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nmet hods of using applicators for introducing an ocul ar

devi ce beneath a corneal epithelium The described
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Light rays making up seen images pass through the cornea, the anterior chamber, the
crystalline lens, and the vitreous humor before being focused on the retina to form an
image. Itis the magnifying power of this curved, air-corneal interface that provided the
field of refractive surgery with the opportunity to surgically correct visual deficiencies.
[0003] Early refractive surgical procedures corrected nearsightedness by flattening
the curvature of the cornea. The first largely successful procedure was called radial
keratotomy (RK). RK was widely used during the 1970°s and early 1980°s where radially
oriented incisions were made in the periphery of the cornea. These incisions reformed the

peripheral cornea by causing it to bow outwards, consequently flattening the central optical



peri pheral cornea by causing it to bow outwards,

consequently flattening the central optical zone of the
w@o0ee2031dThi s was fairly easy and thus, popul aPCT/D81005/032158

rarely did nore than | esser one's dependency on

gl asses or contract |enses. [0004] A largely flawed

and failed procedure call ed epi keratophaki a was

devel oped in the era of RK It is now essentially an

academ c anomal y. Epi kerat ophaki a provi ded a new

czune af theeotnea. t Tids wast Birlycasywaud dinus, pipuleh dutit raseln digymore than

graftin nto.the cqr hi er of preserved

C%Fsr?gngf geé’gﬁ%e.ncyl%g %érggsg%r;% géﬁ cglglrl%éal tissue is

f [00e4)e- Alldrgely Anwledandifaitpdipheceiure caled epikethitophaka wasydemgloped in

t he cor is also graound to, a.specifi urvatur.e. T

06 s R 1R Pl bR Rl Soft ki prokia a
ahdl llnﬁf{fatllgﬁé @ the Q{J.tféf @ﬁveﬁt&ﬁ of){_haﬁarl_eai it ?aﬂtihg \?\ﬁﬁ I‘dﬂﬁﬁ)ﬁﬁﬁheﬂﬁn layer
conpl etely renoving. the epitheliumfro ere .t .

ot RSP pOTaal Bqog -t pavseped pammeal fisun BrfteRt dfod 0 dyping the
| 5138esWOLr&lzO @yl S@E titled R0 LRANGHUMpACifit DGl i@ TAO fbsulting

held in place by a running suture. There were several

pleabwasmaagil io Ssickesagiepivakiteannylyr 3608 incisippowaspieed Fithe
F(Léog'g%ya&%$%o#pé%§ig Fentdvif TR %Jim@ﬁL@F %@@B@eg@dthg E[Biﬁ&gto%lﬂlgfc lens

ni zat ron 0SSl e sev_r_
nontifisit. P)e penitieter of gisdensrgpubpbet iheiried inte the lgnudar duvitenesnd held

the.incision.site ont,0 the s >
e B it et e e SVl 580 Bl Wifh cpfBRuorhie 1) the
3)en@P irdnieeddd whoulie abtilhgstenbmalt fiveotdastsgiobmized iteders pwhith mes

nmoved into t space between the.] ens and.the.host

oA o P B R O L L e i cguld grow
U§®Rr tHelindior W odfaBe sutfapeeli thd fehs; tiRheitiePaiitheliing widwnidus
are unable to tqletatﬁz%gfy st eep contact | enses. into th

[ Bodctnpndd) emideliypy baadigy ontg the sy piffsomgHpesRpy§into the

BB CORRER M fohk dnd SRS Rost\RfeaS hirbitiye ik fats kRS Shitlted in its
that they b;%an to replace radial keratotony. Th

e

f iges ft igyaore pepdiin pedintri aphekic apfiontsi vy 453 unakle te ileraty vkl steep
c%%kﬁghgggtorefractive keratectony (PRK). In PRK, an
abl'ative [aser (e.g., an exciner laser) is focused on
t [080F]or Amand theswid 1990’ sipreesduess that saulns therepmet with dasers aveee

n PRK. . th [ ' ' QY :
Yy e P Tl b Bl R MR TR A ghoraon of
phsérablatiomdfi thecotapsyas chlted phototedlactivekimssctooyyPB¥).oln PRK, an
heal . back into pl ace., Thi.s.epithel.al healin hase
wAe 3 5l v SreenTpet) i et 05 e St gt ¥ e Survatore
epitd e birélct.yInd R diecepathélivabis db ey ebwheschiasing anak oliter surface
It is alsginitially difficult_to .gee follow ng PR .
FRIVE o T e SRS RAST QRERA s, op o 0 g of hpatpack into
WBRkKe. OhidBpitRelial BAARY pifhse WhsmEblembtiofor mattipafien® sitdtthe
corneal | aser ablation, LASIK, h becone ye{y,
penithelially drmded aus} 4olgipciamea s pabl I BB gout o see
S kdidwiR PO Thd BHSrSoupdriti Ui REA st from days to a week or more.

