EPI THELI AL DELAM NATI NG DEVI CE (V) AND BLADES USEFUL
I N THAT DEVI CE FI ELD [ 0001] The descri bed device is
wag@balesdn the field of ophthal nol ogy. The bl aPE&®US2006/016034
devi ces, and nethods for using theminvol ve separating
or lifting corneal epitheliumfromthe eye in a
substantially continuous layer to forman epithelial
ti ssue nmenber typically still attached to the cornea.
The epi t hel ERITHEZZAE DIIpAMINATING DEVIGE (We form of a
flap or pocket. In particuAMP, the devices utilize a
non- cor nea- cut BLADESSESEFURINAIHAT DEVEOKat oper ates as
a separator or dissector that is configured for
exanpl e, by structure andFIEIlDicity, to separate the
epitheliumat naturally occurring cleavage surfaces in
ey
[b(ﬂﬁ}]e the%ggctrllb&%%@fce Xs &@ﬁﬂ/‘ﬁﬁge ﬁJi&* SJP g%ﬂeagﬁc#lb@alaf{ﬂg bfaﬁ@s,
deeipas; atd methods fornsingelginoinvalfe $elpa'atnagnrriﬁtmgmm1 epithgium

h
%918 Ieg écatsgpsl%aéﬁ 6@ ?ongm[.!)()%\évaiy(]r R ?&en r Sgée?ilglc Onné‘.%l{lgeqn
tipican@su}agmchsd tottﬂifﬁcoﬁ@paﬂ"m qﬂthelml txksaé mlamber'ldﬁen il intle fomy

ave a bI di ss 0SS first.
a1 Aot aRR i BPaiS vBRER PuoMRRr ity Pl (ine
Hkl)elme Bhat bpgite OBal sbﬁdﬂat&g)rﬂgs&ctcﬁ ﬂgelsmoptaglwush i a«atnipﬁsl l|>yy
unt e appropriate for rati ng the e elium
SRS OB RLk TPERG de SRR ol PR TG e o
sUBNcel & 8t ey psticdBy et del t1eQPIRMiuM dnb 1ROl SHFBME
| ubricious materials, preferably on the surfaces

(Bap e smenthgangh ﬁ?%é'}cﬁkbfﬁeﬂ%rﬁ‘i“?ﬂg‘“ Ynsaeziongf e {57t lugicla. The
HeRie S e WNnTEM 1RSe b f)ﬁeﬁ% ?lf Rth the aRddeie e@éﬁ&%ﬁ@vl@iﬁg
the eye to forman epithe | ap or pocket. The

leyen fhietianahtoress agafnshthe aepﬂ@fﬂdaelél@hélﬁ Theebladsrmrydiang ¢ Elnunta
cﬁg&ﬁ@%pgggog&ag %pé By Aifst fofih| RGR o Ba@ficng %k@éut bk lium

emen at ocu s on the ey

@A@w@e@n@%@io@gzv]hamw maubséarwaﬂnglpyt eded mpsom@teafors et
s%éar?tﬂ{ig%ie %Jlthglfu%:ﬁgﬂ‘l ftﬁ ﬁg‘rl%@‘&llt%&%%gﬁgé gﬁ gﬁﬁfgé a eﬁg%/dea g be
4t heastrpaedily oqsat@il aifs@s oomooidnbmwuslnmets pth&tabbrpn the surfaces
|nd|V|dual other se_ b e
aéi Fﬂt theﬁl?gh c;urltn§ use hﬁ 8eqagaéegise|%ﬁgqulgx m%nbe lﬂieﬁ %L ﬁe%'ied
fﬁyﬁthes*x,uﬂadetoﬁﬂed:ymo fohearcepithelial flep afpotkee. ﬁha ephthdwnrdmay

nter e, ere there is the
iR o R B S St SRR pERRO G o b
lenkt fier pladchaeofaliat bh@ardensvaahe chbe refractive power of
this interface accounts for approxi mately 70% of the
total nmagnification of the eye. Lightrays that make up
the i mages we see pass through the cornea, the
anterior chanber, the BACKGROUND

[0002] Refractive surgery refers to a set of surgical procedures that change the
native optical or focusing power of the eye. These changes alleviate the need for
glasses or contact lenses that an individual might otherwise be dependent on for clear
sight. The majority of the focusing power in the human eye is dictated by the curvature
of the air-liquid interface, where there is the greatest change in the index of refraction.
This curved interface is the outer surface of the cornea. The refractive power of this

interface accounts for approximately 70% of the total magnification of the eye. Light



crystalline lens, and the vitreous hunor before they
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[0006] Major industrial research efforts tried to produce a synthetic version of the
epikeratophakic graft called the synthetic onlay in a synthetic epilens. Different
synthetic polymers were used (hydroxyethylmethacrylate, polyethylene oxide,

lidofilcon, polyvinyl alcohol). Hydrogels of these materials normally did not have a



l'idofilcon, polyvinyl alcohol). Hydrogels of these
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curvature because the flap conforms to the laser-modified surface. In this procedure,
epithelial cells are not removed or harmed. The epithelial cells have simply been
incised at the edge of this flap. When the flap is placed back onto the corneal bed, the

epithelium heals back at the incision site. There is essentially no recuperative time and



incised at the edge of this flap. Wen the flap is
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stroma. The junction between the epithelium and corneal stroma is referred to as

basement membrane zone (BMZ).
[0014] When LASEK is performed, a physical well is placed or formed on the
epithelium and filled with a selection of 20 percent ethanol and balanced salt solution.

Contact with the solution causes the epithelial cells to lose their adherence at the BMZ,
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BRIEF DESCRIPTION OF THE DRAWINGS

[0030]  FIG. 1 is a perspective view of a posterior or bottom surface of a corneal

blade and implant applicator.



i ncludes a cover on the posterior surface. [0032] FIG

3 is a perspective view of an anterior or top surface
woRoobheeenr neal bl ade of FIG 1 with a corneal PCTYpEENG/016034

| ocated on that surface. [0033] FIG 4A is a magnified

side view of the distal end of the FIG 3 bl ade.

[0034] FIG 4B shows a magnified cutaway side view of

the distal end of the FIG 4A blade. [0035] FIG B5Ais
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[({9?, 46] FIG 9A is a top view of a varjation of a blunt
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cross-sectional views of the FI 9A device. [0048]

leps @begdaced an end, cross-sectional view of the FIG 9A
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[0042] FIG. 7B is a perspective section view through lme L-L’ of FIG. 7A.

[0043] FIG. 8A shows a perspective view of the top of an applicator similar to the
applicator of FIG. 7A.

[0044] FIG. 8B shows a perspective view of the bottom of the applicator of FIG.
8A.

[0045] FIG. 8C shows a perspective view of the bottom of the applicator of FIG. 8A
with a cover plate installed.

[0046] FIG. 9A is a top view of a variation of a blunt blade useful in separating the
corneal epithelium.

[0047] FIGS. 9B1 and 9B2 are side (or axial) cross-sectional views of the FIG. 9A
device.

[0048] FIG. 9C is an end, cross-sectional view of the FIG. 9A device.

[0049] FIG. 10A is a top view of a second variation of a blunt blade epithelial
separator.

[0050] FIG. 10B is a side or axial, cross-sectional view of the FIG. 10A device.



[0050] FIG 10B is a side or axial, cross-sectional

view of the FIG 10A device.[0051] FIG 10C is an end,
wee@ssi@ecti onal view of the FIG 10A device. PODBER1006/016034

FIG 10D is a close-up, side, sectional view of a

portion of the FIG 1O0A device. [0053] FIGS. 1l A, 1IB,

11C, and 11D show, respectively, a top view, a

crosssectional side view, a partial close-up side
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figures show, respectively, a side section view of the blade and lens, a bottom view of
the blade, a top view of the implant onlay, a top view of the blade and a magnified side
section view of the blade and lens.

[0061] FIGS. 19A-19E show, respectively, the top view, a cutaway side-view, a
cutaway end view, a partial cutaway side-view showing a single lubricious surface, and
a partial side-view cutaway showing more than one lubricious surface, all of a spatula

shaped epithelial delaminating member.

[0062] FIG. 20A shows a top view of a circular epithelial delaminator.



shaped epithelial delam nating nenber. [0062] FIG 20A
shows a top view of a circular epithelial
wa@ledoatrigeat or . [ 0063] FI G 20B shows a cr 0ss- secP@DOS2006/016034

side-view [0064] FIG 20C shows an end view
cross-section. [0065] FIGS. 20D and 2CE show parti al

si de-vi ew cutaways depicting single and nultiple

| ubricious surfaces to the FIG 20A del am nating
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FIG 22A shows a top view of a corneal epithelial

deJaniAPhat or having a dome shaped area and a recess
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cross-section end view [0071] FIG 22C shows a
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22A del am nating menber. [00/73] FIGS." 22E and 22F,
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[0076] FIG. 23C shows constrained movement of the whip delaminating member of
FIG. 23A and the shape of one lifted epithelial region created using moving constraint
point.

[0077] FIG. 23D shows the wire delaminating member having lubricious material
adjacent the epithelium.

[0078] FIG. 23E shows the wire delaminator member with lubricious coating over
its surface.

[0079] FIG. 23F shows a cross section if the wire delaminator member with a partial
lubricious covering over its surface.

[0080] FIG. 24A shows a small oval delaminating member.

[0081] FIGS. 24B, 24C, 24D, and 24E show various movements suitable for use
with the FIG. 24A delaminating member and certain lifted epithelial regions made using

the combined motions.



[0081] FIGS. 24B, 24C, 24D, and 24E show vari ous
novenments suitable for use with the FIG 24A

waledoamdsat i ng menber and certain lifted epithePCHIS2006/016034
regi ons nmade using the conbi ned notions.[0082] FIGS.
24F and 24G show, respectively, cross-sections of the
del am nati ng nenber of FIG 24A having the epithelial
surfaces coated with lubricous material and all the
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or distal end 16 may be understood to be a distal end of the body 12, and the second end
18 may be understood to be a proximal end of the body 12. The distal end 16 initially
contacts a surface of the eye during a surgical procedure.

[0087]  The blade 10 may include a plurality of openings 20 located at a distal end

region 22 of the body 12. As described in detail herein, the openings 20 may also be
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[0087] The blade 10 may include a plurality of

openi ngs 20 located at a distal end region 22 of the
whoay/116801 As described in detail herein, the openusys6/016034

20 may al so beunderstood to be ports, such as vacuum

and/or fluid delivery ports. The openings 20 nmay

extend through the body 12 fromthe first surface 14

to an opposing second surface 30 (as shown in FIG 3).
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[0091] In other variations shown herein, the corneal onlay 32 is retained on the first
or bottom surface 14, i.e., the surface adjacent the cornea during the delamination step.
[0092] The corneal onlay 32 is shown as being located at the distal end region 22 of

the blade 12. In this illustrated variation, the distal end region 22 has a maximum
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or bottomsurface 14, i.e., the surface adjacent the

cornea during the delam nation step. [0092] The
w@ereeadeoonl ay 32 is shown as being | ocated atPeTES2006/016034

di stal end region 22 of the blade 12. In this

illustrated variation, the distal end region 22 has a
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S Xt her designs for the blade 10 are described below. In
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we may also interchangeably call such components “cutting device,” “delaminator,”
“applicator,” or “ocular device applicator.”

