hé eyl limbas Q06 @Cdvemfden tup6n the sclera
i nner radia

(118).

[0055] In any case, the inner radial surface (208) and outer radial surface (204) in
this variation form an annular vacuum volume (210) that, in combination, fix the base member
(200) with respect to the eye (206) in such a way to stabilize the eye; that is to say, to prevent

relative motion of the eye with respect to a later procedure performed on the epithilium, to



surface (208) as shown by novenent arrows (220).
[ 0054] Figure 5C shows the conpl ete depl oynent of the
wdesavisbwad devi ce and presentation of a porti seaTais2000831231
anterior corneal surface (124) through the open
central area for a procedure. The anterior surface of
e _cornea stands proud of the front surface (21

slighti sforgde gve: pad i qrgwéy a measwf §f pliftigss Hothe anteriat pqrﬁ@n of the cornea

d in such a way that the inner
(114)%%15&@1 sur?gll &ngg?g%agnt acts the eye at the Iinbus
(116) or even down upon the sclera (118). [0055] In
any (WS6] thmire ﬁEeshowadieallepls»wd device(@@d3he hasd noamleer (200) in contact

with 2 s G b EreThetoR s bR I6 eF RO R R s, an epighetia
delandifo@3®) ITBIBSE to KeZIQQJBViNgteBnﬁé}ﬁ]ﬁ?ﬁbmttﬁe 5leacB Y€ tHedBfea and form
in such a way to stabilize the eye; that is to say, to

an epythiligldiap (28384 ati ve notion of the eye with respect to a
| at er procedure performed on the epithilium to WO

20057138402, P
cye. 1005 Batings VSRR SR bayudluatctorh Bt il ftne
stabilot ®rth©corped] lsingiicedt sidva iRdTgnes 64 AdH9B.UPRIrestbiACind 6B show that the
procedure has had@é{ 0056] _Fi gure 5D shows the depl oyed
apph%w SEDPISFHIG (08 Torg ommvethe etzbél)zeli THaY: By adgapate p fqm an@cuum in
st
the nfifhe 3Pl o o IR gl AL 530

I's shown to be renoving epitheliumfromthe surface of
t he ¢Qﬂ5|8]a a Tan dtep@rf delammaapg thei dpiithilial laypr @23215rom[t13@mea1 surface

may G} F5rag (RSB Saiel (He R bR PEaimid sign el from he

corneBNRMkyl te ikl 8 (8 coRnsh] QBfacEl THE S6pabiionnd h@tﬁl Murther include
that the application of pressure (or force) down on

remoya of Sespparpted epithe)iupelren depeorecares if wayeriail Hreypakingof a flap having
a hlnée a%aal:ﬂ%a{ th\é%gi{#ﬂléfﬁg Jg/lé%ﬁ ng gﬁrhﬁlggéa?lggtage?aggﬁnd &IQ ﬁlnge with

I Zer ont

respectad @ faait iofi thetdoeneapilt hay bedhe feneing 628 mple pd)ﬁkt:hﬂh which the only
ace, .may entai| any_of the foll ow

|
appargahang only-ighif ¥isihle mawifestatiopn gt the epi 1@8@@{?&9&@@&% openings (or
opemfl@qgﬁa Je pg F."E8sonlelvaBBoMd®f ltl#é; 1?1%13 fﬂg%% Pf‘oc@&lfr@se @llené may be

e separation or ther 1nclu
mtrodueed)mai thefpotltaé Acjraical pohape |W1ﬂae<bpt1¢ai ciuahttes land parhamsenobrmay be

o o, Pl BB 8L, B Y608 B B i

used tb%@is@re@ﬁ@é‘ﬂ?cﬂ: 6aB§b1Hhé§1ﬁ‘ tMé éd}nez{ ARNASIcidtad fehe thdt @&thowl of the
the cornea. It may be the formng of a sinple pocket

described siabidiaer in desiredyprioa fpsercatled Srwditraetivie” pracghudey useddp borgect vision.
estatiqns \Qk.-th elial separation are the
Such Bfﬁ)gﬁﬁilﬁassmffga é%éﬁ.aﬁgfw t he pocket. In sone

variations of the then-follow ng procedures, a |lens
may IpE059] Figure 7A shows, for summary purposes only, an epithelial delaminating

device (300) having a yoke (302) and a wire (304). The wire (304) provides a mechanism by
which the epithelium may be mechanically separated from the cornea. The wire (304) may be

vibrated in some fashion.