[0006] A subsequent variation of PRK corneal laser ablation, LASIK, has become very

popular. The LASIK procedure, also known as laser in situ keratomileusis, is currently
synonymous in the public mind with laser vision correction. In LASIK, an outer portion
(or chord-like lens-shaped portion) of the cornea (80 to 150 microns thick) is surgically cut
from the corneal surface. This is performed by a device called a microkeratome. The

microkeratome cuts a circular flap from the surface of the cornea, leaving the flap
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potential to differentiate into the squamous epithelial cells of the corneal epithelium that

produce keratins 6 and 9. The corneal epithelium has a number of important properties: 1)
it is clear; 2) it is impermeable; 3) it is a barrier to external agents; and 4) it is a highly
innervated organ. Nerves from the cornea directly feed into the epithelium, and thus,
defects of this organ produce pain.

[0009] Epithelial cells are attached side-to-side by transmembrane molecules called

desmosomes. Another transmembrane protein, the hemidesmosome, connects to collagen
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between the coreal stroma and the epithelium, so that the epithelium (which has been
partially delaminated) retains the ocular device securely, even after removal of any ocular
device insertion apparatus. An ocular device inserter may therefore place the lens onto the
corneal stroma, maintain the integrity of the epithelial layer, and allow the epithelium to

retain the lens in position, even after the removal of the epithelial layer.
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[ 0020] None of the cited references shows or suggests
nmy invention as described herein.

[0020] None of the cited references shows or suggests my invention as described
herein.

SUMMARY
[0021] The description includes ocular device applicators for introducing an ocular

device beneath a corneal epithelium. The applicators include an ocular device holder, and
a manipulator region. The ocular device holder is configured to place the ocular device
beneath the layer of the corneal epithelium upon the cornea, and to hold the ocular device
with the applicator until such placement; wherein the ocular device holder is further
configured to controllably release the ocular device. The manipulator region is attached to
the ocular device holder and is configured to control motion of the ocular device holder.
[0022] In some versions of the applicator, the ocular device holder comprises a

surface which conforms to at least one surface of an ocular device. In some versions, the



SUMVARY [ 0021] The description includes ocul ar device
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devi ce hol der, and a mani pul ator region. The ocul ar
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device, or it may comprise a coating (or both).

[0028] The applicator may also be configured to receive an ocular device from an
ocular device loader.

[0029] Also described herein are ocular device applicators for introducing an
ocular device beneath a corneal epithelium comprising an ocular device holder, a
manipulator (or manipulator region) attached to the ocular device holder, and an ocular
device. The applicator is configured to place the ocular device beneath the layer of the
corneal epithelium upon the cornea, and to hold the ocular device with the applicator until
such placement. The ocular device holder is also configured to controllably release the

ocular device. The manipulator is attached to the ocular device holder and is configured to



[0027] In sonme versions, at |least a portion of the
applicator conprises a lowfriction surface.
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epithelial layer. The lowfriction surface nay be a
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[0037] Figure 2B is a side view of the applicator shown in FIG. 2A.

[0038] Figure 2C is a bottom view of another version of an applicator as described
herein.

[0039] Figure 2D is a side view of the applicator shown in FIG. 2C.

[0040] Figure 3A is a bottom view of an applicator having a force transducer as

described herein.
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to create a loose flap of corneal epithelium, leaving less than 50% (preferably between

10% and 50%) of the edge of the delaminated epithelium attached to the cornea.

Similarly, a flap of corneal epithelium may be made from the corneal epithelium, leaving
between 50% and 75 % of the edge of the delaminated epithelium attached to the cornea.
A half flap, or tight pocket, of delaminated corneal epithelium may also be formed by
leaving between 50% and 95% of the edge of the delaminated epithelium attached to the
cornea. The epithelium thus separated may comprise viable (e.g. living) epithelial cells
which may later be repositioned back onto the cornea and/or an implanted ocular device
using the devices and methods included here.

[0049] Described herein are ocular device applicators for introducing an ocular
device beneath a previously separated corneal epithelium that are configured to place the
ocular device upon the cornea beneath the previously separated layer of the corneal
epithelium, and to hold the ocular device until such placement. In some versions, the

applicator is configured to introduce the ocular device upon the cornea and beneath a
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[0053] The applicators described herein may be of any suitable size configured to
achieve the functional results specified herein, particularly sizes in which the holder region
may be inserted between a partially delaminated epithelium and the corneal stroma from
which it was delaminated. For example, a portion of an applicator, particularly the holder,
may be inserted into an epithelial pocket, and thus, may be configured to fit into the pocket
without damaging it. Figure 1B shows a side view of the applicator in figure 1A. An

example of an ocular device 110 is shown seated in the holder 104.