[0096] As discussed elsewhere herein, a continuous layer of corneal epithelium may
be separated from or lifted from the anterior surface of the eye by applying various

mechanical forces to this anterior surface, or to the basal cell layer, or to the junction
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"applicator,” or "ocular device applicator.” [0096] As
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cSGhRE3 BEnSHARS ab %rsgérﬂﬂ'ﬂ@ A, n[n%@n&ﬂgtﬂege%gplibﬁtoﬂ%ave an
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[0099]  In operation, the applicator 40 may be attached to an applicator mount or a
handle, so that it may be controlled by a user. As will be discussed below, ‘such an
applicator mount may include or be connected to a driver motor in such a way that the
edge or blunt tip region 42 moves in a repetitive, oscillatory motion that separates

corneal epithelium from its underlying tissue without cutting that stromal tissue. The
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Sl?eﬁg% ys10logy of a particular eye, e.g., the presence of scarred sites, the resulting
delaminated epithelial layer may have only an insignificant amount of corneal tissue

attached. Ideally, the delaminated epithelium has no corneal tissue attached.
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epitheliumfromthe cornea and produce a del am nated
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applicator, or it may be made from a different material. Applicators intended for use
with living tissue are preferably made of a sterilizable material. The edge may also

include a material which incorporates therapeutic properties (e.g. medicaments, growth

factors, etc.) to assist the healing process, reduce pain, or to help the cornea in accepting

15



may be made of stainless steel that has been polished
(e.g. electropolished) or coated. The edge materi al
woreyeal®ol be nmade of the sane material as the BtEIS$2006/016034

region of the applicator, or it may be nmade from a
different material. Applicators intended for use with
living tissue are preferably made of a sterilizable
material. The edge may al so i nclude a material which
thenapticg dmplarts Fohevaapéa the cdgarregien (oresy (eglog of thedpplzater)tnsgy

bg | grmcéredqg ge%'ﬁe a ﬁltec%ﬁa}qxen?{rﬁl%s Cp%?y % mna?r?‘x W}Q% iRe OI}%F]C% With

accepti
thp@wcal |nplant For exanple t he edge region (or any

R o8t CyER A BT T oHBpFRInS A Ei et iR

rigidhofttheomise de\[l&ﬁﬂx B¢ ]m;ilﬁhtém &Fov eiﬁrllﬂdj tiRfedidy@ay be part of a lens

appl.i cat o e.del am nati conpri ses at ast a
R o el i mat g LB hiE et opghly
h@&@fEﬂl The feh&is fhglﬂ@)y RYochRr 8&ide }@fdeﬁadd%ﬁ &aﬁ@ﬂ%gfoﬁ MmMhd lens

relatjvely stiff material, or hilic l'ens

Prgjegipiron) die appiqalpr gudiis ypeddo dqlﬁremna@ﬁ%e ffpéth‘ﬂ@i aywroerhf@e

c@ﬁl%li%ﬁrféiﬁv Wﬁ@leh@is‘ﬂﬁéas@cﬂﬂo@tthé a%?ﬁ@atd?fan([ £9ined i ;g]ﬁ&eaﬂer
| ens prOJeCtSfromt e applicator and is used

dglaminieting and Rogiionipg thedensa owea%qonfqabmome Thoarpdigator is then
réHéS\fe@Cl@awg‘tﬁ e RO diste Qﬂd?@ﬁf&aﬁr{ﬁqm feh‘se aésg tor and

secured | ace after ting p05|t|on|ng

[90188] erde acnwefawerﬂél apd thedwitomtsprbarg 46 Tlhelud;pg)the chaforegion 64)

otrf gl%h 9@?&:‘%&1 26! ma#/1 gl@?{ hfri:%t alﬂ)?icétg gt}gg]g c@cf(g)(() i r}g]the_laﬁgllctator
csmmtathe ndwlyalaumﬂa@dbomdmpshﬁimm tlzﬂaeip(olmmr umlusmg Thee
sﬁll? e pr %ﬁfe? Qf tﬁ 420 of e aSpl %lr }2[1%9 Eg a(%aﬁ)%d @%fl@ce ct ofnfb%&rveen

Ator nance. ica
tlmpphmatcs atldh‘ehe rdelminmatzbdlca]men&pﬂchhakiam aForeemmﬂsie,l thamsp afthe

t ed. .Th t . the
<R 52l o e AL o R Pl
vﬁfhl a:;hataﬁnl text weeds fivgioR (g |a¢)aicompanﬂis lubgcadlg] am nat ed

eal itheli | ayer. For exa fthe to the
(OB 2 g Ronsagion 4 e BSK fmitse By aarl ki 168 god i

fadtioneatitredpabtitd teleyitiefiatlhyr@ BiocWhpdlibR HiBHcedth dlch b 8flicones
reduces friction (e.g. a bioconpatible |ubricant).

[bﬁﬂ@@?c?ﬂésmﬁbb?%ﬁﬂon 44 may al so conprise a materi al
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copolymers, block copolymers, etc. or the like.

[00111]  Suitable hydrophilic polymers having a low coefficient of friction include
those made from monomers such as ethylene oxide and its higher homologs; 2-vinyl

pyridine; N-vinylpyrrolidone; polyethylene glycol acrylates such as mono-alkoxy
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applicator mount at the end of the applicator furthest from the delaminating edge of the
applicator. In this version, a driver is connected to the attachment site 65 on the
applicator. The driver is configured to oscillate either the entire applicator or
predominantly the edge region of the applicator.

[00116] The ocular device applicator also includes an ocular device holder (“the

holder”) to hold an implantable ocular device. FIG. 7A shows a version of an applicator
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[00115] FIGS. 6A and 6B al so show an attachnent site

65 by which the applicator may be connected to an
wappbilto@mbor nount. Applicator 40 may be att achrdr/us20861016034
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65 on the applicator. The driver is configured to

badérlin wh'&htﬂietd@elar ddviceesrides éh BrRpdsk ﬁﬁh@ﬁot@fn surface of the

ROZEAE 22 sthetaldn el ey oo oiobs O ndesinihe
amilnbﬂbr dii¢ ihoRlei@leBkRE a beclik@ oBAhiRYics ohd® thlpPlidbr has

%ﬁp fabl e ocﬁgl ar, dew ce. FIG 7A shows a version of
YiSERAEPhGF githelivm fiomcthe eaaeacie than the gemipdsvice §fsduto
the dalam@redgedidh.t he bottom surface of the applicator

@5 4 ener aI the hol der rel easably secures an
Wi Hovnia fashiondp the gyrangsmentfoundiaFEss. 174 thedliGeA
bR SRS 1] B COTEFhs QS bt 185t Q?{ﬁ'ﬁ&?ofodr}ﬁéf)ﬁ B QKRII]AI’%%; & The

has sufficiently separated I um romt
e devieschaldes may ﬁ@f@rﬁmoéﬁ ledté‘@n@@utén Stlé‘aqemf thetohalar device or it

| VA

A8} amynebg SOl bR 088 LR 50yl
Wbt @densoraubst fitdetn theroawityt oraed lbyeths holderpqidm @soahat &he lens

' I ice. vi ce hol der
A28 054 Mo P gl 2 E ol 00 B
160l etr-5dend 6466 the beutarydecioerhdlédraldyoraizal casiey ih iR WAL AT the

i.ce. Vi ce A | configured so
Eﬁ)ﬁ}{ it l?té—%lc\%gu Fur ?ewcﬁtflgs tﬁ??@}ﬂ?f Byhevgt iodg NERS thehe
ded}indmrtmg edgectf tl&(hpﬁ?ba:dﬁ ap, bamtb ?hel lﬁ)ﬂt&a E&@g:godhlﬁéd lt% tﬁisé%ﬁge on at

0 e bottom si de n e devi ces

GRY A 1o, BBt e e sament escopliior The

Hobded siay ﬁfbjefcofrﬁﬁ tiee KoRtYmishrade of R aB}Sﬂcta@m P’l%m%é‘fﬁe h%Ider on or
devi ce ITS

a ich the ocul ar
glp theeﬁ l‘% prh ey ligws the ppplicaier iordepesiti thyocalig devide after

dehﬁ“mﬁhb@@ﬁﬂéprﬁ%ly-ﬁﬁ@ rbh16n Bahdesmdas surrounded by
[h@@] e on at |east thiee sides. The hol der need not

okhedelteronholingegignmey comprisa spYitiesdn beth thettep and the
Haablel F tHERYpIRARE B61 ey&ﬁlgf@ LB ‘i«‘l@@tétAO BB S nﬁJart cﬁﬁf FIG.

plicator. Placin hol der’ oA of nea
&% ShPW%a Leap T eibetsd “atlhlndhshqlﬁmg sqgisini bengatly the bladedbigitt h e

eﬁfég{hg% trlnfijg{gg Ql’f/‘e bgelwgglg a?cg é}?gﬂdﬂ%frf'r({ﬁ% 1 Q(g) of the mth% 118] The
9@1 18kr Tde ohdprienige hdgq:rdmldsﬂya crcolapdevm befwe ndelrihg bot h
dt:ﬁﬁnﬁaﬂg %Hg retle!'igeék?ﬁ) gﬁhnge a z{n%ug Itog:ls &Egt%gtgganp ©
cglhgl@@ ahe eargar4igvise maﬁbfebbl&\artdmrmelbdmed froh dha 1 1de idsy

42 t te t he bl ad
aﬁ@?@%ﬁi} {& g’l nge’fc () l?J' H&‘gg 3p° %ﬁsgl’?%@ﬁﬁl% o, 2 echg@?rfgl]m

ofbagthocul ar devi ce hol der hol ds the ocul ar device
and rel eases the

d ti
AP, ATRGhebised PP Cieul e b S M gy

holder by applying a vacuum. One or more channels 67 connect to the holder as shown
in FIG. 7A. A restraining force may be applied to an ocular device in the holder

through this channel 67. A negative force may be applied to secure the ocular device in
the holder (e.g. by drawing a vacuum) and a positive force may be applied to release the

ocular device from the holder. For example, air pressure (or any other gas) may be
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conpl ete. The ocul ar device may be hel d and/or

rel eased fromthe hol der and by applying force to
wo@ewbatesoevi ce, or by using a rel easabl e adhesP@UEUSING6/016034

by a conbi nation of both. [00120] As di scussed above,

the ocul ar device may be held in the ocul ar device

hol der by applying a vacuum One or nore channels 67

connect to the holder as shown in FIG 7A A

apptied HRbUbh et dhafifePioTBKad thedRBlat &ideO FRIN prestliRl (e 8 8VAt6Qr
in the hol der through this channel 67. A negative

sglige pushag (hreigh Hsiph w&bmy@s@mltsdﬁ%@le@aeJh%?CUéPé@P\ege iy

ﬂhia%olma'be %Eed(ts c&mohw F QWL ADrefta¥ARS M ar A irBh P AsplibAdE
force to rel ease the ocul ar device from

F umi@r,ﬁhﬁ @l@ﬁnel Fay Eé wdm apphnotherysefalsybsances (egnljquidssaeh as
sdlite, )m n'}gﬁl@ pe% et dé% QhPRa u); 9@?3%5] wg\lndé Qccfoﬂng ﬁF . he

ocula evi ce. pressure wat er or I ne
[09d42Hed Thé p@llﬂgldet’lh@n@mmﬂwéd in tmalyoldlﬁe bappil¢aseble ahesiveedn e

i ,
ARG Rl fifesivaNi dd, FRHLEANR. HASE vhiion a water
sapdé matetiek securesthdreqular tdh\ececlh aherimlldermgm fiteis wadzdtotbo relgasedy
aﬁé‘gl%grtﬁéﬁ I\Kgaterél{'l ga t 5 BIQ 0 ﬁ%&ﬁlécegayath%y cf: to ésgolfl’ea tlhle ne,
act)ifesixé ld%x@am(mlf wa@r-ﬁdlublfl)ma{eﬁﬁli Hib]udEEmt ae aglr)]talimlthel\to pelymeys
e A e er, a rel eas e e Al
st ol Poufyinflaledon IRLAR biopitudeh el BVailiy RERSR LS. and,
p@lmam@lﬁdes r)\pqan@ltm bga fiid alawwlegﬁmﬂrl]wefagesw’éqb 8, :saﬂine water, or
ecure ul ar e ce In. the (0] er unti |

