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Descri bed here is a surgical device that typically is
used to releasably hold the cornea of a human eye
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deformthe cornea and the eye, to maintain the eye's
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interface is the outer surface of the cornea. The
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J0003] - A Iargely 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 e?!iératophaﬁalléns'ﬁégﬁﬁéd into the eye surgically. An annular

: 360° inqision was made in the cornea after completely removing the epithelivm from the




[ 0004] The epi kerat ophakia | ens was placed into the
eye surgically. An annular 360 incision was nedeMarch 2007

the cornea after conpletely renoving the epithelium

fromthe 21 March 2007 2 epikeratophakic |lens site.
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cells could not adequately heal onto these | enses.
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- ablation of the comea was called photorefractive keratectomy (PRK). In PRK, an ablative laser
(e.g., an excimer laser) is focused on the cornea to sculpt a new curvature into the surface. In
PRK, the epithelium is destroyed when achieving a new outer surface curve. Over the ensuing
_ 'post-operaﬁve days, the epithelium either grows or heals back into place. This epithelial healing
~ phase was problematic for most patients sirice the epithielially denvided and ablated cornea was
_ pamfal The patient’s vision is initially poor; this "recuperative time” can last from days to a

- Week or more.




(e.g., an exciner laser) is focused on the cornea to
scul pt a new curvature into the surface. In PRK Matoch 2007
epitheliumis destroyed when achi eving a new outer
surface curve. Over the ensuing post-operative days,

the epitheliumeither grows®or heals back into place.
This epithelial healing phase was problenmatic for
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[0011] The comeal 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
-...int nature.. The basal epithelial celis are cuboidal and sit on the stromal surface on a structure
o known as Bowman’s membrane. The basal cell Iayer is typically about 1 mil thick (0.0017).
The basal cells produce the same keratins that are produced in the integument, i.e., skin. The




manner as was done with PRK). However, this epithelial

flap is left physically intact, i.e., epitheliZinMash 2007

not destroyed, but the epithelial cells are not truel

viable. See, e.g., Investigative Ophthal nology &

Vi sual Science, by Chen et &l. (Vol 43:8 pp.
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[0015] None of the cited references shows or suggests the device and procedures

_ described herein,




weakened epitheliumis then rolled back into place to
serve as a bandage. However, this "bandage" f &illMatch 2007

restore the epitheliumto its original state, i.e., it
does not preserve the integrity of the epithelium
thereby reducing its clarit¥, inperneability to water,

and barrier function. Furthernore, the ability of the
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mq%:r ot?]t portl on of a human cornea (herel nafter referred
to as a "stabilization device" or "stabilizer"). The
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surface gnd hgneg nel gader thstinfluspeeaf ghe Yaquunayaad prevides & sieble eioador, e.g.,
epitiRfifmiliigneye itself is slightly deformed. In sone
versions, inner radial surface defining the annul ar

vacuum area does not contact the eye until the
st abi szs.it iThp opeeonteab ates may, ig ety vatistionsyeanpleayitha sgparate
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annulgr regignealso te beromingcatenwith thet citcolat frea andterchmdﬂnlshape of the eye |
and cause the cornea to modestly protrude from that open central area. The “vacuum former”

may be a separate component or may be the operating physician’s thumb or the like. In some

~ versions, the vacuum is formed by merely pressing the stabilizing device down onto the eye.

f0019] Ths 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 ooﬁjuncﬁon 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 doouments are berein incorporated by reference.




surface and hence not under the influence of the

vacuum and provides a stable region for, e.g.,21 March2007
epitheliumlifting. [0018] The open central area nay,

in sone variations, couple %ith a separate component

- "a vacuum former" -- to allow or to cause a vacuum '
t hat 5 . I i

20 bﬂ%ﬁ 4 8&i %FH; JiGld 'ﬂnﬁks& ghide, copfigured to
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herein incorporated by reference. 21 March 2007 6
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- opticy s vtgrsstwswféhwxes The, ﬁn@laﬁmaltsm)%ara pzmna%f@dhla described procedure.
. ] e
They Eer su t @| e%fvgﬁ&tglk&gisa:s%g&t e 13%%:%?%% at ot eque,'ém%g e
inclugde the sithple stepadf phacing atcomtaétlenstof sdmé type omﬂmds-eplthehahzed corneal
surface. In each instance, it is desirable that the epithelium be replaced over the surgically
- aliered site or the contact lens.