[0051] The term "ocul ar device" is intended to include
any i npl antabl e ocul ar device, preferably ocular
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described in Application No. PCT/USO /22633 which is
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be textured or discontinuous. For example, the surface of the holder may be grooved,
foraminated, etc.
[0058] The cup-like ocular device holder shown in figures 1A and 1B supports the
ocular device over much of the surface of at least one face of an ocular device. The ocular
device holder may hold an ocular device by contacting a much smaller (or larger) portion
of the surface of an ocular device. Other variations of the applicator incorporate holders
which have only minimal contact with the surface of the ocular device. For example,

rather than a complete concavity as shown in figure 1A and 1B, the holder may comprise a
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pﬁklﬁﬁ 2Chlor by dilieg releasable attachment means. For example, the ocular device
may be secured to the holder by an adhesive material which maybe controllably dissolved
or removed once the ocular device is properly positioned. The applicator shown in figure
2C has an ocular device holder that is smaller than other ocular device holders shown in
figures 1A and 1B. The small holder 208 secures the ocular device while minimizing the
potential surface area which may contact the eye when used to apply an ocular device.
[0061] The holder may be other shapes, or combinations of shapes. For example,

the ocular device holder may comprise a concavity and also an additional member (or
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In version the surfaces likely to contact the eye (in particular the delaminated epithelium)

comprise low-friction surfaces.

[0066] Similarly, the applicator surfaces which may come into contact with the eye
during use may be substantially blunt in order to avoid damage to the eye. The applicator
may also incorporate one or more therapeutic agents. For example, the applicator may be
coated with a therapeutic agent (e.g. an antibiotic, anticoagulant, growth factor, etc.).
[0067] Any of the applicators described herein may include a force transducer for

securing and/or releasing an ocular device from the holder. In one version, a force



[0062] An ocul ar device may al so be held in an

applicator holder differently than illustrated here.
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only at one edge, allow ng18he ocul ar device to

project away fromthe applicator. [0063] A designer
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[0070] Figure 3B shows an example of an applicator with a force transducer that

uses a plunger-type mechanism. In figure 3B two plunger-type force transducers 312 are
located in channels 310. Each plunger comprises a stiff, elongated member. An ocular
device can be released from the holder by moving the plungers forward, resulting in the
end of a plunger pushing against an ocular device seated in the holder. In one version, one
or more plungers 312 also have an endpiece 315 which fits snugly within the channel 310.
A negative pressure (e.g. vacuum) may be created within the plunger channel 310 by
withdrawing the endpiece into the channel. This negative pressure may secure the ocular

device in the holder.
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passively secured in the applicator holder by using adhesives, surface tension, dehydration,

etc.

[0075] In one version, the ocular device is secured in the holder by a releasable
adhesive. In particular, a dissolvable adhesive may be used. For example, in one version,
a water-soluble material secures the ocular device in the holder until it is ready to be
released after insertion. Examples of water-soluble materials include, but are not limited
to: polymers such as polyvinylalcohol, biopolymers such as hyaluronic acid (HA), and

polysaccharides. Application of a fluid that releases the adhesive (e.g., saline or other
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snugly within the channel 310. A negative pressure
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stroma; to release an ocular dev1ce onto the cornea; and to withdraw the applicator. The

manipulator may also comprise a gripping surface and/or controls such as a trigger to
release the ocular device.

[0079] In one version, the applicator manipulator is configured to attach to an
automated or mechanical controller. For example, the manipulator may include
attachment sites for attachment to an x,y stage or other translational machinery.
[0080] In one version, the applicator manipulator is adapted to incorporate a

transducer. For example, Figure 3A and 3B show manipulators comprising channels



or securing the ocul ar device by applying a vacuun.
For exanpl e, ocul ar devices may be passively secured
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tensi on, dehydration, etc. 10075] In one version, the
ocul ar device is secured in the hol der by a rel easable
adhesive. In particular, a dissolvable adhesive may be
used. For exanple, in one version, a water-soluble
material secures the ocul ar device in the holder until
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t detiwdeofuse applicator (e.g. to position the

applicator over the appropriate region of the cornea).
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[ 0078] The mani pul ator may be configured to give
stability to the applicator in space. In one version,
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nmétherst TRe quﬁ%de‘ﬂy‘e ppwbe jreoaded, into the applicator (e.g. at the time of

packaging) or may be loaded by a user or other intermediary. Preloaded applicators may