‘?1 efical E@mS SPusethe a‘ﬁ’leflté‘? tojdisselve pioatheryiige &5leass 2 %mnﬁe

1rﬁ’151a19£tnﬁrof teWchlan®yick hsichResofiiish ki ? bé 9p;ﬂ‘1'e§ %ﬁll/ﬁ(e tghﬁrough

adhesi ve. Exanmpl es of water-soluble materials include,
2 ghannglr6d) prorver ¢ laraceered of the et sfer s such as

[mhchw m@mo hgl ana@bf%}mwkalsgmhmg 5ﬁpléatsmﬁﬁarhaaiau§hec»h%
aci ysaccharid Application of a

F{CFSat7Araé\F1 éBs érsF @Ba%i plsgne} 67 e@nngcts tl@sﬂcvlﬁlédevmb@lﬂer reglon 60
13591% NE88fhE 1A vablith Dur&H$6S sJuFtl% i %?hc)é_gﬁl ggt shown) that

| SSO ve or otherw se re ease, oW n
arsfreguiptedioabply fates/iodeld @teteleasezol agtiandeviegyn the halslpn 60e éF he

LA (A PEOR SRR NS LR
oecrgp atulhralevick beld pxthc oaﬂamdeslcmmmr 60.0 Thehetianrssh 6Vwshowm in )
67.59008 ts t he

Fi:d u% is dgpé%lecg té)7bE Pk Il;>ut 1%63#3 cgil’l%ﬁxcg)se ah% pressiire. end
ﬁh&ﬁﬁmﬁ&@ﬂﬂMbmaurce or to a source of air or I|qU|d

S hat are regul ated to Ly.f e t | d
1231, PR O B Sttt ampepRBeatiseci i . e
clhdr?ﬂafmlm@ﬁﬁeb@ﬂ td)ﬂéle h&leergﬁi; B&h ﬁ,@a@efd v arCkexgerial dd')\fehﬁ%l@g tape)

nel s istri et orce er an ocul ar
Thelhesha alav e (R PBREt AT B8R Of DE APRIGROThe
[ovh2nneln SperdaVie hgplitdtér mBPbd HaslRR %&irﬁéil)ph&td?%dﬁﬁﬁ Randle,

but is t plcally enclosed to alJl ow pressure to be
of $y§isa¥ @phgged yriondy fgissiaithe user in moving the blade or apphcator

across the cornea and in depositing the chosen implant at the desired site.

[00125] The applicator may be fabricated either in separate parts (e.g. the edge, the
holder, etc.) and assembled, or it may be fabricated as a single piece. For example, the
applicator may be injection molded or micro-stamped into shape. The size of the

applicator is chosen by the designer and depends in large part upon the intended use of
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[00123] FIG 8C shows the hol der 60 retaining an
ocular device 7 1 (a lens). The channel 67 connected
W 200bhesehol der has been seal ed with an ext er naPCT/US2006/016034
covering (e.g. tape) 73. The channel may be
i ncorporated within the inside of the applicator.
[00124] I n operation, the appl i cator may be attached
unt nd e, tem confi gured

the a pca?cfl)' ﬁeqtgr%t&gé?s ¥ uP%thta eyjce; tﬂ b %cgmﬁwéong pgtag applicator
a&ptp;blbajMSGECﬁ@ sOB st thdlge ﬁzlisﬂﬂﬁwﬁﬂ%és sithilehe @isel thickitbsd d¥8he

| t the d d t 0125] Th
R Br ot /A BT Larug. 61005610 PAOSEN Eeatien gt 4.0
n{iEto@.0 hhe(0sdy € 0.b05). thlr@%mpl@ttﬁe ngéeﬂthéﬁﬁxﬁﬂahpﬁay l?atrve p

be fabri cat ed as a single piece. For exanpl €,
t*ﬁ%ﬁ%@é‘w Peflhe injection nol ded or nicro- st anped

[00126] SHFPEDA FHads %'t@pewé\{/ of i€ d@s@ﬁtédctﬁés%toxj . CA'EQﬂﬁ Be DY

t he desi gner and ends I n rge part upon t
dispisesridatar diseectsr 13915 a Qéﬁnmnmd hieeqin ey 4 blgntrtesle oy sepprator —

c&d’lﬁné@? y bﬁ@e lSchy ye Wdt-ﬁr}leo]ﬂL g?&}f‘elﬁlgg 34 QIrrotl}]Jnc%ngg ?lLbs&ﬁt'iaq ofioR

% o] cal y sel écte
ofihgrblade bedy §2hdhishiaditiveof ﬂmfdeiohlberQ&btoc&ﬂ 1hclb®,sar’o,lunt edge

g BB LT ok 8 B O Bl
Sinee thesbiadp bedy &2He oﬁ@ngxebnatfed side-tagipd duwrhigolie wEparativasepasome
p&Jﬂbﬁ Bﬂﬁ o ? ﬁ%%e% Cri 'abedéngh gy ?g?%‘ @%reg,li%%ewﬁie%gigh%“% front

thdwsmu&sed | ater, dissector 80 - al so denom nat ed

in,as.a bl unt tor nprises a
R kb o e Bobigiaigs 83 inclides larasioneping
86 Ubist apatiing B6 BQotitionedad the beadb badles2bo dvar 82it pasbdsSub-

. ﬁxfrﬁf on of the d scri bed _ di ssector 80 includes a
MG Y EGIas 1B coReh e disgrefrs dngursy ryshsellerdevehaffaictiqn;

betayentiBe Bladld fidy 82 ndthe BpiftRlifith MhnHouf LhihdeHohayvH3ARE an
Si nce L?ﬁ@bl ade_ body 82 is often vibrated side-to-side

ORFEN meiehafrthe PR?ﬁmgt Where S pperies §6 o airpfar ey kavele
dl%eﬁah@ath!s aeuadE 5389 BB QR d §8g)il“i 1D ISP ahe

epi theliumfromthe corneagé{ﬂg In this variation
ORSnEHTELVifies Bt cxenevhisn agenallagyl 0937 of ¢hatdeds dientetor §8.
[0@[@'}' ggh@@rla{m{eoﬁﬂeeﬂb&%og}(; 8} ﬁlsﬂg§édt %‘ Eft%d ohbct g Rlade

so that as it passes su y~acr 05s
quﬁ@’ efiperad torattachdio asvéhrator oriascillater. eSuniy ptrtismmhy exludewel

ex‘i’énsfoﬁ@@ bk PR1RRS X\ﬁegﬂxlgg Bf“fog :fa%%eelg 8%? fsi a%llg% %rcaﬁlggrﬁents may

epi thel i um t han avin
begjsedhi Hag bladsdody 82mmaebe diertatiecly pemtapeptedihertie dehe

I rcul ar have a diameter that is as
ep‘i’tﬂ&%h?&ogg_égg@(& of® ({J%cuss’ad gﬁéwer 88 of the bl ade edge
[08129] ThEIG B hiproyides mvmebesbc@orhléﬂ&‘ vitw ¥ £ varishienwas thsHRlde
bo%gg g ]iSO/aof t he eaz di a %eralﬁ [OOéIZ The

P APYIER? B a‘BS‘H&E i gide 0t lodfys variatipwghe comea
si@A20Cconeave) ferbapa hpdfig & SHap€ EoHtbBieed of Sinithi BRL dh@peof the
1[ rator or oscillator. Such portion may include an
treated cornea.
[00130] FIG. 9B2 shows a cross-sectional side view of another variation of the
cornea side 92 where that cornea side 92 is substantially flat. Suitable curvature for the
cornea side 96 extends in value between the radius of the cornea to the infinite

theoretical radius formed by a straight line.
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extension 90 or neck and openings 9 1 for fasteners.

O her fastening arrangenents may be used. The bl ade
whody/1880nay be alternatively be integrated i NnPOI/UR®06/016034

deepithelialization assenbly, as di scussed bel ow.

[00129] FIG 9Bl provides a cross-sectional side view

of a variation with the bl ade body 82 having a cornea

side 92 and an epitheliumside 94. In this variation,

[O(Héll: ori&a9G shbevs  2rdss-sexdoedh frent vy bthsblade/bodg 82 sisdvdpethe

n ml.ar_to the shape of the treated
ta(ggggkf%ﬁfltg?)fmf—r%@pe@%% éshovvs a cross-sectional side
[mnem; ofFl@soroAe 0Ly shoivadnbher ikiafidieofaig digactsi &%lL&ZbMﬂhﬁgbl &
Sui t abl e

t hat or nea 92 i s _subst fl at

Hei s ER B oy OF st P i SR RA o0 Kl e 54 i ecton

1beteresas b gctioa @édﬂ@m?fegﬁdﬂ%nﬁﬂ%{r ReRinbtdnttd theloPérifd $6in the
ormed by a straight [ine.]00131]

eor cal_radi us
b}g@g%o@é?sxﬂg\;@ 9%-cross-sectional front view of the

[60138E brady1032sheRWkiag sdchisn O ur b%&@@h% sdeflén 100. The
central_ opening 00132} FI GS. QA- | show anot her

86.
blade pdgei 194 igrositiqred i dasytte plugt edgp %tn HOaBe- 98 having a
[édlgﬁ]f Seq&i At shafs 5@&@%@&110%6{}1&%1&@ sdphilor Ughéb?lﬁlgg]vg% the

| at area or section 100 serves as a fric
ﬂﬁb‘ife%@m’g)or egion simlar in function to the opening 86

0 | 9 .
S0 OGN St £ Y SRR
regiart §09rof @@ pitiihien bt adgervas dfsthqm)siea isidn 88l

Fl.G.,. 9A. 3 F
L, iher el A0 R i Bl o e il g
a8@ths keparategl aplthelfulnadre sdt@ble.oRorlifdanck, Gﬁ)elaﬁthelﬁinﬂﬁﬂé of thdBikale
ion.of the junction of

1 . | -
i de Y S g Py B f kTRl de 102 and
[@BYjat WIES.Ofl At-hH D:ﬂlbwéaaofhbld&&n%n dﬂﬁmlﬁﬁie 60kl BlunB St @mns

f t bt
blsE bRt bR iBTudiR 3 RS Sleal kb San ot R, hieepicted blade

vaiktioA B0 énclddes a blﬂﬁttcﬁdﬁé‘&or clifee1 2pbit thebdméBehdraity @ astsh®vn in
hysi cal, _structures desi gned

bl ad be fitted with
naBY PEHE PUE SEVINGHaNT StrTEase Intheamecifpakion, bl Brgprgapiudes o
fiddiioh hefucim@tdeinl 180 hefing NBurRbR L1080 ri@fe-IlcUitictiics $RFhRNded

bl ade having a feature including a physical
i have ey smpl a@r&@qﬁ gatehes with therpithel g f@tlbﬂldaﬂ lgpgitudinpilnalprm

tHRQpitRGHoeS @smﬁtbm@e g6t g%ﬁersﬂ&% déﬁ‘lgte% Bihdd §Fis SRIV not

general type as shown in nany he ot her draw ngs
topltre @pandnas Beeughrblads dodyp B aflth@lmh; @mtambu incfugion le€pne or more

ob AN ARRpdy Ih%'nfagé Ghhchif RAYSEDBuf18R LMk having a

[ on I ke structuares i ntended to
[00438 v éElg. lslﬁwlgbm@bcvwsamtthgdﬂadh 68. Whis Ivnetwhea eobd deetidnaivies

of fhe §éc't1gl? ﬁottL,(? quiléufjllﬁpallt Ll%vspl nrgdges 136 extending from the epithelium
side 138 of the blade body 140. In general, it may be seen from FIG. 11B, that the
blade body 140 is or may be flattened in the region of ridges 136.