[0022a] In accordance with an aspect of the present invention, there is

provided a corneal stabilizer configured to be placed on an eye comprising: (a.) at least one

..outer radial surface.adapted to contact the eye surface and cooperate with an inner radial =~ - __

surface to form a vacuum seal with that surface, (b.) the inner radial surface




[0022] Al so described here are procedures for use of

t he described corneal stabilizer including th&lddepk 2007
of : (a.) providing a described corneal stabilizer,
. (b.) placing the <corneal stabilizer on an eye in an
appropriate region of the eygs e.g., generally

centered about the eye's cones, (c.) providing a
vacuum to the annul ar space of t he stabilizer, (d.)

adapt@ﬂ’td Rl Yhe SLQRHAS Upa8 deRRAa\GISOMe e, tbti?n(ftrt@ Bént8dt the eye
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stabilizer to _the eye, prOV|d|ng an epithelial

the eypewihednaer angmt leasfang pawr Fgia surfecgsiang (e.havasusin wpker

configuied ?CPJ:IB E%B&Lﬁ? {Hr%&%l \Qﬂiﬁﬁ' B cofid i f f e SR InPH thérefore
rocedure for correctifig the optica aracteristics

 deforaf the babjeyteye thsifg thakomealexinsish eppromuelonpt ional to

this described procedure. The procedure may include a

variety of laser- or tooI-induced corrective

procedures or wﬁ.m of pl acing

a cont act &Hﬁgffﬂg&ﬁhyggé on ne e epithelialized

coneal surface I n each instance, i's deS|rabIe

t hat [0028] eFIQ. A4lis apeisgectieptiow efia wml comsaksighifizing deyice and the

K etéiered S)éw% or the contact lens. [0022a] In o
"th an aspect of the present invention,

there is provided a corneal stabilizer configured to '

be plofedy FIG.4B shyes &oopyseeiong) vigvaof tha stabilizerfounddn Figure 1A.

outer radi.al-surface adapted to contact_the_eye

surface and cooperate. with an inner radial surface

to forma vacuum seal with that surface, (b.) the

i nner radial surface 21 March 2007 6a adapted to

contact the eye surface upon deformation of the eye,

but not to contact the eye during initial placenent,

(c.) an annul ar vacuum vol une defined at the edges by

the inner and outer radial surfaces, (d.) an opening

interior to the inner radial surface allow ng

extension of an interior corneal surface therethrough

when the stabilizer is in contact with the eye with

the inner and at | east one outer radial surfaces, and

(e) a vacuum nmaker configured to close the opening

t hrough which the cornea is to be extended and to

therefore deformthe subject eye causing the cornea

extension or protrusion. BRI EF DESCRI PTI ON OF THE

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

atypi cal corneal stabilizing device and the

asso




associ ated vacuum naker. [0024] FIG 1B shows across

sectional view of the stabilizer found in Fi gurd Mécch 2007

21 March 2007 7 [0025] FIG 2A shows anot her

variation of the stabilizer. [0026] FIG 2B shows a

cross sectional view of the stabilizer ring found in

Figure 2A. [0027] FIG 3A shows another variation of

the s Ll [0028] FIG 3B shows a _cross sectional

vi ew t@%]heﬁg%i PysguothenYprgom et thestehiligere  3A.

[0029] FIG 4A and 4B show surfaces that woul d be

appr of9026]t eFIGo2B shvevs aictoss sectiaghl tlewsof teae®ilRtr ddgdound in Figure
2A descri bed stabilizer. [0030] FIG 4C and 4D show

"surfaces that woul d be appropriate for the inner

radial surface of the described stabilizer. [0031]

FI G W82AnFIGRA Hows anatba vadaticn@f thetshbihzgh vari ati ons

of the outer radial surface of the described

For JSLE; TR PR e 24y B s Bl e

3A. anot her version of a procedure for use of the
stabilizer. [0034] FIGS. 7A and 7B show sone

del anj i ' variously in
. conj uq?%?ﬁ onr?ﬂvc\)‘/f'?I ?Xh Eﬁ:‘ga %}Jég{:sru@éé kﬁ%‘ttglé‘l%ﬂib% pPrgpr es%%\éhe outer
radlabw}t‘apwtbtt destribed stabilig®035] FI G 8 shows a
cross-sectional view of another version of the

st abidjzg fFIG.hQ%@hD%LO 5%1'19 el v?c%lc?geoé’falglf'opfiﬁg for the inner radial