be packaged as individual applicators with ocular devices already in the applicator holder.
For example, applicators and ocular devices may come as a package of one or more
devices which could be individually sealed and sterilized (e.g. as a disposable packet). In
one version, the applicator is configured to be disposable and/or single-use. For example,
the applicator may be designed to allow the ocular device to be released only once.
Single-use applicators may be made of inexpensive (e.g. less durable) materials, and may
avoid problems with later sterilization. In another version, the applicator may be

configured for multiple uses.
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Applit¢eciatoarhich the solution containing an ocular device is poured The fluid may be

drawn over applicator holder region at the end of the funnel-shaped structure. In one
version, fluid is suctioned from the funnel-shaped device by the force transducer of the
applicator. In this version, an ocular device stored in this fluid would eventually settle into
the holder of the applicator. If the ocular device is properly oriented in an applicator
holder in which the holder conforms to a specifically oriented surface of the ocular device,
fluid will stop being drained through the force transducer once the ocular device is
properly seated in the holder. For example, the ocular device may be a lens having a

concave side, and the applicator holder may be a concavity as shown in FIG. 1A.
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to delaminate the epithelium. For example, figure 4 shows a suction ring 401 on the
surface of an eye 405 that has been delaminated 410. The suction ring is one of a class of
devices which may secure and/or present the surface of the eye so that it may be operated
upon (e.g. delaminated). Any appropriate device for presenting the surface of the eye may
be used. In Figure 4, the suction device is placed onto the eye, and secured in position.
This process allows reproducible access to a region of the eye surface 410, which may be

delaminated as shown. The suction device shown in figure 4 also has a track-like region



In one version, the applicator may be adapted to be
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vi bration, etc.). In one version, the ocular device is

stored in container and kept in a solution (e.g.

saline); the applicator may be attached to the

t dilZpmone wimage fagiome bf thp pprémetetef ithesuétinnaleving, @Howing a device such

fsl(aIL'J ?gél?r‘g?&%g Br?ﬂag {nddted b 1918\%! idn é)get%\(é)‘ereﬁaﬁ%%c?faaﬁ&fﬁ gc?%srs] E%t%urface of

awn over appl i der re
t ttiee eyn.d Iipthis dxemplenaredppb¢riqrd 00 st shown torthe leftrof dweeye, preparing to

version luid is suctjoned fromt f el - shape .
R Bl FerdAirE Rel] Rt AT RF B Bt 0. i
t pdicuter sicoifigused to €itlinty the @udkcregish d3@dl theygtids devide @hetle a suction
woul d eventual ly settle i.nto the.hol der th ;
R R ol i, Padisig g 108n Sy $ohs neagplggdevice.

i n0gdR] appl iflﬁglrlsslr sAolsdehow 3n wﬂiﬂlfff‘;ﬁ’toi \hﬁgllﬂﬁz%]sdﬂén &‘cfaﬁtfe@ Bt into a
tO_ SpeciTica yo,rlente ur e o0 t e OCul ar .

d &¥idg gimilpy to;that Fhgwn @tfw%eiﬁ@ﬂa ShRYE & Mttgnghew afan applicator

f QhGRs 4 FBASAUERE S0N6LHREIACH tBE 0ABY U6 Kol MBRA ¥ configured
seated in the hol der. For exanple, the ocul ar device

mig/coynledo # gwde taghaddo an ey cAdditignaggruchirmay be included to connect
aRR! iRt Pfhe Qﬁgl{%%or, 58¥% Igghiﬁit ﬁ%%?a\ﬁﬂé Hotibh é’\%pthﬁaé&] e it

I A'[0087] Once the ocular device Is seat In-tr _
appitictstho guitke | Hher applivatonio digare Sdevis @ dolden108ewhiek isracuip-like

[ ¢ 0 Ao i ons...1hi i .

¢ Pt AR S BRAE 1 RONE Bbtact 0o RTRIHSH SO Rh A IPYeHBR igure
s éBshowwp firbféle of theapplibator offigunt HA t ke dpplickaor. of figures SA-5C
Posi t.,i oni nq_t he ,Ccul.ar, Devi 0088] ., T a i C [

R E Aol P o a1 S ps i B nd B e tower
PEeicdrod lﬂ:lﬁ;alpplﬁbae% 6805 mdfigund S ilfnap BEmedt t@? gﬁd@@squ ghboh $n ﬁgulre 4,
the ep el i um have en del am pated.fromthe cornea

s ft‘l 1%8%4(;@08%% &0 By OF © @@q@?tsm, SBPLCEST SRR With a window 510
ApRbigh atd DPlidhtck Ok RZidBmA 7 lleliﬁ hbe? hhh Bekiti the 650ldPABREY with the
Appl ication # 10/ 346,664 (filed 1/17/200 and U

p#

x S,
eRbcEPh Nk indayh el 4y shans andeizsnay lzeligcc(rpq’m@é ingg the ppifisater. In
: \%’%g%cy@: &2, ARGk fsishGphn & ag;ﬁ/ogi?&@y the E@nt&ﬂ)trt; keo¥deR foorresponding

are incorporated by reference in their entirety.
Thethepater étap ocHardegics sedyeed ife thetholdgppl y ocul ar