[00139] FIG. 11C shows a region 142 circled in FIG. 11B. The FIG. 11C also shows

that the cornea side 144 of the blade is, in this depicted variation, somewhat concave.

[00140] FIG. 11D provides an end view, cross section of the magnified region 142
shown in FIG. 11C.

21



the epitheliumface 138 of the blade 60. In general,

the depicted blade 60 is shown not to have openings
wo bengisobl ade body 140 al t hough, certainly, iPCT/US10061016034

of one or nore openings anongst the ridge structures
136 woul d be permtted. [00138] FIG 1IB again shows
cutting blade 60. This viewis a cross sectional view
of the section noted in FIG 1l A It shows the ridges
[46381E x tHGd] Hyagainoshowheoragsi sideddit Lapithdligen sid8l38f andismooth
r@l %dle_,,ébody 140. In general, it may be seen fromFI G

PE, that the bl ade body 140 is or may be flattened in
[003d2] editerblaif edged gbthe ﬂl@ﬁrlbe[d(]xwﬂa YndRhether blads havasioss

a{aﬁ Jbgcp %’é‘iz %ﬁr &1' edbl d%s are dléed}sg%yo-rhe @elba[l g%lgmmg 10n9 fnay
altbmstndﬁmeaieedlb‘edias ‘apitlmha] digamotedpest antihvse. edpE0iAde

| G, 11 end..vi ew, .Crpss section, o he
chiripriteBaS bt S SRENe fh e e R R bR et
“BEairs ﬁ)hm!ﬂ\acﬂhé B@@s stedBncliddallyept ¢dpedle bMougingentd 3, coped, or

snooth ridges 136. [00142]. The bI ade e of the
ﬁfévg%%n?ﬂ&gam a0y &8s LAHEsY éX%kbh ithypspaes t?/g'g%gifi? Bifess) at an

2818 €4 1hb eshthe k@ tRe mﬁ@ Qs 264 @des. Al the @&ﬁéin&@h@wvé‘rome
epi thelial delamnation) may alternatively

Mgeiigedéaap&@e oBpinetiinggnd aasg@éefwz degppith elalﬁglarqﬁ@%

sBFteam w d@ﬁleﬁlﬁlﬁlh@% b £ 8adid RETIAM ep#aham tissuEHBRABG 80
upon i scussi on above, by the term"blunt” is

ﬂﬁ?é hlade tswai»se@ AT Ehegemenr Bhis sapataliomupulg eenstally skaiplase aifthe
15xHinh 10081 élme% tBF F«&R&é‘&ﬁhe e 1@%%@%}3}}{0@91%&% F§

1's passed axially (wmth respect to ade access
ingtangey seat dissue aty ehse derdissedtorga take e smodéstly differant neianteofipizéd

p9§sa%q§tfe§ow@te éﬁ%lﬁgﬁcgamgst&%wver the bl ade edge is

rat In assi ng through the
[quﬁh elThe mpetca‘jpefpnmmcbrsélp af ‘Ehtls igletihiait neririahielthaphysicas ue

t ed t nb
0P BRI E e LB phh{ e GBHbEHRL. L sve emoer as
[0@1dHD d&veved, Wy hawkfeurpl thateisiag at slecttopniishing|stepiotla bluuk edge

TR RMACRTRA TS AR T

hdiesisen sufficiealt @knp 18 cUvOEe Sbrinyal €isut e € e Buwrhdnt LVIEw Pratd]

PRSP SRt iererib. ey st FParoniadanyal

of HetalB £4ib1AY idn@ dolBioR DS &PdlediridaléurRit. TERBE b HoddBRbtse
of the bl unt blade descri bed above. [00144] However

“Thyera tlectrapiatine ¢ Helectigrplishing 9iten @@fh#cﬁ% nicpcaRjclly spogth and

R3¢ KHES. S %hxfrén@ 8kdsHies fnd Qﬁsﬁa@aepo%@&}%dgéigﬁ aﬂyat her

than just to polish it, that otherwise may well Hhave

elfé@w@ehmg proeass Piplosendially emopgier nofistothessrsiesbums, esesiaes, and

viref usdditHBR @nﬁedmg @ﬂeqlu&'i&q}t&@%laﬂh?&s@?ﬁ) ﬁgcﬂfée{ faat
S the electro

I's quite useful. Electropolishing ytic
bluntyblagds and provide a consistent edge that functionally will separate epithelium

tissue from the cornea without cutting corneal tissue. The temperatures used in
electropolishing blade blanks used for the described blunt blades are well known, and
are easily found in the public descriptions of the process. The temperature may be
slightly elevated from room temperature, e.g., 110° - 160° Fahrenheit. The voltage
applied to stainless steel metallic blade blanks might typically be in the range of 6-30

volts although the lower voltage end of the range is often used. Amperage may be
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of metal in a highly ionic solution using an
electrical current. It may be thought of as "reverse
web®@etitepl ati ng. " El ectropol i shing often produp€sUS2006/016034
m croscopically snmooth and reflective surface. The
current densities found at sharper points or edges in
any el ectropolishing process preferentially renove or
polish those sites, burrs, or edges, and when used
barivedh 3 el emps mbxesdud:rb ﬁuzbesf ablhdk Wadgrateat Weid aiddives, aiks

ed t roduce, t h nt bl s and provide a
‘ij i ‘gé’ﬁf’hc@uﬁ"élc ! tm% c?mpk??gﬁ y will separate
[onis]he |F[(Gl rmztAl howea Elosysettivn of am edea 160 bf]a;)typlc@lwt&tmlcsg steel

car ne IS The t.e s, u iR
b bbbt FOHeI R0 SIE B RIRES BERRFRhia hiringencg g of
slerM{étss ﬁktw@ for 3tEnY\Edrheak iue), TieNdrieusareas il 54/sHoeurit Fich

descri ptjons of ess. td
128 aysebinuae ImBGIBROL Qe AeBn U ERpTRaeg g SHrent density
158 !E%ﬁ&@ﬁ e hlgwgat,thelbléhe-blakﬁ@d@imaﬂ@ Rivier cifdvehemeo I Thage

applied to stainless steel netal]ic blade blan ght
sharpresadf egng) 50 ip prefrsentiathyyremeredsdusing it process EOrPcS?fgﬁ [Rfr

b&\ﬁm %é) 46236 BTG o1f2Bt MG efeBROGhdr DI bts Uneste sABBRITAIE
etween 5 and 30 anps per square foot of F glank
rd:}iChldg therfanctiopa iresilt spegidied heres Sorae gf the atfershpnes Wilk pydiggussed
t)@{(}osphonc acid, may be enployed [00145] FIG 12A
OWs a cross section of an edge 150 of a typica
[emashl e vati@slcutting desetitraarkl disoctortilafgeman belsed forjayariety
be. f p [ i
Tt prelienGin Pagspiba BB e bl 8 oy e 203 bl 5 pbice
fad ﬂoahsepahélmm; orlib hesloman dmrmgﬁh@roqezsxo%aegargmémltbel1um

di cat f ot t t
feh P oo bl S R R e BRI R R R e
&ém&wﬂgan@&@ tiepaoducstesepahtsduditeknl tlﬁ'shle nshmpness of

d f tiall
85 LSS PBol oA LR Ve T R oS
16D &fifatd & 18 ffthelainasige B@l@tﬁﬁheﬂhﬁe 180 eFELi1 8BIshavsfaoross
reachi ng the functlo resuj t 38e0|fted her
S

oGt HEF1 G Kb blags Fih b aoRelss SBG ST TR0 b i1 S

Bé%&‘ce‘PiHls bithdy 41 bel aﬂ%ﬁéll)&ﬂ Eas@&‘géw@y B&eEd &ie obln@d&ﬁﬁaeﬂ‘iﬁgs be
used for a variety of tasks as otherw se disc ed.

rltssd & ba henesditor ppaningrielsie enithelivgy ORRNIY RS CPRR} @ owing

;%rss%%é gfath% hHl'dcéiuhﬁ’g b §ep§ﬁ't151‘f' &t didpBr e Bifetr&ifovaPsH By period
urtng the process of separating the epitheliumfrom

infpetveom.nea. Cool ed fluid such as a saline solution, is

h{&E dﬂdo iy d}\ shdvsy s%{gzg'vgﬂatﬁ)g qd} ﬁ&\%@ e?pa\éba%@\klé}l i?Y) nQhis

uced separated epit tissue nme
§25€) hd FHowkl IGF B A4Bhvdwes the paspangwr@haralebmotlfi mfltw%l@l the

160 hayvi I.nfluid 162 situated on the
R asiie; 117 o Dyng bR creol69he bl ade 160. FIG 13B shows a

oDy SEIIS. 0PA of1 SDivkowh GaridBef ‘thilndebladetadees thptosve 166.

e ext rior roove 6 Q e t ey A HowsABlade
%Fg?/m%lffcé pef] RN 5abcss RS 1lnd OB5 8" B Hows dig
OgeRAvING 3n edge 182 wherein the edge has a slight convex profile 184 on the corneal
side. FIG. 15B shows a blunt blade 180 having a shape on the corneal side 186 that is
slightly concave in shape. FIG. 15C shows a blunt blade having a cornea- side bead or

ridge 188. FIG. 15D shows a blade 180 having substantially flat cornea side 190.
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pl aced to be beneath (or opening to) the epitheliumor

onto the cornea and all ow ng passage of the fluid
walesngedhe separati on of step or the bl ade r eP@EE2006/016034

at any period in between. [00148] FIG 14A shows a

simlar variation 168 having a passageway 170, in this

case, as shown in FIG 14B where the passageway or

channel 170 is positioned on the cornea side 172 of
[00160p! unthebhegtipnd 60the {18814 issbdt@hladeSthat ard Bd shpradiece

el st Rrmrmtstioming AekaB LT s bl PGBl Bty
eﬂ@lé‘se&hﬁ \gat the bﬂ@ﬁtﬁ“ tl(i:egﬁc\a;gl?t lise aépllhce dl@EtyﬂéBfﬁat\mhmoe lfcnmtzﬁenge

e has a sli
g P%er rofefiep palEsbOYtEcoes| %ﬁ*?%?gd 0%8“%&%? gﬁpgdﬁa{w
hene Jebﬁaﬁ—n@dﬂlgéibftﬁé sige 386r atthbagt dffSof3hd Ghdfyhetditieave in
FI'G C shows a bl unt bl ade havin ng a cor ea-

l@ﬁléil bedrFedhe trla%@dlfway ﬁﬁcd}atefs BSYRENREIGMEHAy &
nlilﬁ‘éh Acht RURS AR a%hzh m fahié, tROBIRS s%béi‘ﬁm%%@g&s@%%@]/e an

the vari ati ons of the cutter or dissector blades tha%i
&

“separatisg shape %@téabf@@s 2 pieeifieant pertipn ekthie leadingedes of Hied
WPHEELR, FlRlie sﬁov?ﬁ'é:l&l%%() mQ\%}{g& ﬁl’ad@édg@tzoi @asSdubsects an

partialTy enclose In that the edge he menber is
apgle a%rmw abovt 1847 p 81G.H4B Sba\nﬁanothebvamaaom@frfg@blwe orRr

‘{lﬁéhathé Pegdlﬂg lﬁge 298 Erl‘é!udg]e?seﬁﬁé A5 BYY tﬂaﬂ%@mse&s Q1 angfeoi'lﬁ%f

Ve separating e
24Dt 2@5° RI6. 36C bosst b body ltahmgaﬁﬁmfaimgteﬂ&e Zdﬂal@é subseets