Cross-sectional views [ her versions
surfacgy ofiihq deseribed pEtilizerED DESCRI PTI ON [0037] FIG | A shows
a prospective view of one variation (100) conpri sing

b 0 [, . Th .
age TIUPLE Gl ARG BobP s FEORANER kil 3t olidFradia
surfaosg0f Hhpdeseribed stalilizermay be used as a handl e and -

typically would be provided with a vacuum breaker

or | 1 [0082( 168, AU By daFprd3ord Br U Bl s oG DT €K

the vacuumto t \Y;

[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 & 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 showsa prospective view of one variation (100) comprising a base
(102) and a vacuum former component (104). The base itself inchudés a line (104) to avacuum

 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




21 March 2007 8 when a renoval is desired. The base
section (102) has an opening (108) through whi i Mhaeh 2007
human cornea projects after the device is conpletely

depl oyed on the eye. As may be better seen in |ater
figures, base (102) has ans8i nner radial surface (110)
that is configured to contact the eye during

R RRPVE B, RrEhed b of cPRs o werming s e

hunm;t eorndngrojden hfie thicedeviee Imtnpm}eabpme@ on fRRy& omo%%}gblecﬁeﬁer seen

va be .auto tlc I roIIed
in g éﬂ"é* \besalia by shtes {idy 1P Fordiegd o contact tho oye

dunﬁgspermn ald' paoutidd I \@altbr ﬁavam ond ai® BRU Tadifl sBHthdel([) that also
116), and sclera

(114) i mbus
conia By’ %rfhadaw%? 5 b S U oL O Rk sceD Ry e

auto&faamywoﬁ&blk@e outer radial surface (112) in the
position in which the disclosed stabilizer flrst

The inner radial surface (110

O i G
al so 13 shayesdhe bpseymentherd Q%) dberossisagtiong qwtkne of an
eye i@@h(an intoRink ﬁﬁ?ly Witk aémé‘a ﬁ@mwsqzl 1630&8 sa&ta (m?; ¥ Clarity of

he eye or, | east does not seal agal nst

xplaRRGon o p bEsAE) inshoumstit tbtmléermalf;uﬁme i(Ed) uafba pefitionte which
the cﬁ@lﬂs&?stéb'ﬂlz‘épﬁrfs! Qe {hzegegg: e Mﬁ@ﬁatﬁaﬂé@r‘g ?1‘0? 1sa¢1F§9 lsh&h but it

Into t

h |
shoum#ﬁgrgprsf\égéﬁgg pt tltu; gm;nt shedonenedinb enfang (10 mm;es net ooht@cstéhb eye or,
at 1e§sb&’oe§%1%é1 a E‘a&H fohg £ &l bﬁté f.l%}]{lﬁ)&ga?%cduﬂl e

contact W t ner ra sur ace
devigedp mnﬁggl‘eé Stz@laiawﬂmbn aplacioenis applmﬂ thirbveghevataven Hne (lo6)dsto the

- sub gye |n a lgefgl?g? OJ]or i f'iﬁgésecx%sg‘a’qj‘g%@t%ﬁﬂg%‘&onﬁme

com&ehe pldiydapﬁmo c@ftact With deimiser fmmdﬁc& (1902 PEbR rélatdvetsize and

placiR O ke B e L 1 et o gevitoR oL s Ppoflinp v n

‘grosst dnd tangoregl bens@ aRCCAABR\theRoviniol! (fakecodieaidtPar8 e Ggen it
the front of the

r_ extends fro
: éﬁﬁiu%i%x Qeyice in pysitioni{] (2) wath serpect 49 the gy akheserperiest
- aueraeiehmm@mmaf Povill £ELALE O e Ak el OO (o exf¥lds from)

not WISh to be ound %h;he range of t
the fipphof the stbilizerdewigatl 1dhi aﬂee@msum@mmwhnbmmbmnan

proceiiifles described device include: vacuum val ues of up to
300 mMmm Hg., and values in the nei ghborhood of 150 mm

Hg. Al so, values in the range of 100 to 250 mm of
Hg. HKa9N 24lthaygh, Ixlompt wish tatie hqgnd by the sanige afthese vAklesma,ngcs of

o TS0 SRR st
300 nuedimmd valdel inithenmighporhbod e \i&0 hmurﬂg tAlad, values mtthmaﬂge of 100
to 250 EHVGE ﬁg A8 lbg] 75 o?g:llma Iof ﬁg rafrea suftable dAts r111?':13( e reaﬁﬂy 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. - - - e