‘[jgié)g§ es to P?%EF;T% M%Qnm&evaﬂgtﬁont&% algggicgtrg} %}%@tﬁg éo be used with a

The "appl i cator may apply an o
betide ein Rigvee ¢ the mesalipubatértchaprisese gnide-chepliog repgal 603 tthrad issshown as

an n r (O I versiaon,.the. .
chieRar e bR BGRB8 Bl o IR MBI S i ide dovice
e Piteh &lapesrantl atyleb e € guide papived gionomny breused.r Teegpplitatordn Bigure 6

\r/ %i?: S%ﬂ&hmgﬁﬁﬁé%hqﬁﬁfé gﬂ%\{]@%g&%egnﬁngglgg% pl%te ?90 b}p ILJJ:lteans of a five

suction ports 615.

[0094] Once the applicator is in (or approximately in) a desired position over the
eye, the ocular device may be released from the applicator onto the surface of the corneal
stroma. As described, the applicator may release the ocular device by removing the force
securing the ocular device in the applicator holder (or by removing the passive material
securing the ocular device), allowing the ocular device to drop onto the corneal stroma.

The applicator may also be configured to apply force to release the ocular device. For



version, the epithelium has been separated fromthe
epithelium but remains as a 'pocket' above the
wepioshzdstam I n every case, the applicator nmyP@BUSHE032158
to insert the ocular devicébonto the de-epithelized
corneal stroma. [0090] A user may apply the ocul ar
device onto the corneal stroma by a "freehand"
techni que. For exanple, the user guides the applicator
into position between the del am nated epithelium and
t Beanende, ieectbros tramndaceniof the geularsierige may apmdidfor¢edagl pressure) to
S i user may apply the
o%:%%gér%ég{:}lﬂ%elﬂ eﬂ@?ﬁéﬁ%ﬁg%& |r}6|ﬁ!8%1{%€i %S'ui de. Thus, the
afi99skat or Omey thel wolabdevinddips betnplrcebuptheeyeptha agplicdr may also
for insertion of. the o s [ 91] .1 n .
o B P T bt Hese s rRbie B Sert PG msfpp aerpigns e
t bﬁﬂa?bﬁc?mhﬁbe;regﬁéﬁi dmto the bppticatat .4 bﬁrﬁgp’llyihg h mﬁgativEpnessure,
ex e, .figure 4 shows a suction ring on the
sﬁﬁrgpa%[@épbtfgtg?1°°é§ﬁédﬁ‘ﬁ‘ée\s\$hat has been del ani nated 410.
Te®96uCt i OMn @daﬂ/ilgvéréio&ﬂﬁ' tigef apﬁli@ltc&ﬁ(?ae of n:dﬁa\/poﬁtﬁ&ls whihe Bpplicator
may secure and/ or present t sur face, t.he eye so
¢ Py F paieg T g ormanye ap el degee BErbhrskice cedpip the eye.
apHy KRpR! £ A8Y biBe ﬁ@ﬁc&ﬁﬁ&ﬁf&ﬁeﬂ:ﬁnﬁ@ﬁecﬁ@ iRk theQculaP@vice
eye may be used. In K gure 4, the suction device is .
pPafbadbogyeavithae haying Hiem. dB epe easip thegdpe pidhe apphicafor is dull and
PLAGASW-REdABadfPr oduci bl e access to a region of the
eye surface 410, "which may be del am nated as shown.
THW9Euct i orPorewersons hbihe apmicstoympecunpaise o ripgsitiening member for
t lJ reqi . i .
p it Ko RHRARHE 6 A0 0BG B lB fip EGRLA NS o vesion
stepbsitienizg Methbarimagbo r rgractably mengker thet projoctefrem thedistal tip of the
predeterm ned fashi.on acros surf.ace qf the eye.
iR S Gy 2 Rl R Rale 05 S Futhe 8T pildee an ocutr
| @dviiceiftet #nRasheen refraedarannthe bipplicawerh tiaretatddaosiion, the

bet ween .t he epithelial region 422 and the..corneal

S TP i PR e QeSS EITHSEROY IO} TORRGY LR APBHCHRE F10FS B e
t RetrdctdleepdBiofing ARthbefs atd R ulaele syl i Qercidfe 6f tBe applicator
suctiqgn ri ngi, étgw ding.the applicator into position soQ

t pgpter to beyysed with p g sings Hiese amplicriers say fe gontigured o gt they
Flygbii@eherfise witkdrd? B¥mARe SRME WwERGP fntdMetif S with $hed8RIbed ocular
adapted to fit into a gurde simlar to that shown in

f ieyigeconghe sopfgen of tgycoseglmromanot t om vi ew of an

a gicat or ' j ' .
BB " oou s ek RERRRdef bt el o Sufith i
cplagrddn & desired positeonathe applizdtor may he withdraywl dintsoma ghses, the