015 | ad e
PR Hy-SH0S5 g R A SoRooS Y ALl Be b
bdddes Bdviing ﬁx;beabtmmhmapamﬁly cﬁrhuianbl ades' separ ati ng edges
av. rati a t hat s
5P et BRRGhA OR Do By 2 SRERl Sefrialy 2
/Eflfo%lﬂ@dg@ﬁ@ﬁggﬁksﬁteeﬂ.ﬁﬂ spliny\Seeds 43¢ &a‘lg sil@bleha bladgmaterials,
ade, edge t hat . su C an a 04.that .i s
PR HRIC THRET iR eh e BT Ees Lo BrT Bt b ariofes are
smta%i@f&@l@)sbmdé@@hm vafigtidne adihe deeelB®l K16 blade! udes a
aration surface that subsects an angle 210 of 210
BOEBh e, A mationH ks, deesee b e g iator Sladmay

e?f?p%y lﬁﬁﬂlﬁ&sm&m?&lﬂoﬂer@%o?éJMQ&kS TR IuBﬂ&SusZﬁQer?eﬁ tha? b6 of
t'he bl ade body. . Simlar concepts my g’qoegl i ed

spberaﬂ da@@gntﬁ@mn@r@h%p%mé@%ﬁ et ll?éhnaoaélatw‘%fﬁnval POy
thg%ﬁhro Fol? ltﬁé%ltf?éh@ﬂ&?alﬂﬁéﬁokﬁteﬁﬁ%ﬂofa@ﬂl% Yasliehy, &f

suita teri hough various stainl ess steel
rartibubiter hatgrialt neehags suspended ip adflyiid thal decrgasepnggdume or thickness

TN BT S T RS o oty pvme
matem&l ndaetifgowitic alseto foresa gipperymaleial duringes just prioh éo the
eiphtgeclr ge%gm]gllatu rﬁtst lt) %%l ﬂu{d%@%ﬁﬂt (ﬁéz,t'%@ﬁ Eh!lc%@ %h%ovs
deldntihatom. ufhmﬁia‘ﬂlmabr may, dméngothe procalusyibé amazletethevered with
tlhe Puli)rlcwusur%atrerr%l o n?aly be pXrtlka)lﬁy gc];vered with the lubricious material. In
particular, the portion of the delaminator blade that contacts the epithelium during the
epithelial delamination may at least partially comprise a lubricious material while the
cornea side is less lubricious by comparison.

[00154] FIGS. 17A-17D show a variation 240 of the delaminator cutting blade 10

shown in FIGS. 1-4 above. This variation is also useful in simultaneously placing
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several different fornms, variously permanent (i.e.,
lasting at a substantially constant thickness
wa boengisout t he epithelial del am nation step),PCT/US2006/016034
tenporary (i.e., a solid, gel, or particulate
mat eri al, perhaps suspended in a fluid that decreases
in volunme or thickness during the epithelial
del am nation step), reactive (i.e., a hydrogel or
implhveed joodey (mrbthi:r miﬁ;edsri implan®aThd figuresialdo shaw efe stiscofnpoimena

sl i r during or just prior to the
p%rfjsla{i)lﬁglﬁycgf“egz 214%1ati on step), and fluid | ubricant
[(IOIlSﬁ FEG f 17w sﬂoWﬁ]gﬁ adm&;}om 4 belithatd£d40ndna meczfabnedTé}@

mi natQ ur j t he, procedure, npl et e
245 BRI i in 1 el eppiaicheoet ﬁ%aﬁace of ﬁﬁﬂeﬂarﬁ@ator 20 or

cl@ﬂfytdfak;wnaﬁexv a{d%rfMyah Thd ﬂeliahhli}fatd? Q@(Nﬁ"lo%tcﬁihgﬁées a'dBmed
ortion of the delam nator bl ade that

arti %r
g g% t%ealwﬁ.pfqtﬁe%46u B ard bRitopndeiefithrdqmgd section 244

afeShéw fé@ﬁécﬁ%lmlég 1782 198! the Rlrin¥r SAIRE W36 tﬁ’b lens 242
| ubricious material while the cornea sidé is |ess

rqmayed ardotie lagpr wightba ssatibgplale@de saoved.CBie lerpR42 Fshewain a
lsﬁﬁhbﬁtn' tQﬁ‘w%a?Qn PfG the. 9ad ?é&hﬁga;ﬁl% 268/ 1stsh&h Bl ?oqi?loégn top

shown in FIGS. 1-4 above variation iI's
V@WelflEIGllﬂDsl mul t aneously pl aci ngi npl anted | enses (or

[@BE@O %@Jru‘?lﬁné){o the%’cln% Cfl(%tﬁ)y}ﬂ rf I%r A ang‘ g%%ﬁgk[(v&??%gid to

mponent- parts an ecarri ed ens
c#hyGhe kol thewpper isurfase 348 - Elmlpparsprfwed!és any hatame@ Gt

le%ﬁ%séljg%ma?ert‘fll elltljdgﬁsu ace?2%§ ﬁté t];]eg ens, Sﬁ? }zaﬁséetg%a[yg 2?%@1; Yapious,
sizesrand |p6.3'111d5r§8 anef shewphldoveihg comratrdceation bf egakm frdmethe lower
del a 240 d ti 244
sl DL werlre DaanTRobe BieBorie morBESge Eke
hela Memezcz,mnmposa{bﬁ vatiedeli@ZNAE BSRECH WitR biord dbfgll Hebow, 117e§
renpve

and efor r dra vvlthth | ens

URRTY S‘tr F‘l{? iy MG Hset S ﬂh@dqm w Sl tﬁ%ﬁqﬁ?@ leny 2
td RBSMBrt2adily a‘éﬂ)@Me uAder$H@ FiheupithdliuhOdurinls @W entrarfck Bortion of
17C. . The sealing plate 246 is shown in Isolation in

the dens\jnsgiiion ﬁrqﬁﬁ@e W#ﬁlmqn@mw upRet Yriacerd S iy tipdudgdned
BBl vtk dritodiln®253 éhat IERL e g@fdc@é do@lﬁcﬂu%’]tﬁgﬁlﬁ 20 4n@

carry the lens on the upper surface

thesg %@%@S'EQ@&W theeepithylivaiuring introdedion ohihe delamy m;tOé 2{1 (hand
dWREeTSHIHIRRR] £89 pREerhdh® of RO RnED. T%@%éﬁ@ﬁd@?%ﬁhg adaffnator

various sizes and ositions are shown | oW n
24may alpe b tresteddd be ibricipnst bwnwethame foongsuch mem@et tpBegof o

A RS S AR Bk SRy A, VPR,
sielar vagiation.As i s shown W|th nmore det all bel ow, the

de a nse n ridge
(URBAT , Fit55 3R, P2 B L sh SR SatiE fee 28 iR e P
functiossf initiallyupedetrasing dle@bnlﬁefmamemd tﬂmlseparatldg [hemgltlﬁeﬂllﬁm from

entran ortign of the S ins oce

R ABER ST oo ALerti s Shie RgP T ercescgon and
the adjacent ramp, are discussed below and elsewhere herein.
[00158] Again returning to FIG. 17A, the chamber 256 formed between the sealing
plate 246 and the underside 254 of domed section 240 may also be used to allow
passage of fluid such as saline or water (and medicaments, if desired) to push the lens

242 from the upper surface 248 as a portion of the release step.
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| ubricious covering or coating 253 on at |east the

surfaces contacting the lens 242 and those surfaces
weomwbaotedng t he epitheliumduring introducti onP@F/US1986/016034

del am nator 240- and during its w thdrawal after

pl acenent of the |l ens 242. The remai nder of the

del am nator 240 nay al so be treated to be | ubricious,

but we have found such treatnent to be of limted

[BUFEH bersbpivn in FIGS. 1 Bnalild (Geths lshansber AZS pay bd sparated into a

L5 RN AR oS bRl bl

thigeh 6 grivelag 2msfnehm1ebmemi possages (262; 26430 the drive leg 260
h I dut h

g e S e e e

séeeapd mbl iedepeajraschambeh € 6E02S8) by hevalt bDWSl-lSHOtpl‘C@dSDtlﬂQ d

th dj . , ' | |
RSBk Ik eSS L) SUSBUS r
St St e e e s
adio b G piesyel S10 Mot wackaeraah dEDoin st er
cxa@nple ABREGRRPASte sété oﬂ%@tﬂag s fRouRH Sk dJﬁféd's&fﬁi‘én 2686

fromthe upper surface 248 as a portion of the release
chpraber 268 assosesntie suhgirciepfiopesings @#ame qengsal qpgiaing 251. The

SRR ORAEber A8 e ABYhD SthSEBA' @Eﬁﬁ‘gd 1BGn theAURBLEecEn 244 shown in
i ndependent chanbers, if so desired, and accessed by

flgge &w@dﬂEpgh%a@é@ewm@u@hhmrmay\l@ igodegedtg perniitggparate
ac&@?@e%%e éa%ﬁ@ ! Zﬁﬂ)até ;ﬁsstag&vag/g hy@m'tﬁegdo%{%g

ace y e I ng,
ssrtmeéﬂ | YWe Mmfoghﬁhihb@ucm%amyacms 8 e@raﬁ:tameé dleslmbb

e

ca npenlipS2§hanthe exfge aﬁdbmdcbw/uw&é&cﬂppeamﬁh halpwathu leutsi smg;ht)a
ﬁ %‘ﬁ tsergon ?fqi}{? ngerlse?/ﬁgr at tgnﬂoov}% P F%el}ﬁrmﬁé’lr %a& g\eg or ent

Pgvarat wal |
o})é’lﬂng)ziﬁ/atdmanmfahmddnmdsec(t% @44 BB Passadervf taies oeeaaiml e

accessin rate.s assageways t hrough the

aBB‘?‘?\ESam?%sgst‘ %%a th%ﬁe gfm ‘%@gecﬁccesses t he outer

[00160] e FIG. UIBestiong a teibvewbftht demedsbiic 248 pERIGY 7A5 The inset

The. ot her, chanber accesses the other fou s 253
R

dge P Hdnhreaers L VPIOES Do YArOHS QRN PASSREAEYS
[0d¥s1pasgeay mmw@a%;ﬁhw‘@ﬁhé séleeddEns 280] The@nded smabmf&r

separate access ., the vacuumor the sali ne

use ith Sy eﬁ%@ﬁg@&é@&e%@w Wayn@s disshssedabeys By pay ! ew
RAR, E%@Fm’%?@é hatd %Bse?.%@%@ett@m%%&%%d arﬁop%mzﬁﬁdwgs The
desi r abl stributed vacuum at the edge of the |ens,

lensesinapelr ey Aiopkitie gshydsephiphie polpaers &y @Wﬁ?ém@ffturéb &lockes
rg&%n}a&p&g}ﬁleﬁ%@ﬁl&é mQ@HﬁQ c§ﬁF$§n@§] e lay@x%ﬁﬁxru%tst AdRd Be.

| 'éns st abi | duri’ng Insertion
[0911§é} t el bﬂ%lﬁ‘loﬁétﬂ@rtoﬁ i OAalsmhge platﬂ?éég h p assageway

96 163P€ 189 %5%0% 2 bBfforft %Iu%rf t}%fdoHéS sQRBE 4 S Gl thQReafitd
assage of water or sal

plate (246 in FIG. 17D) removed. The rabbet 267 for supporting the edge of the sealing

plate 246 may be seen. The various passageways or openings (251, 252, 255) through

the domed section 244 may also be seen.