=

A




surface of about 1/16 of an inch is appropriate in

these devices. That is to say that a suitabl e gdgvarch 2007
bet ween the inner radial surface (110) and the cornea
prior to the tinme that vacuumis applied naybe 0.0625
inches 0.03 inches. 21 Maroh 2007 9 [0041] Figure 2A
shows anot her variation of the inventive stabilizer

(150) . i 5785 S BRI et LB s

casej dﬂﬂ:aid‘tﬁemm (HSQD does mqu'ivlde’hs Emg:hroesn dnantuldRacuum volume as

vert h.eI 0] r bst anti al | t he
docf it Seriapon Sicvim in T3 TA fa L By ABverte Fpanepts us ubstantially
the mﬁoemat(ﬁﬁ&hy, that thdmaudnaﬁk @base hﬁe&ﬁb@ 150)1 BfHinnerafdifl YinGice

(15PhE S i Bt (138 GpemiecioBonsocsgias e spiebokRIFoR pteoe
of b &) ) wachiif\ 1ihe (P60 LY Eﬁrﬁﬁﬁﬁrbréaic@r%)l 62)A%s %ﬁe@‘j‘uﬂt hiSolve, the presence

above the presence sone vol une pen vacuum

of spuge Wehume ek tw@e HaguHEL Yqhmbeiwn the isngr raaleeé s'eiasaw&)@dtﬂp@uter

radi@ufhos (1589 istlesipdpid. ace (156) is desirable. [0042]
Fi gures 3A and 3B show anot her variation of stabilizer

(170), In this versjion, the base nenber qa§1152 i S
at t acl@l; Fignreodd enchTh thywinentber variation of s élzsra(élﬂ)nln this

versione bdsd ﬁl%}nbgm 5 ?ﬁ@ biacRed48 & POt Rl YRERb e ?72‘) n "f'ﬁé' vacuum line

radi al surface and an outer radi al” surface,
'(162@p@wﬁmlxayam&enmm€mrw@awﬂglmmmm as
prev%?l?rlgﬁﬁécﬁged{. Ohd Bﬂe po I&ﬁb&ﬂaag%g biBd 1PORY r%%gut&ﬂaﬁc

ver sl ons, tionin er 1s con gure
positionen nld|seme W:rsmnsr@le pesitigiingimenbertihepnfiguried s zmdlet fresome

n |I|
vrl BB 5020 Ty S, S LT G g
vacuwthdimes ui t abl e outer radi al surfaces. The shape of the
outer radlal surfaces provided in Figures IB and 2B,

a1 2004 iginde LR B Gyl Mol P SRIERES. S il of the
outestadtg}ﬁut@ces proviftd imFigores DB aad 28,\as well abhin Ripape50to hae
cons§f R AR5 e BB i 2
coopamaﬁtmhé shapd b eie ohute @bk&ildedp IThY colithd sﬂ*fac@ ePQ8L) oY in

fof. more pronounc rauna he eye. 044]. Figure )
BB il <P 304 BiAsB ACAERablE e Y PFPYIdig ap gpRpytunity

' formdﬁey)ﬁﬁdﬁhggdhﬁunﬁmﬁ]ﬁ%?el s extended upwardly to provide
a W der support region than would be otherw se

avai |l abl e S|npl hy machi nj ng a cornea-conform
shapé‘?q“ Shoms & varation af e snneraial surface (184) in which the

surface is extended upwardly to provide a wider support region than would be otherwise
available simply by machining a comea-conforming shape from the material of manufacture.
Shape (184) may be desirable in certain instances in which due to, e.g., significant astigmatism,
the comnea 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 =