[0060] The vacuum stabilization device described may further comprise a guide or
indexing platform to assist or to restrict (or to provide an indexed direction for) the movement of

supplemental devices (such as an epithelial delaminator or ocular device inserter) when using the



i ntroduced into the pocket. A device, perhaps with
optical qualities, and perhaps not, may be introduced
wonva/ow2pocket or beneath the flap. It is |ikergstdvan3i23i
due to the nature of the demices used to neasure the
optic capabilities of the cornea and associ ated | ens,
_that renoval of the described stabilizer is desired_
stabiligatiay devicesm anaiyee By “indskingdtlimean pypvdimg arstableisas @f eeprdinates

anon S0 BB B0 NG0B R S5 ISR LR 5300, oo
versmnth)é guale i¢Rittabletérdgutaltatbmatuinitgte wlﬁy B psm(oaf&ﬁ)ha‘mpplaglental

ke (302) and a wire (304). The wire (304) provides
dev1c% Wacw deviggy@ap ﬁq)lpgléq;q 2, #piteel tragk 1ocated on a portion of the

outer gﬁ"f’aﬂ:g%!f db ef gg)qllr(ﬁb Or”TIfehe erlff?ﬁ{ %%ﬁﬂ&}ﬁlé’ﬂ\%%ﬁ%%gﬂr may

prO_]e(Smlm thezbake @egiote \ih ore dasion, atmqbpkemenfam detier (eqn dplains@atar) comprises

o 8 o T, P LS B0 R L e
Jrelam%f to tﬁéj«%@t 9R%hHE %rsi%ﬁvﬂhg BovERERbIARe &ppRRkdnt ib@be alon%] the pathway

del am or or ocular device |nserter when using t
may ba@e@085d bg GicORalliZatiosd00ds. OmamPkaﬂwtgubid (ezatragk) may determine

the gl ErRadfr RAg i nubEeS Vallgs i R B o hS dedmination may
occurS 2 brhé 2@tioAs tHEY1i8S8mal BE a@)iSiabld tHéNYses Wk Rh@RAtaly adjustable.

devices. In one version, the guide is a track

configured to_conmunicate with a portion of_ the

supp I[&Wéht aﬁddlmlal pplementad deiripisde- gt Hbingertas) may ueg the same, or a
dlffer%églﬁﬁgg{l 3 u a%%b%%aﬁgﬁ gé; e’f@,gsgftug%r qg@?@@éllﬁrhﬂﬁte‘a Jna controlled
mmﬁﬁmeh&alanhﬁﬂbmay be teheovbd,smdraagnsenter may b'aylsedptb (appelgtan ocular

. fromth e region, In o ersj on,
devwaémeé@ ed %alaaa icREhum E‘&?ﬂ‘i“i‘%@ sagp F Retith ﬁe 4% aminator in
the sahf¥! é%fet f?ﬁ)n%t\@@ul)ﬂ ﬁﬁar steﬁnl‘iiaﬁ(%ﬁ déﬁgé priRd séﬁé&a@@ gﬁlﬁé‘s for a dealminator
noti'on of the supp ement devi ce relatlve to
and apymsert¢ém one ver si on, the rmvement of the suppl ement al
devi ce al ong the pathway rray be regul ated by the

Cr achYO5RE, TR G b e BT epr e ERale Bvige which may

be usétBWﬁHltHbasItalﬁhz% dé&@lhlbeda$ ifnre 7B8nhb&s brGhewairiation bﬁun ep1the11a1
al m nati on may ccur. I n some versions, the g

delalmwu&géieme 10 @P‘émé;a vitatings@rswinging wiksral Dbt ngfay rbeived to make
pocke?gi)éh%gtﬂth%ﬂh%?ﬁr]ﬁ) E§g91'p e's %@ 1ta%iéoe$etﬁgﬁeptd§ an‘gﬁ%{ %‘rﬂé\rf]ltces are

describad dEpldjhshec‘BPﬁ'glapplsdaabm IW’@ aBI06Hh5 B vhecantirebh o whih igireorporated by
may be delam nated in a controlled nmanner, the
referedgd| ami nat or may be removed, and an i nsert er may be
used to apply an ocul ar deV| ce beneath the
deal 26063 it ok RREATMAIbER, HRY dtbiiiRioh ABviea Ry REb eR¥nRiured to
t he lam nator in the same eye. In one version, the
confosmab avarietyiof different oge clopps drswzess dpsome vergiohs dle rase region (102)