[00164]) The various passageways configured to communicate holding vacuum and

release fluids to the various open passageways (251, 252, 255) may also be used to pass
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appears to assist in releasing the | ens when desired.
[00160] FIG 17B shows a top view of the doned section
wQ@2obeoieshl G 17A. The inset edge 253 may be SeRCT/USE06/016034

wel | as the various open passageways (251, 252, 255).
[00161] FIG 17C shows a top view of the selected | ens
242. The lenses suitable for use with this device are

not limted in any way. As discussed above, they my
cpalingduids tp ppsornee Of)‘iho%eWéWWelbéaSP%PUaﬂsé%%le%52a§5§)ﬁ@ geol
tﬁ@%ﬁ@el%fo%%a%h&ﬁﬂé&ﬁk&m ogy. The |enses may be of

I c or hydrophobic polynmers or of their

[mlﬁﬁh r éﬁGSbI??dckSEwhowmdﬂim aopidinafitesletsmindierddade 290, in
RS e AR Sy Sl RS IG5, A

mbkttﬂelemzt bp@@tBB} ddehe@ sedtiol 29Pows a bottom vi ew of the

[Q@%?]d %‘i&t wé aW{d%-Bléett“b %88 ea}:tlorﬁ%f B‘l@%%?im r?a Q?%b@ ’tll\:I c%med

renov e O r su
sedtioh 1282 Saesadxlmgg)lqné Hicearkiits allral)dah’dem@@n Tﬂ'eh&anﬂen MSbeneath

R N e e T
de¢RAvarp sl th @cmagiabigydes0theilgid Redwhen the desied dqﬂ@rﬁmt dieng

vac(gn1and rel ease fluids to the various open
A8 geways (251, 252, 255) nmay al so be used to

[PEIBFE 0 ArieNBayfth Witslh tHeQerR264 Ylithih&ddMedisbaRA 29@ﬂm1g31ehvery
open passageways (251, 252, 255) tqQ cool the

ipfnigie in e O@da%%howntnhm f ﬁ% YatpustecepsspiWupasheadaced
11;1-% whd&5ds BV ranAddARY s¥dioh 202.0TheQEcek6300 may be connected to a

del am nat or/ bl ade 290, in particular, a domed section
rasspeasviy 30¢ Sound incthe ar 308hegcatiothe sqahing pkmrioétf@rcmssegﬁr? i es

\iaaﬁlrﬂ fmhé‘l%esge% N§y,434ahe ﬂeﬁ?atggwﬁﬂ%nﬁi QB SRG) Be%ec?l%?a]pply

00166] FI G A shows a side-view cross-section o
uids st @mmtoosalmgcp relepgs tbmlnmﬂ%e@ﬂ(iﬁq 1842nd BQ@eal i ng

[ 61%§§t ﬁlﬁ e Basiu%@ %qga‘éiﬂigeéag %1%40*;“ R ghﬁamr% 298

ene done section a te
lmeﬂlmfgwtleld oft‘ 101t1|a&y panatrating theeapithelBun andrthmngsemtmg@rey and

egghq?ﬁlqltf‘; lt Mleg,%heelg vgm%ngglalye%gggé %@rt\éﬁ%{é V\S/%})%F gﬁ?lé Fc%%h
thdmosksesﬂalowmdvﬂﬁ ddjaventhramplaredsaeet ebewl282 duri ng

Lvery | icted i.n t tOﬁ]VIeM/ShOMM in FlG
[%®E?YV Bo %9§§8@§§%%“§%6p§ﬁvﬁ%e placed in the
[odiFe] sifde. BiIRsiofvstahep dewetldaral dection292. The recesses

y_.he nected to._a pass nd in the

AP B o HESTS h ol SRR R e e of e ot iagpator
208 6RMHN I FIGHB A, €6 pasieslar, Ft@aeE%m tRepise@ey e ESudritious
recesses may be used to %gg/ y fluids such as ter or

coatmed 8108 ﬂ?eeup@ars%rfﬁ%@ thefislaninater in the eggiong gkergibe 180 .
c{e%ﬁ@a%&r b dRontd34thd Eh?'hhgtﬁﬁn Aoy thb gelhRRAMDDro#dRe 310 of

he del am nator 290 t . . i .
[00172] Again, each of the various epithelial delaminators discussed herein may be

adapted or configured to secure an implant during the implantation and delamination
step and to release the implant using the teachings found herein.

[00173] The following figures show a variety of delaminator shapes and placement of
lubricious materials and, in some instances, the potential shapes of the formed epithelial
regions. In some instances, the delaminators may be configured to include an implant

for contemporaneous placement of that implant during the delamination step.
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has the function of initially penetrating the

epitheliumand then separating the epitheliumfromthe
w@ooeeme0t he Bowman' s | ayer. The appropri ate sP@pes2006/016034

the edge, the cross-section, and the adjacent ranp,

are discussed el sewhere. [00169] FIG 18C shows a top

view of lens 294. [00170] FIG 18D shows a top view of

domed section 292. [00171] FIG 18E shows a parti al

0834 - UPIG. dPAskevssrtop sivwalf atshatule shapbdddlahinaet 3901 mak or

K i A8A, .l n particular, FIG  18E shows
R AR 10 oy e oilE b sBR 55K ol ke e
sumtfizationsodf thdisvodel ani nat or in the regi ons where the
in Lolade contacts the epithel jum.during the
RBI ST, LRI o s aRR S Broiy S iluantee deliminaion 34 e o
sémsthmimﬂ{ élgﬁ' Hdtteini?,alfz .sﬁellte’ﬂaﬁﬂjt:aaélﬁﬂﬁ elé SttoRRE Fﬁ%{gﬂlj@ T/ non-
.adapt ed or_con ured to secure an inplan uring
?”ﬁt@%qﬁ%l'%ﬁdg‘? i”%‘n‘s étﬁg SR M HRPRYA IR VOt 0 rel ease
[0DE76] NPFIEN 1 90 Sha¥gs of Rt RACTSsBISetibR UNe fﬁﬁgrﬁinﬁto_r B hAThe

S;[he fo”a%g% figures show a variety o el am nat or

PPiRe SO P rtace, B4. chhs dep swfeesr 348lisadiasant then

MBS ERSstepl ST BRAIRMNI @b cSifldR&R. of the formed
@@I thelial regions. In sone iInstances, the

Vi nfCod 9D shayvsgepagtishetossreetipntaf therdslamdeatan340 amd, ant
_ . . of t . .
pATGapLBeANeARALR, HAGRTE i i LS AR oPYg 500
th¢ eclapinatar 3{0-+4hailivadigeap dke apshelivimdiring u840. The
. . ; LS
A A o 2 BSisk b S ik PP et 3 g e
ubsiteiRs}4 8 hpdng b Ecisirolagere3 Wi caiébothi sides of ths Sutseait 348) of

el g Wi.t h substantially flat bpttom

I0EroE G 28 Ui P AT s Pritiott g P aB seive
cfil ¢hahsrsobatantially dirakli.ngs wakghe ibd with tiR! RRINGIRES,sh@®n iInF16.
Launpded .t surf ace, 34 00176]. FIG .,19C shows a .
R RSk P SRR ol e e e pry b Snhain
colmbinati@piofigie two toslanersd ape 1@tinkRegd TR nsel BALRASAK halhie
top surface 346 i.s ad%%gent t he epitheliumduring the
assFéaﬁatB‘lg Sgaéﬂeé’ﬁlyrfaf}}eﬁ‘@ar @R £9fkl i um [00177] FIG 19D
[80180F FIDAZ(B Sows b QRIS-VRACIUAhy OF ddIRRIne@BTH REhAadRERdge

nd, specificall g t he bl ade substrate 348 with a
PhpTre PRsis pegpde besomeayhat domecshaiediimthe Speicorsabsiats 366 of the
ddrinaidraber 340 that is adjacent the epitheliumduring

se. [00178] FIG 19E shows a partial cross-section of
[(PHS1He | FAGH 204t Spwsa grogs-sestiemons visteof salominator 868! the dome-

shabél BéhshatbBegi ous | ayers 350 on both sides of the
substrate 348. [00179] FIG 20A shows a top view of an

[¥HB2helHIGH 20Rshayrs A aetiel BES-skciien nfddamiagtbt 368 aaddspedifidally,
t%eé?lid%%ﬁ%s?{%frebg .L%&%h%ﬁ(ﬁ#@layeﬁ6é’@?hc}wr}lesitﬁe%csx? or\ll\éhg Igidg gre region
of the delaminator 360 adjacent the epithelium during use.

[00183]  FIG. 20E shows a partial cross-section of delaminator 360 having a
lubricious layer 368 on both sides of delaminator substrate 366.

[00184]  FIG. 21A shows a top view of a delaminator 380 having a leading portion
382 in the nature of a prow. This delaminator may be used to produce the substantially
hinged epithelial flat, not the epithelial pocket discussed elsewhere herein. Delaminator

380 may be oscillated from side-to-side or axially front-to-back during use but is
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19A, this variation nmay be oscillated from
side-to-side or axially front-to-back or in
w@ovbitn@di ons of the two novenments. The | eadi NRCEUS®06/016034
362 need be configured having a separating shape only
in the marked region 364. [00180] FIG 20B shows a
si de-vi ew cutaway of delam nators 360 with | eadi ng
edge 364. The shape is seen to be sonewhat done-shaped
typicdllp @sddantiy with & frbstto-dbhek G6illatidn. tHH@. L8 shnwsnaside vieGEf the

018 G, 2 sho cross-section front vi f
d%g %%ég@“‘éégcgwa ggle ﬁg&omsshaped Isubst rate \é%gw °
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tEdHe htglboﬂtﬁfﬁgféré pRiiclitinelueie BidBRmAIatiGoead] acent the
el ium duri ng use.
9&861 a|FI@r%%%S@&gta.dsthmaé?@%ﬁtﬁaﬁwﬂ%égﬂﬁ afgbripious

dobtpi 386 @H 811 ka¥REs Rfchil (ROt dilidesse0f del ani nat or
substrate 366. [00184] FIG 21A shows a top view of a
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par I al e- Vi ew,
epithdimnsecti on of del am nator 380 havi ng a bl ade

r 4 .and | ayer of brici eldoal
B! oA R tnCobls gt i o e R o snoiife
libﬂiﬂahﬁblhelmxhnﬂ:thmgcoha%d@ummnatl on step [00186] FIG

0 am nat or 38 t.h a ate 384 d a
88T ¢ % TS Sioig SRl ottt U B R pecierg e
@Mﬁﬁ]ri ng use. [00187] FIG 22A shows a top view of a

el am nat or 390 t hat jf somewhat spat ul s.haptfeg1I gult .

(IR0 8o domsirapeiah sEgN Y 995 BrIGTELAPG BT B e eingtor
9 Wilthl d dJAR ®28Ad h8 cBlcBve 2giBn 304 601ME YN KilaPegb. por ti on
394 on its bottom side 39 The epithelial delam tor

[86HM ] 398G, 220 shows apartish@psseetioge vivyeohfislanrinaion o8 g
éﬁﬁﬁifa'tWS%Qd b QubsiERA BY& 4bH6n BRIdbINE shapdy teRm tTAE dome-shaped

Bowman's |ayer wthout cutting the cornea or_ | eaving
regibs pﬁ&qlananatetpi%wentm the jusdaysidenf thawpitheliredrie theor neal

IR e ‘2 Tront cross. secti onal view of
[0819 nEiCo22BI0OWs h(pmtlng cross-sectional, side-view of delaminator 390 and,
in this instance, shows a lubricious layer 400 on both sides of blade substrate 398.
[00193] FIG. 23A shows a simple wire whip delaminator element 401 that is
oscillated back and forth as shown in FIG. 23B to form a region of separated
epithelium.