~ alayer (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,




Shape (184) may be desirable in certain instances in

whi ch due to, e.g., significant astigmatism t3diéMarch 2007
cornea is oddly shaped. [0045] Figure 4D shows an

out.er radial surface (186) that is sinply a 45 .out..
[0046] In sonme versions, tHe surfaces of the device

whi ch contact the eye conprise a layer (e.g. a

toe R o e R S BT i BofSopte i AR B sl

surfamy thhiecopatt thérect thay hercesteditvitil a lﬁmgmntrﬂiubilng nmtaaals or 4 lmbecant. In

n _sone vers ch.2007 .1
snoly BRI, F e onfel it g Srtay e i) of By material
(suchheHAN et aidy e fotination ddbating ofilie kanes. t hat contact the

eye may be coated with a friction-reducing material,

o 2 A, Bty O bRy o
contfggt ﬂr:: ::jleg(l el 1 e%b coxﬁlﬁ-lsfed‘ti ﬁuﬁsﬁmatﬁﬁﬂt I%Fxégremgethe flexible material
is shos T Rl O 4 b COBGTFeR CRAE R il e LB e e 45,
a flekibRimatGdNt@nirises einRyR] HaHeT e Whbilde) tocoMptisethis owter radial surface
(I9qf)| exible material. In Figure 4E the flexible materi al

s shown as a gasket on the stabilizer that conprises
the outer radial surface (188). In Figure 4F, a

f 1 exi[bd48] @i veddtion @A THeideREbAI prodetiag isdhopa it FighretSie5D. In
Sti}gl lizer to cogprl se the, outer r.adi.al

f .
paseiresanhst (GBR:CapRTIse: 4 Hhsta yeingrverd He %ﬁ]@é@%ﬁt Qter
radidl m&h&m«u Sonfikied & PAeAnd Fdtm deBlULith a'éAye m?aﬁmtiﬁier radial
(200) conprises a substantially rin a nenber
surfi (BORLoRRU 8 confgtfhared 08 e osipvice OR LA Bepm dployed.
Gen@rﬁgﬁﬁffw éégréﬁ(é rﬁ?élsm’ﬂcte?(ﬁ Darfedifindr 20361 s@Psbe @D8), AR&hosen -
sur 20

ace configured to contact the eye to

in sizezpd plagdment withia thebdse memnbg4300) suchibas whee fiedpsecmember (202) first

comé’;‘t]sﬂa% ﬁin 24 tﬁegg.lltér rki{xrfg%ﬁ %bg;gﬁ%?ﬁt&g % eﬂ?}%fe@ﬁ@mﬁl&%&ﬂ

surfome) (20B) ianetrdiht owdet i'athal sunfacd (2040 memiﬁgure(i RD@))lt@tmhh eyehpon the

sclerf (1) A1y Bl RS s BR: ot depick TS il b la04) may
contdchthe eyecin a0 on thetidabus gidibpdr, m%ftﬁﬁﬁbcdn%):es, 8pdnclhe cofirea (114)

s B 558 0y SO BT 590 s,

both AUy bRTEHMicRAlly WiBreSlRV 16 Ghe oliRR 1Ak Slirfrca (10a), thay itfdo@snot

(204) may contact the eye in or on the l|'imus (116
contag} the pye qtépmqﬁ contacs if i sush a @ey astedarne p seal gith die qompa,) After the

f§ {
o8Py S5 P YO S b B8 i il

- surfabe2A8 ) thedi cantagts direckye Audhelnsitaforip the astaulac vgeum vobmon d he inner
 radiaP8tifle (‘zﬁtS n?ely c%ﬁ{af Fiothe (pgl%‘:)t of {hg %mb&, hgwgrg?er,rb‘fitor to deployment.

[0049] Inner radial surface (208) is configured so that it will contact 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
~ innerradial surface (208) and the outer radtalsut:ficg (204). The vacuum is mttiduced into the

.. annular vacuum volume (210) by vacuum line (212) which, is noted above, may also serve asa
device handle, ' ' '




contact the eye or does not contact it in such a way

as to forma seal with the cornea. After the ddvwarh 2007
has been fully deployed, and the shape of the eye has
been reforned, the inner radial surface (208) then ‘
contacts the eye and hel psqyf o formthe annular vacuum
volune The inner radial surface (208) nay contact

some rtion of the cornea, however, prior

depl o 50  Theouiigurationalescribie] sboves with mepect v_ad@ge tpember (200),

particaiily gier ﬂlaﬁﬂ%a‘hgﬂtlneﬂ etWbenlanfoREH A€ bnkPRdBHEAEE20H), tht?. E}ﬁler

cornea after sired t enpor ary refornatlon 0]

radighsyefacei(208).1pad ﬂaea@etemeglsmfdhweta ovhetedhmngreachalmfm is to seal,

is agﬁobel ng BMI %ﬁﬂl nner ra ﬁ%ﬂ‘?ﬁl&gﬁﬂ”g"f

annplprvagwaneyolvumel (240) arif tha base (iROebys (ztmas mamlnpmsssd into the eye to