Sl HCE [ C C ' to the
R I S e R LT A
afop9cat or Thasieudnire emiplysibbgicheomttied éor nfihdevips las wvall e¢ certain
in.figure 5A has a_hol der 108 whi ds ups ik

Bt Bt e P gfieeiiic YO it S e iiisichaye b
t Bciiudi [MHisatamher b descapticashott got; BovidBers bowkerbasiintifihg e

of the applicator of figure 5A. The applicator of
f figgeed segpesgany way.



conpl etely surrounds the ocul ar device 110 secured in

the hol der 108, so that the | ower region of the
wappbiozgtor 505 in figure 5B nay connect to a PUI/U82085032158

shown hi figure 4. Figure BC shows a top view of the

applicator. The applicator is showm with a w ndow 510

t hrough the applicator, whi-ch may hel p a user when

positioning the ocular device with the applicator.

W ndows of any shape and size nmay be incorporated into

t FEELAAIMat or. In Figure 5C, the window is shown at

approximately the center of the holder, corresponding

to the center for an ocul ar device secured into the

hal @mrocu]@f)d)@&}e aﬁpl@utoe fo irgtodwsingaoddukar desddel ‘taheaﬂna prbvmusly

a ui. de.

ot o Rt o P2 Sl BL BALES ' Pt B8 vpon
6@k colteh berathhinyredsusty depapted lﬂyer Juliecerealgpithdlyn, egl ©hold the
fitg into a conplinentary region hi a guide device.
Cfﬂé?“gﬁﬁﬁggléﬁgl Rlgegignt- of gui de- coupl i ng regi ons may

be used. The applicator hi Flgure 6 has a small holder

108 which is shown securlg? gcular device 110

méahts applictariof elaigy L eonbiguisd i %ﬂre e themnglay e(?}?eélp%@e cornea and
aBRchhAlREvibislyNepdrtbd R0l ifkBEh Yodke) @ desired

position over 'the eye, the ocul ar device may be

rel eased fromthe applicator onto the surface of the

cqr

o] QL O o 1 (EROR0 indole AR b e b the comea and
s bwnﬂhmgar@\h@sbcsapaaattedjmqabepmhehmp@qm hiagiag @ potist ogning by the

o p BY b Lo DEREL W W bR 10 1,

ont o the corneal stroma. The appllcator may al so be

d .t t I I
v bR Y bR R Bt Ao Biepop i cgprea and
dosticald apRaviARK s¥pdreCorcal @1th6]i1m§¢tﬂ<6t)hatrﬁg a@bel@sEpehlig by the
ocul ar . devi ge %ron1the hol der nto

ONER Ok FErodpsineine gelar devifigdrqygh %P%%@@P&%ﬂ% W@w étlbstaﬁ%al

ag@hh@ﬁhgﬂmQﬁﬁmﬁkﬁ@mﬁe used to nore precisely nmove or
reposition the ocular device. In sone versions, the

ocul ar device may be rel oaded onto the appllcator

('S. The dpylidaiR BpéIXﬁﬂqgfL@ﬂl&%ﬁﬁM&l ﬁrcgﬁﬁdlfaﬁlfy r8BasB¥he ocular device.
graspi ng the ocul ar device) 96] In Sone versions

of the applicator, one or nDre portlons of the

a AfaR r

B e 3B Rl Bty AR e M o KR gl
ekaapﬁ&muambadgbl&mmnhﬁuaﬁphpﬁnmdﬂqmould be configured

to touch the ocul ar device and/or the eye w thout

harm ng them In one version, the edge of the
appThegipticatorof dlainh 6 acufigneed ta intodaderthecddutan devidtupng the cornea and

beneath a previously separated corneal epithelium pocket having a pocket opening without

substantial detriment to the epithelial layer.

8. The applicator of claim 1 further comprising the ocular device.

9. The applicator of claim 8 wherein the ocular device is releasable secured within the

applicator.