[00194] FIG. 23C shows one shape of a separated epithelial region 402 that may be
produced by varying the “whip point” position 404 as the wire is moved axially beneath

the epithelium 406.

29



both the done 392 and the concave regi on 394. [00189]

FIG 22C shows a side-view of delam nator 390 and the
w@e@sansel of the done 392. [00190] FI G 22D shpwtUs2006/016034

partial, side-view, cross-sectional view of the

del am nator 390 with a done 392 and the concave region

394 on the bottom side 396. [00191] FIG 22E shows a

artial_cross-sectional view of del am nator 390 bl ade

(994951 r ile. ZdBshaivg the subieteoyien A08|ang e patipl lghriqious coating 410
USRS A i€ Ut a5 h Qe HRRHRN ARG 46D 51&1'}%1%% regions that

del am nat or 390 contacts t he unhder si de of
cepliaetied ¢ompadnd thagpitebiudel ami nation step. [00192] FIG

h Dbk Al - sect ianal oSG\
G 15, PSR o BAARRT SR LA o
and bheilabrisisis kaneeing 400comerinpoubstaitiddsalbbf the aubbetrate st r at e

[ 9 F ho a. sinpl i e wWhi
0711 307l R e 9SSR s 11 G Bl gos and
aflobridiovasodingwno covefthgihe 23Rk of the subsaate @die @08 diat contact the
Sep ated epithelium [00194] FIG 23C shows one shape

i

glepar ated epithelial region 402 that may be
[p(lvql@dp cauGbgsa/ &fowg ag epiﬂﬁ}ie'il\&gl'aﬂxir&wr At }1 hprsyl 4 sﬁbjﬂaréﬂﬂy atal
the wire.is npved, axi a eneath the .epi.t heli.um
CHE STH613 ejeaglz &S S%ﬁs—%% ensiom of 'E}Wﬂlafl this, Y atioouldh o
typieal e shitdtantiMBr nfal1846.¢. C R84 thing10% 8 tRMidnhGer D€ telePitfelih
wire acting as the delam nating el enent 401 and those
of i or tvhuh 1 sampigiet! epifislipldpgiehisdgdrethe epi t hel i um

[b&%? _G]FIE! @B_ 4dkvs 8 MaMRd Fifiot §hcidh 283 fo @he\@p{ﬂ%_li@i &iBNhator
401 with a wire substrate 408 and the | ubricious

desedi#Hg 410 covering substantially all of the
[ﬁﬁ%ﬁf r | 16. fl{tssho%}% 9 %ﬁzjrt]o-glh ovethient AV B %%iqlgliﬁrﬁeﬁﬁﬁﬁa@&

wre elenents 4 W t substrate 408 an
clament ¢ilous coating 410 covering the regions of the

; . : . Ui .
BT, 0 S8 b Gt by ST lpacing |,
nicavtien 1 lawhberd s sidertd-sifld rptatioed] notios s-combined with amadal. mofive to
[ de-1o~side. di mension.of the qval. i his vari.atj

st fol A ERRL HePhnbrEr i s e dag G 4o
bieheath the ®pidkliurh h€hid canfiztiatiommay beuepitd preduca mpodket Wigh ey e
lfor which is separated epithelial region is desired.
fféﬁ‘i%‘jngpl G 24B shows a limted rotation notion 412
[6a202] heFlep24istbiva bpithelidl poclat Bdvirgl rmendhed edgt.42( @aPD&all

oglﬁt?cli{lg]%ﬁpxagcg \é\(ﬁ%{?ﬁdﬁé}gg {iélgrﬁlsnlat%? 4 ﬁo%gergf‘lﬁhe %%iﬁlefil?l{‘l agg goth
rotating it about a pivot point near the mouth 422 and withdrawing the delaminator 411
at the extreme angles of motion to form the region shown there. This combination of
rotatory and axial movement of the delaminator 411 is useful in producing a pocket
having a small opening and a large and closed region beneath the epithelium.

[00203] FIG. 24F depicts a cross-section of delaminating element 411 with the blade
substrate 430 and a coating of lubricious material 432 on the face of the delaminating
element that is in contact with the epithelium during the delaminating step.

[00204] FIG. 24G shows a cross-section of the delaminating element 411 with a
substrate 430 and a lubricious coating 432 covering all of the surfaces of the '

delaminating element 411 that contact the eye.
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el ement 411. [00201] FIG 24D shows a conbi nation

notion for the epithelial delam nating nenber 411
woh@se1@0si de-t o-side rotational notion i s compCTEs2006/016034

with an axial notion to produce a lifted epithelial

regi on having a connected edge 416 and an opening 418

to beneath the epithelium This configuration may be

used to produce a pocket with a |large opening. [00202]

[60205] 241&1esihlam1a&mcuﬂtfe ldevite cihscrlbeﬂ wlﬂh\re':spg:t aFIaSt 2840241 is

b trod
e e o TR Ee £5ReHEE Fo i olydtafhe "
epmmemal de@mlhat&b@teg ?owev@Eth@mzﬁspa@a{yhstxh@l?mupxbvﬁl&%l and
am nat or e extr angl es
B helal B Wi G WAL goenes s LGS g tht hay e

foldedfon aitioctioh irft@thaipeeket zﬂﬂq‘oﬁ)ﬂp@dntsrfﬁéf @fE&Bltme@fm tififand
del aminator 4 11 is _useful in producing ocket

iRERAIPp! QrdPACTBISR NS A Ak i gechuses, Bledelder leeron
rERBAAAetidIEmEP b ﬁ‘ﬁis%)&f&l oh Q@gf@éﬂnt K sm éhipotlEn! 'tlf%& &aﬁor may

Cross-section of am nating elenent 4 11 wit

“BF%H@“?HW@WF%W@YﬂﬁﬁﬂRﬁ@lﬁbﬁﬁﬁWﬂhﬂmbkaﬂbr|C|ous
[00208] | B fich3dhe QahRGtof %ch@ecpt]:) 1ﬁs@& aﬂ 8+Lﬂﬁpdg td Bieth Emsnt

that"is in contact wth I um ur|n

sgl@[ta@ﬁplhamaﬁigshgqt epthe Fp)g@bm]q tlmt@ tozays tkgdw@ompf the epithelium
g§s§es§§ ?ﬂe' r181f é&m el aalnak E&&n?&u% n?lﬁ%lﬁver Jtﬂ'e X@lztimmg:or

u strape a lubricious coa
nagylbepedtih éess @lpgaatwsysoﬂ?ot inetate) mnﬂciamlna@r mhehemed tb rildve

02051 The d i nat oy /.cut t
S LA B
cbmjugctiph y&sﬁh@dlAS‘EM protddate, ths epideetlith ynayda pénaddlee irf the form of a

) the itheli.al. del am natio
S i R0 ¢ AESy it Bt Py fediir g aegany Somel
lpeaemddelipg épdoiipidtédal pockets with relatively small
ings and. for use with inplants that nmay be faol ded
(PBS7} IR seiticinmihees sy O desyabie &4 2lshappPiieat tfleAIeRor hat
sarfe oOthaRGe folenBdnteé!thd AbchdhidaPephibitliad Hel%mﬁt‘i‘&l dr € &pANdodling
or. formse qQr the lLike. |I.n such uses, the folded | ens or

fluids &9 the devies anditeyfhe epighpliva to prbrassdhe wabiliey of theiepitheligmafier

t}&y&hemlepm@@@e&edmat may or may not be
ont enpor aneously introduced into the epithelial

l?ﬁ%&ﬁlet Thisglysqyigpd biuptedisseqiordlagie Imayibg aseskin p deiesdtving only a
hhMBE kitat BRo Q&Ulvﬁﬁod{* %vy Iﬁé‘chgﬁ@zﬂ @id?atﬁm%v Gﬁ@%h addaxmwlect

sheet of thé epithellium that is to sa
blgrle poressahyt qomspi Whre often, ?ﬁéﬂb@‘é@ 1rtEiGSh2a5AamdeQrSBothe Slugeblade

d%a%tcg 48§ KUsH in'c ﬁ&@i%{m Q8 lé%lbrﬂglv\%\égﬁat 151 lﬁg %ﬁ{l:l%%@e tﬂ%éb%de

e used 1N Idss e egant ways.  For e
4d@a%mmmaﬁéwanay86§lused to nove or to renove selected

258 Ol TR £ 408 1 MO L i 0
dgpirtaleling m&mﬁyo@mem@tﬁﬁ\(ﬁ ¢hei brhurtt bhdé 430mithér 1y manual movement
of the blunt blade 454, as by pushing with a thumb or, handle 452 may employ and
electrical or motor driven driver to move the blade, with vibration 454, axially across
the cornea. This axial movement 456 may, for instance, take place with the use of
alignment rails 458 to provide ease of passage across the cornea.

[00210] The schematic procedure for providing an epithelial tissue member using a

blunt blade such as is described here is shown in FIGS. 26A — 26D. FIG. 26A shows an
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soft flap allow ng for ease of epithelial replacenent

or re-positioning once any corneal |aser renodeling is
weewphetsed. [ 00207] In sone instances it may bRCT/US2006/016034

desirable to also apply heat to the anterior surface

of the eye to enhance the mechanical epithelial

del am nation or to apply cooling fluids to the device

and to the epitheliumto enhance the viability o

t he
expehavingrn cefriea A62. e blwhllpdesiod having bt sige &%&m@“aﬁon 466
ah@g§9ﬁ$0@ygésﬁ§ %agggsgkq@6 di ssector bl ade may be

used I1n a ving ‘only a handle, that is to say,
(09214 b utFl@nyohhelowa thecairy of Uﬂ@t 464rstidlroseiHlatingrd66 fayrpenetrating

B B B AR 8 D1 Unt bl ade ai seoctor

[a6012] s RISe26C shoms njoveroeritofithaibtade A64/has stappad boBraxidilsitand,s

dt i,b t 5 ict
pRits pBtse Rt P e At AR LB g AL B an
dpElr_ualgi ddiﬁ ilarthis mstﬁnagl, dspfimfl:]abﬁssde mtfbmber Ag Odly ihg\llﬁgetaér:]rbﬁ‘w'm ofa
0 e e .
BihReaothiy he fisonted kb e R Sa e s Sheabrs hat
réfainlSome pbHizh oOthe epictietihleisdtlo naitier £T0tayhed Belthe lc@ﬁéaf ilaabme

or nmotaor drjven.driver, t e. the bl ad
ihitgess thyerikedia t&iﬁledvmbeag?@o@éy bV afteshEa re%*ﬂli'ssth%’&reaﬁ“"h

tHR\RFBI aflS® tmamha‘h@ﬁl tb RSrinAiA G, shiRkE, di. acfaghbrddiotatterway
use of alignnment rajls 458 to ?TOVIde ease of passage

fram e%%th%%%@mva &am thopoingy ofrthe reRt Rl e e pr ocedur e for

[36231\3” di Iﬂgm§1 BasBHIGNEED @owk 'a§§rh’@vam§fe 445 58 ege hb0'Rhving
such” as is described here is shown in FIGS. 26A

an %@ham@e m@nbeg H%Q\snda%vém%@&wta\aﬂwg epiryclanprshy epityolial A
ﬁ% 4596 A SorftEftirfla R P AnSfEe § Ca EA§EK%§&%&dr?Bﬂh8ﬂaﬁer

nd axi al novenent 468 ap oa ‘hes eye 460
tFriatBent piRceshicer plisasmenitafypn ©¢ul¢rl lenge Imegh instapge, the epithelial

S35 R 80, BYRSOTHLAH A RGNS ol o
thotreatmart lz{sfsr mﬂle:eclb b:laid@lamem ratuse. SRepiaserderty of the amtballzitlylssue
Cl

rgenq‘?ei% gﬁ(l)vga Scite OF & mech 1ca]y01§ %gleeye @réatﬁlleﬁt or 'o{lll%ll tge% . t Plf,]