I
| defd\f%%ﬁ%g %ﬁ%ﬂ&,{@? 51&& \Aﬁan%ﬁnt% |°%;Sﬁ i %%% % o e%@t tﬁgﬂ)&r I‘Q&‘lal surface
(208§end/$ahtewnuhevmmnlvahﬂhee(21(9.1 l\/arch 2007 [0050] The
configuration described above with respect to base

rrerrbe 0 o

bt nelons0 the el B bike bigfpBR300 Bhd § EphdyRRR B i o
vanamn@fthedwﬁnwdmmﬁﬂce (208), and the contact region of

t he cornea V\,here the |nner radi al surface is to seal,

f
S 0B OBkt S0V PGy bAGORY Sl BE W CALEY
proceduee; UFigwo b4 IShOMG)ﬁIsttep of pi&omgtiﬁlmsmﬁinber (20D @n ah sye (206).

re d i.nt e o t.he e
NotdFikheloubl SR St Pt [l e 0 20 Berses i gt 09 s
* not wbhlatdi'mhtatthﬁthi wei Thel b?i;u%;ﬁaﬂ‘;[a%gom]b&fb&? (Zﬁm)is Slﬁﬁtl'n dgbmachmg
nnul ar u ol u 10). 51] The kit includin
ﬂleiﬁ’t‘gs"g’%%&i@r?ggﬁ Dand a conponent (214) is a )
variation of the described material. [0052] Figures 5A
to 5 Qo@:%q) WFigare Sixshewd dek coptadt o Racimanekinganémber Qm49)tmth1zhe

tron et b R sophcstiny ey i s . 1k b e

closifglbfthis ptinabol e B?Eﬁ:h@ﬂ%)of GANRAGHS ahiifar S¥ R (d10)Rbuses the
surface (208) has . not yet had

ner radi al
eye é@ﬁj@a&n Rrticrias the cepea (1o move forvand inta gorttagt pathdhg inner radial

surfabd ©A3) dssh SRplpesRivRq2d)he front surface (216) of
the base (200). [0053] Figuré 5B shows the contact of

vacuT king nenber &@14) with the front surface, of
base ‘F’ﬁga b) Flameép shows the spmplstesieployment gf the desseihed deyice and
preseh&ﬁgﬁ of dﬂortio?i df ﬁnehhﬁte?ﬁfgc?nvacuu rﬂl ?@'tﬁgu%{ kBpéh %ﬁﬁ&l‘%{:@a fora

vol une app i catlon nt’o an ar VO
proceduregThe mtm suifage ofthe cormewstansls groud ofthe fiont dusface @E6) of the
dcwci% %%3@(&3 Iﬂtza@mﬁ&) bd Tot& til&rtﬂ@&eq'tce %9 o088 8%da Y sh&h ! Qﬁy that the

- inner radial surface (218) contacts the eye at the limbus (116) or even down upon the sclera
(118).

[0055] In any case, the inner radial surface (208) and outer radial surface (204) in
: thls variation form an annular vacoum 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




introdyeeq intadhe novkets dpdgvie

surface (208) as shown by novenent arrows (220).
[ 0054] Figure 5C shows the conpl ete depl oynent 2ifMttek 2007
descri bed device and presentation of a portion of the
anterior corneal surface (114) through the open
central area for a proceddéte. The anterior surface of
the cornea stands proud of the front surface (216) of

sti cfortf We&Se i & i '
RN O VT

(11D agemwhighihe prosequrabashednt act s the eye at the |inbus
(116) or even down upon the sclera (118). [0055] In :

any CRese} g SD8howaHk dplad BARE ahd 8 )badd Herfiblr 200) in contact
radi al surface (204) in thi's variation form an

withyHf ee desgiibed writhote ferace iitigure Haust aheve onishia sep.cn epifielial
B SRS L DS A

_”avvaelto stabi |1z say,
an epithiljd flgp (232% el ati ve notion of the eye with respect to

a later procedure perfornmed on the epithilium to 21
MVar chyogéd9 7 | t hfe
yods% An%ﬁatefl{éfn%l?ﬁ bﬁ’th% ﬁ{oﬁe[dm'e d%@cri%é!&heré&ﬂ%r‘aﬁplg@%ﬁég

a measure of s ess t e anterior portio

- stabiliggrifethe cgraaal juréase is shows fn figwees$Acnd 6B+ Figvaes Gdeand GRODEB that the