10. The applicator of claim 9 wherein the ocular device comprises a lens.



[0097] Sone versions of the applicator nmay conprise a

repositioning nenber for small (e.g. fine) novenents
wo@Roobhez93ocul ar device on the corneal stroma. |PCDO2005/032158

version, a repositioning méber nay be a retractably
menber that projects fromthe distal tip of the
applicator (e.g. near the holder); when extended, this
region can be used to nudge an ocul ar device after it
has been rel eased fromthe applicator. In the
retracted position, the repositioning nenber does not

i Rt er cr t

ritl g)t rﬁgl\é\ftieggv] rlBél ecg{(}g I? H%IE’S%&P%& %ﬁfa? Elevme weieath z{]ceorneal
parthﬁwmwdgnmamﬁ@i in versions of the appllcator

adapt ed th i, d since.these
applicl écru%al%% Ol%%ﬁ?‘fia ur e Hao gl acetthaf) cl&lﬂg\/ew%l?ﬁnaath the layer of
ot h ethm(ﬁ*ﬂea\l\lbﬁlﬂﬂﬁmf)dmﬁe tdrgeagatidite huldtthootlar ﬂé\@cref\mh he

with the rel eased ocul af device on.t f the
cor AEReA B EsE HagHR HOgeir e s deucs Sl e eured
has tbebﬁﬁﬁlemy&a@s@ﬂiéloaﬁlmct&wce&.ndv\hl ch is placed in a
desired position, Lhe appl i cat or, be wi t hdrawn.
some cATERPUIRE atshed g teculep éﬁquegla f%wd;ﬂoa%@aedotvépn%al motion
| easdf ypnRubbidaGeaotter.t he ocul ar device. [0099] The
structure and physiol ogic properties for ny devices,
as well as certain of the benefits particular to the
SRECTAI SophieHibrAroARs 1P rnkiBinth ARl AAAY nRY L nsp@avﬁuface which
been Thi s manner of escrlptlon S
hom@@efOMb‘@ at gt pagionjofrpttlpasponersarieissd ticmsulasdue. i n
any way. WE CLAIM 1. An ocul ar device applicator for
i ntroduci ng an ocul ar devi ce beneath a previously
S éba’f‘m zqmlicmm‘mé a]aine [bl Whei’cinllhn ocslar devageiloldzat@nprises a recessed
conf ocul ar devi ce upon the cornea
bené ]gP% 6ﬁ§ §5§arated | ayer of the cornea
epithellun1 and to hold the ocul ar device until such
placement,. 2. The. applijcator of. claim1l configured to
s Bhpetivhu beina ?szbwleéhwahr deicedgidesomatiges eraspers.
beneat h a preV|oust separated corneal epithelium
pocket . ﬁpllcator of claim1 configured to

i k- r%ﬁﬁdﬂehfw obehginy 1 wherpindhe gpshicatards Righeradaniprito couple with a

bengalde cBnffuedd 10 UsHisYa RRPRI @‘sﬁ@nﬁg bl @éilar%@h&@@ﬂtb 4 Bdrmea that has
pocket having a pocket opening by the step of

i nt heeratilengt narially deleaimatedyi ce t hrough that pocket

opening. 4. The applicator of claim3 configured to

i ntroduce the ocul ar device upon the cornea and

b éh e Blicrapaligatarif olaist 5 wheyein sheegitideds mewtioeping.hel i um

pocket having a pocket opening by the step of

i ntroduci ng the ocul ar device through that pocket

opE nThegrpplitaaof clainh 3 whdreialat least a region of the manipulator is configured

to couple with the guide.

18. The applicator of claim 11 wherein the applicator further comprises a force transducer
configured to apply force to an ocular device.
19. The applicator of claim 18 wherein the ocular device holder comprises a port

configured to connect to a force transducer.

20. The applicator of claim 18 wherein the force transducer is a plunger.



detriment to the epithelial layer. 5. The applicator
of claim1 further configured to controllably rel ease

wao b@eozash@r device. 6. The applicator of clai nPGI/US2005/032158
further configured for remd¥al from beneath the
epithelial |ayer wthout substantial detriment to the
epithelial layer. 7. The applicator of claim®6
configured to introduce the ocul ar device upon the
cornea and beneath a previously separated cornea
epilt ib¢ apphicgackelaithd 8 iwbgrein the ket trappdwemig cuifighed to vibrate at
subﬁg%gti%%odgg EH&HH to the epithelial layer. 8. The
appllca?g? O “eTarm € furt her conprising the ocul ar
device. 9. The applicator of claim8 wherein the
oGyl deyi ce is.rel.easable secured within.the