T3°€sus avi'ng an openin
ﬁ@mﬂmHmsm@qqﬂnwmmlthel|aI tissue nenber 470 is in the

(R 2 sty dis oo Rloly i e Tenied o0t Sl By
&ﬂﬁ@@rafy‘? Ié)‘rx?bd’mﬁr?ﬁﬁcoﬁﬁ’(gts Ifm’tfhﬁgfo lmlrpﬁ)evg metfhelidnainpfdr\]/&ﬁem .
P ]étEﬁSt"ﬁ& SR botin S e&?ﬁmﬁawﬁ?/@e sIFROAAER:

[rom NSThd dkcrivee nﬁé&hmﬁl"@(thélﬁﬁ&eléﬂubéto@ htag\aisb be con51dered to
eliumto formin the shape of afla

R Ry B BT3B RO SHS0 & S ¥ e PpIORTifg or
ﬂﬁceﬁﬁﬁt Hebvadreh tl@epﬁﬁ@m@ﬁinﬁ% col 2R dlstrbRaBitYuct astisediekein,

shows a renoval of bl ade 464 from eye 460 | eavi ng
the term “non-cutting” means that the blunt dissector does not have the ability to inCise
into the stroma of the cornea when used with normal force. I believe that my blunt
dissectors separate the epithelium from the stromal layers of the cornea in the basal
membrane zone at the natural point of weakest attachment, i.e., the lamina lucida. The
so-separated epithelium does not contain substantial amounts of corneal stromal tissue,
or for purposes of this invention, does not contain any more than an insubstantial

amount of the stromal tissue when the procedure is practiced on “normal” eyes (those
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an epithelial tissue nenber 470 and an opening 468 to
allow entry beneath epithelial nenber 470 for sone

wo eoobhemwsot reat nent of the eye, e.g., a LASEK ppODEM00€016034
ot her laser treatnment procedure, or placenent of an
ocular lens. In each instance, the epithelial tissue
menber may remain on the ocul ar surface above the
results of any treatnent, be the treatnent |aser

Ha0g 9@ Qrtﬁicﬁ cmalt@ﬁ‘l rri%ﬁgotgﬂﬁsgég{/ TRERb %@ﬁ?&‘i‘éﬁt qp%elﬁll‘}ledoes not

epithelial tissue e the
aeemrnliegsn Brred ar Ginsdll aey@y be Gamdirthe stronmad lissues.

e 0 214,
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RS T I e ot R BURATEC
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scrlbed ch ca i thelial. del.am nato s al so
ge mEoh §?ﬁeﬂ§%“€3m hﬁﬁ@ﬁ?eﬁﬂ§ incopunctigp w tors
mmeum,ahe epithtlivdgmay bé epaatet ethe e cﬂ‘@@b@ Bkp atoewﬁg%r ease
(g enent between the epitheliuymand the coll agenous

et O ERositianing apqg amé Frngpl la@ﬁéem@qeﬁﬂg ﬁ@ﬁmélﬁfaﬂ1 Aas

digseuns nidyede usétiro Bdriidn ePitBsiBESRketdo€s not have the
@@gh ty to JnC|se into the stroma of the cornea when

wi 1S CRigchal defegripading methors keyein dergtibadymay| alsetbe used in
cohjss@oh Nith c%ﬁx@ﬁrré%ﬁplf@ﬁro@&lhfeg 81 }I.Dljdg@dtllreg Faf AGo019d ﬁlgggr:ﬁen‘hof

| ayers of the cornea in the nbr ane zone at
ofaleleny depispien the surtakefshe exet §pmﬁq@tly, the disclosedh probeduiaraay

bk Wddda preﬂﬂ‘é aft ?r%lﬁﬁﬂaﬁ rp@%l{%gmeaoﬂ h@ﬁénthdaﬁ &%El hﬁ‘nggt gl n

substantial a corne stronma |ssue or fo
spitabieoasslar shs may then hyplacedon thecb@emahsnttfawmﬂahempahghahﬂape
S I I
URSRA Flbr MRURE SR Shh s BB lend 0848 ) REThea LRI resen
iffvehidaneh deacnlzﬁdnm Ughy. Patf Not @5@1{,236twdmmp herym@ﬁcot‘pmrated by
%%%ﬁ%ﬁﬁhs so separ ated epithelium does not contain
ype 1lor Type Il1 as nmay be found in the
[Qﬁ2ﬂ&]ma ISirhilarb e sorngdd ERHApIngAlrdda g Imaky Ive pprifased uicethé esreeal
¥:P ¥sed to dissect a substantially intact sheet of
pzﬁ? helium i.e., the portion of the epithelium
[mnap] pahs esudhide aﬁteplgmbmgic@rop%mé@ fRimyt ilRenBbs 26 %m bs éeftain

Vi ce _ma used to make ot her
o fiF bRt BE R POE i onsg v RS epating devic
havesef daxtritedy THR mbned of QescABRY the BilenS & $6418 Hot? %d&év@ln %e
%% QWE ﬂPrane | ndeed, when this device is used
takgh P RIS Fheyirqns of the AER(ion 1B eBYNRAS . t he eplthellun1nay
be separated in the formof a soft flap allow ng for
ease of replacenent or re-positioning once any cornea
| aser renodeling is conpleted. This dissector nay be
used to forman epithelial pocket. [00217] The
epi thelial delam nating nmethods herein described may
al so be used in conjunction with corneal reshaping
procedures or procedures that involve placenent of
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ocul ar I ens devices on the surface of the eye.
Specifically, the disclosed procedure may be used to
w@e@pataonn epithelial pocket or a flap, oftenP@i/Ub2086/016034
attached hinge. A suitable ocular |ens may then be
pl aced on the stromal surface and the epithelial flap
repl aced over the I ens. One such suitable ocular |ens
device to be used with the present invention is
WESLAeAS OURISVERAIONNO. 6, 544, 286 which is herein
I ncorporated by reference inits entirety. [00218]
Simlarly, a corneal reshaping procedure may be
performed and the corneal flap replaced. [00219] The
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6. The dissector blade of claim 1 wherein the lubricious covering comprises one or

i ]

more members selected from the group consisting of hydrophilic polymers made from
monomers including ethylene oxide and its higher homologs; 2-vinyl pyridine; N-
vinylpyrrolidone; polyethylene glycol acrylates, mono-alkoxy polyethylene glycol

mono(meth)acrylates, acrylic acid and its salts; acrylamide and acrylonitrile;
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5. The dissector blade of claim1l wherein the
| ubricious covering conprises one or nore nenbers
wa@edoeaiaol from t he group consi sting of PCT/US2006/016034
pol yt etraf | uor oet hyl ene (PTFE or TFE),
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nﬂinﬁﬁl@fs}lhdlﬁuligﬁ\byhmms% peting adllykn@anmoalglbicadd afd cgdsai m
\Qgﬁar ei,n the lubricious covering conprises one or
I‘H‘B‘? R¥bers sel ected from the group consi sting of

10y dr gRB Hisde6toP BlaYd BT cHain 8 GehefdiOti Nabfioives Soveihe cmilpmlges one or
met hyl cel l.ul ose et hyl cell yl osef car box %{h% é de. sili
recaF ITIbETs SIEGashlensk FipiereuBIcp R U8 OF difinogd ciop gtiide, siticon

c%ﬁ{ea&lﬁmo&l lllg—é'h%rlﬁi)h%@EG; ahd Ripadgepatitedloapyroltivbabai filnishe
[ub r| Ci ous coverin r| sesS one or nore rre%’q%%@by

1§e| edbeblade efplaind Ig) o the Sht edee SHMBTseh § #2Bp
HS@ifsﬁngagl%rﬁ ERQECERBRIBBESiASEIratd Agusuch as anyl ose,

l'opectin, alginic acid, and crosslinked
1ﬁe paflihe blai@Of Ckh@ Icfughes cpWPrigMEAIEbEIor 8% m 1 wher ei n

ighe BLiafl S AVERNA oS BIRE] SEms RIS AbveRRAIHTRIDET S

Sel e romthe group c sting di anond, carbon
i t r The pladé bf dam Iciarthirgenfigyiedito nﬂam pm@c%eaﬂrn@lﬂnt(dmng the

vapor - eposited or pyrolytic carbon filnms. 11. The
t[i‘ﬁn%v SRR geal m 1 wherein the blunt edge conprises a

shapdht btade df dgimell ﬁtrhe;r@pmbnshg oglaat piawvgysedge capabl e
lf%L r f %f,ol n%q%o ]ses%(laor I ekc):Pré %J%ed Cf%—:?c\)e/rén?alnae%ghe%%%ﬂs%i HEJ;]rbeé fat
lédsﬁpemléllyf ditatHed to £ uial By auiting the epithwlams andsopaatingtthe
eplthehum from an eye having epithelium attached to a cornea, but configured not to cut
the cornea, during oscillatory, transverse passage of the blade across the eye to form the
epithelial tissue member, the blade comprising: a blade body with at least one non-
corneal-cutting, epithelial tissue-separating blunt edge, and an opening through the
blade body.
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14. The bl ade of claim1 further configured to retain
an ocular inplant during the transverse passage. 15.
wab@ehlade of claim 1l further conprising cool aPCT/US2006/016034

pat hways. 16. A low friction dissector bl ade

configured to forman epithelial tissue nenber at

| east partially attached to a cornea, by cutting the

epi thelium and separating the epitheliumfroman eye

1navi M eipde dfelain 16 aht@htreblhde B 0bHfkes Pedrmeanid guned
t..to cut the cornea, during oscillatory, transverse

eﬁﬁ?&ﬁBéISf the bl ade across the eye to formthe

18pi t ed blade dfickiSH @7 WRBMRRYI the bIDK: JabACH FRETY shahd ¥Wimed by
gla egaf with at | east one noncorneal- cutting,

SERL 2 theensdge eapable af suiénanomsel tisege, and an
1 9 peNTRIbldY FUIAm! TG uheR demARME alifbricl IR BitHE %pﬁfed% &l lgﬂst

6 wherein the blade body conprises a cornea side and
a@ﬂ“@ﬂPfﬁ@b@dﬁb@bﬁ@“mﬂwnlﬂﬁ% bl ade of claim 17 wherein

2bhe J@ﬁ@ﬂﬁde@ﬂgﬁalﬁﬂ'@%ﬂt&? %orﬁp o]fagl]r ﬂemlo fa9 cutting

electrop0|S|n sar ge capa
2tor nAdglisseqterdipsle cqr!-flgufﬁdéo Eﬂrmdle eplfchebhlalsmelﬂemm atﬂmst

OSOTR AR 4L S U EREELIR, PR o Lt

fiomeageeyo havingaipithdlBinf aitatliverto ¢ oorped, butrvgnﬁglméchrm topat theay's .

cgmé’i) ﬁéu?éacf%z?ﬁ%t% tr%s@%ge e;?a(s) ot L g’égglaé a?,ctr?sg rﬂefy%{ot fgmj.' glg

epxdlehalcxssueemmlia;g tielldderegmphiging: piblade bodynwvisingt 1ceume abh-n g

tom avin i.theliu aItac
e}y Sl SRl 4B Py P oS ko SR RO RSt 3 Shepe
fatmed by elestedpblishingrayshatpledfssapii€oMaaia@emed] thkéig. bl ade
across the eye to formthe epithelial tissue nenber,
the bl ade conprising: a blade body with at |east one
noncorneal - cutting, epithelial tissue-separating
bl unt edge, the blunt edge having a shape fornmed by
el ectropolishing a sharp edge capable of cutting
corneal tissue.
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