ﬁlﬂhegl'ecgrlllrgrlgéastao(:ronf()arnmd b?en‘sia e li*“lgure 8 shows one version of the device in which at

least one of the annular eye-contacting surfaces (shown as the outer radial surface (605))
includes a skirt region (610) which is sufficiently flexible to conform to the surface of the eye,
particular under the force of an applied annular vacuum. The “skirt” region may allow a greater
contact surface between the device and the eye, helping to prevent loss of the vacuum.

Furthermore, the flexible skirt allows the device to adapt to a greater range of eye shapes (e.g.



[0062] Figure 7A shows a varation of an epithelial

del am ni ng device which may be used with the
webtaisidimer s descri bed. Figure 7B shows anot hePCT/US2004/031231

variation of an epithelial 14del am nati ng devi ce (310)

having a vibrating or swinging wire (312) that may be

used to make pockets beneath the epithelium Exanples

irreguigrlystippedvesieqisiase | Alhowsh thePwst Tadi aeﬁcg désshewa having a skirt, the
WO 03/ 061518,

““wr&ﬁ%ﬁéﬁgﬁgg?g)§@9Wk§§§gP§&%%§%?%%@§ﬁ y reference.

[ 0063] As described above, the stabilization device

may §006d] b&he cofifognatéelsitint mayomvingrive by mateaial mffﬁcielﬁtly pliable to fit

eren e shapes r sizes, .In sone vers
onto i ST T 417 0% LB A e LAY BESAGEET B abAEvIce. Examples
of mate‘ffélsrlhcludé: élgé’c{)l%eﬁc ﬁﬁ%%lsoﬁ%bé’@ I Qb Hhers NAIBRYIES Tfdne version,
which at [east one of the annular eye- cont acti ng

the skinyisfintsgeal (sthownmaar region Geig cthe fradi anudarrégior of @061 dnnular region).

In oneif {;]e%%(ig%,letﬁe ?%t?rg 8{:‘1%18?1}]1;%%18)?1 0 10Eas|\f\egj E‘rg#, Sa‘i ]%gsftfgl yecrc]Jtr&&{‘mmg to the
surfaR@FtheCdeamden@ipplib®vicange of an applied ann ul ar

vacuum The "skirt" region may allow a greater

contact surface between the device and the eye, .

hel pl¥$5 o The siabiizatiorsdevige masealgeeqmphise IRre {arang  ‘guter” annular
regloﬂ {6 ll:oé&ffﬁlra kaa%\%gé gffﬁeeusgil gvgﬁg%el%rgéfd gagr?élt% % 6%%83%13%8%’ @A and 9B show
altemﬁiﬁlél WSxH Gﬂ‘{h@ J228d in \311410}1 bhe @ddlﬁdsﬂa)][ ‘shiddled amyda)region (701) is

es. Al though the outer r di al surfacels sho .
mclu@ﬁ%é CHYPeR AQupRGL any & ropiRR&70%) and an oplepylar gagign gﬁ;?) The middle

annul@ 18 oﬁqrrrgaéf alﬁ)%v e gmﬁ@fd%ﬁk&n%'ﬂahow[ep&§ ﬁllnal-[&? eyes for which the outer

con skirt may conprise any nmateri al
annulsuegionivendd e tol lngel V. Iltl'olafgelr (ordwoalerheyes, uhd midsllofnnuker region does

not ingily ohagfi R B 85 Sipvirind by 8° T St ETUP S Hisygidi sbular region
may dIR 1Rl Spportthd@SA e wikdfd vaeGhM B hisplic@N HidulkeoB kk®ws dddther version of
one version, the skirt is integral to the annul ar
a device §poing @émédletaheulannemnémlvzhlclr elge eompyises aiflskibihskinta Figure 9B
showsr ﬁlgldg{) & unéié} a.%gu ,.I:lﬁ k’\%tl tile 18('% a{ni?ul glf)g fhad ?e%ie%raround the eye
as a "skirt™, ‘a eas ar cont or m nNg