Wolilg : [ :
o ol O el B A Y 58 U 858 o
the aphulir vactfuey enlurae, od fherpfire seB@ejthesttabilbrovento the eyhi s st ep,

an epithelial delam nator (230) is shown to be

00 EFbh e} R 6 160 o Ot

may ehtail ey of thedellowiog sariativih the lepittelinm ngry bepimply sepatated from the

com@h APk B nc ekl SR8 Al DS B AP i S oot

remogphifitteatpasateddpithelass from theovoried b nagl envail ¢ie rhdkéng of a flap having
.Stabilizer .be.adequate_.tQ forma vacuum i t.he .
a i, ARt L SPEIR Y B 4 o S Bia AR o e with

respest @lthd frohe 6f e beinéd) Gt AYEbe he fBing U8 siidPpdtket in Wch the only
romthne

‘ de|] ami nat |, the epithilial |ayer (232) ) . :
aPPﬂ’a?Brﬂgla_ Y§h§}§%{a’éﬂblﬁaﬂfmé¢ﬁaapm oy f‘@ﬁtﬁi SepgEeR it ghe openings (or
- openi@) infofthOpbeket.] sl VaBiftidnd OF 8 YheR Fo i vihy nymm,aé Rk may be

.. fromthe cornea. It may be |ifted fromthe corneal
i Eﬁﬁﬁ;@i‘ with ppticabqualitiess end nedaps nell magebe

R b o B el ML M e 0
used tirraeasir theoptihicaphibilities of el dornen amd/astreiatdd lensf tatwetnowal of the

descriRh e B 4t Mgl G Plogt B e vison

Such procedures indtie LASIK and LASEK.

{00591 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




apparent and only slightly visible manifestations of

the epithelial separation are the openings (or 2 March 2007
opening) into the pocket. In sone variations of the
then-foll owi ng procedures, a lens nmay be introduced ... .
into the pocket. A device, tperhaps with opti cal
gualities, and perhaps not, nay be |ntroduced into

t.he ket or ben t he ik at due
sutSeROREL (o0 benSaLl Lhe Dl ape, 1L b Ll KBl Y Lhat. Gl
amof thé d@saﬂwwstalbﬂizafonq&w‘b@ €helE,HRA adyShppRmemhlajceides. emene

t hat renoyal escribeq stapilizer is, desi
%%%@%ﬁ%{( g%egm foREptygate aem}%gfs the p Elentai
devie®r F&%kaﬂ 18, tRévacmeh aéhw:ﬁ@aswfp%e 4 ﬁ@dtéddﬁclk—ﬁ%&élﬁa portion of the

LASEK. [0059] Figure 7A shows, for. summar gmr poses
outeg sipcface aihe ppse repiond(l 09 (Thpevide maybe inisgrat to t{% § 1og10p; ofgnay

proj @ctﬁ%hﬁhé Biké )eg?d'bg I@oﬂ! \Fe?sugn?‘g ;{ple-ﬁtbﬁta!\ﬁé'vfcng’ B HolaRfi¥dr¥Edinprises

a mechanismb the’epl hel 1um may b

_Pmsﬁ@uﬁaﬁﬁ I@falﬂneﬁt@elrm atr@a rmmdmudﬂihﬁ watihe! thi supplemontyl device

[ T ST
st a%ﬁ{é thilgc?%ggevi:og’e ges e}l?eépéiﬂﬂ Su[ppurt t%[rdgglggngﬁl Se gathway
: maydae iretrulaged byi th@sabm@um &vicsr Foit examgk; the guide (ecg. track) miay determine
oA ed r |
the sl bE Bt 2R BRE 8 ol Bl R i AR may
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_ 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.
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one supplemental device.

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

delaminator.

6. 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 vacuumt.




2. The device of claim1 further conprising a vacuum

source. 3. The device of claim1 further conpriXdiMach2007

handl e suitable for mani pygation by a wuser. 4. The
device of claim1l further conprising a guide
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conprising an epithelial delamnator. 14. The kit of
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13. A kit comprising the device in any of the claims 1-11 and further comprising an

epithelial delaminator.

14. The kit of claim 13 wherein the epithelial delaminator is adapted to form an

~ epithelial flap.

15. The kit of claim 13 wherein the epithelial delaminator is adapted to form an
epithelial pocket.