29P1 R picdtapt U 15 SRSt b [orekr apndi o g igs aFesF e ne

ocul ar device conprises a lens.11. An ocul ar device

appl icator, for intrqoducing an_ocul ar.  devi ce beneath a .
c g?n_ig? enplipaitrerte i % Tt lorseriragdieeapRRs PO e gative
confrr@dir8 o 4tQeddt AERiNE BoBlIATdeIRY. Ce beneath the

| ayer of the corneal epitheliumupon the cornea, and

to hold the ocular device with the applicator until
SyghrRl ARRLRAGE chhgne %exteﬁech@ﬁhﬂi?ﬁlatg?i‘é 'cslﬁg%p%g%% 2 hhdle.
further "Configured to controllably release the ocul ar
devi ce; and a mani pul ator attached to the ocul ar

dayi : : ' Ny | f

oaty Ehe RARL: REHEAN WG hbERRLE ol Bhublifo o
wherdeiver dapablocihevingla¢asen tegibul ef the applicatees a surf ace

whi ch conforns to at least a portion of at |east one
surface of the ocul ar device. 13. The applicator of

cai Theldpplibeesraif nlatoh 21 odedemrthaplicaoriofuiiBer afipired® bedingle-
recessed region for holding the ocular device. 14. The
applf%ator of claim1l wherein the ocul ar device

hol der conprises graspers. 15. The applicator of claim
11 wherein the applicator, is further adapted to couple
wet-h1he applicptorod ﬁlglng at whereiy ahleast apordiop g thejapplicator comprises a
poSity - Fhég seffaecul ar device onto a cornea that has
been at | east partially delam nated. 16. The

applicator of claim15 wherein the guide is a suction

I b89Thelabpliddd RBRI SR REreRthL b don MRS %o&pﬁgesla%ga?ﬁng.
a region of the manipulator 1s con |gure§ to couple

wi th the guide.

29. The applicator of claim 11 further configured to receive an ocular device from an

ocular device loader.

30. An ocular device applicator for introducing an ocular device beneath a corneal

epithelium comprising:

an ocular device holder configured to place the ocular device beneath the layer of
the corneal epithelium upon the cornea, and to hold the ocular device with the
applicator until such placement; wherein the ocular device holder is further configured
to controllably release the ocular device;

a manipulator attached to the ocular device holder and configured to control motion
of the ocular device holder; and

at least one ocular device.



18. The applicator of claim 11l wherein the applicator

further conprises a force transducer configured to
wappbp29306 ce to an ocul ar device. 19. The appl PCHUS2008632158

cl ai m 18 wherein the ocul ak4devi ce hol der conprises a

port configured to connect to a force transducer. 20.

The applicator of claim 18 wherein the force

transducer is a plunger.21. The applicator of claim18

wherein the force transducer is configured to vibrate
at3l| dheeprlicgorafichim 3P whirsitibe eavar device iFheeasplpé basated within the
of, i rein the force transducer applies
pf@%@ﬁ#&#ég%mgihe applicator of claim22 wherein the
force transducer applies positive or negative pressure
tg,a i ar; device. 24. The
apt iRt Rl 30 e Fiae s Bt o 1 <
configured as a handle. 25. The applicator of claim2
1 wherein the manipulator is configured to connect to
a driver capable of noving at |east a region of the
applicator. 26. The applicator of claim2 1 wherein
the applicator is further configured to be singleuse.
27. The applicator of claim2 1 wherein at |east a
portion of the applicator conprises a lowfriction
surface. 28. The applicator of claim27 wherein the
lowfriction surface conprises a coating. 29. The
applicator of claim1l further configured to receive
an ocul ar device from an ocul ar device | oader. 30. An
ocul ar device applicator for introducing an ocul ar

devi ce beneath a corneal epithelium conprising: an
ocul ar device hol der configured to place the ocul ar
devi ce beneath the | ayer of the corneal epithelium
upon the cornea, and to hold the ocular device with
the applicator until such placenent; wherein the
ocul ar device holder is further configured to
control |l ably rel ease the ocul ar device; a mani pul at or
attached to the ocul ar device holder and configured to
control notion of the ocul ar device hol der; and at

| east one ocul ar device.31. The applicator of claim 30
wherein the ocular device is rel easable secured within
the ocul ar device holder. 32. The applicator of claim
30 wherein the ocular device is a |lens.33. An ocul ar
devi ce applicator for introducing an ocul ar device
beneath a cornea



epi t hel i um conprising: an ocul ar device hol der
configured to place the ocul ar device beneath the

wO 20061029316 t he corneal epithelium upon the corne@r/uszeds/ 032158
to hold the ocular device wth the applicator until
such placenent; and a mani pul ator having a proxi mal
and a distal end, wherein the ocul ar device holder is
connected to the distal region of the nanipul ator.

33. An ocular device applicator for introducing an ocular device beneath a corneal
epithelium comprising:
an ocular device holder configured to place the ocular device beneath the layer of
the corneal epithelium upon the cornea, and to hold the ocular device with the
applicator until such placement; and
a manipulator having a proximal and a distal end, wherein the ocular device holder

is connected to the distal region of the manipulator.