and tHermlrt mgtdrﬂtae cofifothéed yRrtutdes e;&n;uﬁ’aaé i ed vacuum
[ 0065] The st abi lization device may al so conprise nore

than . annul ar . region to allow the device

t o a0 Thadditiar e sz c%weawégﬁemglvé@gn Fggreot kit. In
partlcgﬂr@ﬂﬂilg%gsezlgg%e@ h@ﬁeﬂ@t\!vfélg?‘{fh i faléérrrb?gg r?a?l_\/r vﬂ;h epithelial
delamimatingdeals beetenempleaof therlescrined sysgemoegiton (705) and an

outer annular region (710). The m ddle annular region

may all ow the device to conformto narrower (or

snmal ler) eyes for which the outer annul ar region

woul d be to large. Wth |arger (or broader) eyes, the

m ddl e annul ar region does not initially contact the

eye, as shown in figure 9A. In sone versions, the

m ddl e annul ar region



may al so hel p support the device when a vacuumis
applied. Figure 9B shows another version of a device
woavisngom2 i ddl e annul ar regi on (701) which al 80T/US2004/031231
conprises a flexible skirt.15Figure 9B shows the
devi ce under a vacuum in which the m ddle annul ar
regi on has seal ed around the eye and the skirt region
has &&JiAEMAD MY INVENFIONte eye surface. [0066] In
addi tion, the described device nmay be included in a
systiem
SYSHEM Ol b BRI EU W pihE DBSE TR
epi t hel(a.plat ledgloamontat radgp] sadice adagted kﬂcrqmlte&st}mfeye he
descri be sys emor Kkit. WD 2005/.030
PCT] USSBOea Sqperes AP RA AN RERAPERE 1. A
cor nealvaéhﬁpgéalmtmg@f%red to be placed on an eye
conprising: (a.) at |least one outer radial surface
adapt edb) dh@mnma@dlat $vefagy edamdrtbacoetaatrthe cmsplefaac e with
an inner % surf etofor um s Wi th
Chat "o dpphfofu i R e el e S RS Wit eq <o
cont actinjtiRiplgemest)r f ace upon defor mati on of the eye,
but not to contact the eye durin initial pI acenent,
(c.) afc-ampanayl aw@@ummvogmmée 8%@9 edgesttiydhe ges by
t he |n|aﬁao P&d?a‘l’%l?&"c éa%gl surfaces, and (d.) an
openi ng i RESr 1OF TRe Thner radial surface all owi ng

ext ensi(@haebpeing integior @ the diree addidl suffaeallohéigt hr ough
when the stabjlizer is in contact with the ey W|th

t he i nRgiensipgobin migsior cormeal sytfaes ?r&&r@ilghs‘ﬁh 2.
The deyj ﬁlzg isGh 8ddfack V\flffﬁrtil%] &Q\n@ at l%ﬁéf%ﬂé
source. 3. e device o ai m urt er conprising a

handl eosteirmilmlleun‘fmes mani pul ati on by a user. 4. The
device of claim1l further conprising a guide

confj g upl e .wi.th at l.east one su Ierrent al
v o 108 Sclife of iR £ lfiel eptisig h Pt
suppl enent al device conprises an epithelial

del @m Mikdevic®of dhign OEmtiee cOhphsiag Bhandie sdit®le for
COI’TprI Si ng a vacuum maker

manipulation by a user.
4. The device of claim 1 further comprising a guide configured to

couple with at least one supplemental device.

5. The device of claim 4 wherein the supplemental device comprises

an epithelial delaminator.

6. The device of claim 1 further comprising a vacuum maker
configured to close the opening through which the cornea is to be
extended and to therefore deform the subject eye causing the

corneal extension or protrusion.

7. The device of claim 1 wherein the inner radial surface is situated to
be spaced from the subject eye when the outer radial surface

contacts the subject eye without applying a vacuum.



configured to close the opening through which the

cornea is to be extended and to therefore deformthe
weubysasvioeye causi ng the corneal extension or PCT/US2004/031231

protrusion. 7. The device dft claim 1l wherein the inner

radial surface is situated to be spaced fromthe

subj ect eye when the outer radial surface contacts

t he SsuHjhe devies ef eipinhduthergipthgiinrger sadial sutfage iGtuated to

2005/ 0 / 4/ 2 1 P eV f

clai m Poanged o BE S B ka4 Pulh BB B oo

to be jsghasated themutdd eadialBpefade @yieachith@subjed afce of

0.0625 +/- 0.030 inches when the outer radial surface

cont act§thoHEPIRPS B Va@WEL. Wi t hout appl yi ng a vacuum

9. The device of claim1l wherein the outer radia

sur feacemyy J r.td: [ . . vi ce

o o o e T fike pEcln | AACtcH 1 MR AL st ST HELCE

subst amphityldompliagi. d. 11. The device of claim1 wherein

there is exactly one outer radial surface. 12. The

devj ce .of cl.ai Wwherein.there are.nore. than one
outer r ideIC%g%‘glﬁlgéEW $m el&“feré%%“gfﬁﬁglst he devi ce
of any s@bstatiailsigitt 12 in conbination wth a vacuum
maker adapted to close the open region. 14. A kit
corrfri Si n%ét,he device in any of clains 1-12 and

f urklnerThedgrige pE¢lpign & wherpin these is gxaqgtly qagwyiar 8844 t he
devicesk&(%ny of clainms 1-12 and further conprising
an epit ef°al del aminator. 16. The kit of claim 15
wherein the epithelial delam nator is adapted to form
an Bpi tTheldeaice bf apim 1 Whefdie tHerd arefmart gamohb outeeraglial

t he epi%&elial del ami nator is adapted to form an
epi t helSPaf°®Socket. 18. A nethod for stabilizing the
cornea of a selected eye conprising

13. A kit comprising the device of any of claims 1-12 in combination

with a vacuum maker adapted to close the open region.

14. A kit comprising the device in any of claims 1-12 and further

comprising a lens.

15. A kit comprising the device in any of claims 1-12 and further

comprising an epithelial delaminator.

16. The kit of claim 15 wherein the epithelial delaminator is adapted to
form an epithelial flap.

17. The kit of claim 15 wherein the epithelial delaminator is adapted to

form an epithelial pocket.

18. A method for stabilizing the cornea of a selected eye comprising
the step of: a.) providing a stabilizing device selected from those
found in claims 1-12, b.) providing vacuum to the annular vacuum

volume, and c.) deforming the eye to cause the inner radial surface



the step of. a.) providing a stabilizing device

selected fromthose found in clains 1-12, b.)
wonresiodorog vacuum to the annul ar vacuum vol umeCTaseoo4/031231

c.) deformng the eye to cadse the inner radial

surface WD 2005/030102 PCT/ US2004/ 031231 17 contact

the eye and seal the stabilizing device against the

eye, anbshtadtthestyaland seg thehsabdlizing devidetagaifisetheryticadof -

claim 18 further conprising the step of separating at
| east %ﬂ?{‘?eotﬁe&?m?n%e sel ected eye's epithelium 20.
The nmet hod of claim 19 wherein the epithelial
senar atrh@thedioddf clait18deshdrebRiphiging theN&esf ephagied
fromthe group consisting of a separated epithelium
an epi ehleast alpoftioapi s selrgied ayeivgpithelvan.an  epi t hel i al
pocket having one or nore openings. 21. The nethod of
cl %tofn o b cf %ll@%ﬁkgeiﬁ (iR thfialgséafrﬁgdH a
subtiactve procedure upon the corneal ‘surface “and
r epl acinmudeb ormépg 4 hehibensedevtddfadm sher grave codsting lo€a
met hod of claim 20 further ¢ risi.n he step of
i nt r odseRaFried gpithghumaap ?P“thhl@?gg? h%‘éﬂ‘g 2 fieg iRy

cover i G diiathdcRef IS inSRR R hRAe ofiiddai | 1 um

21. The method of claim 20 further including a step of performing a
subtractive procedure upon the corneal surface and replacing the

epithelium on that surface.

22. The method of claim 20 further comprising the step of introducing
a lens onto the corneal surface and covering it with the separated

epithilium.



