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[0003] Initial refractive surgical procedures corrected nearsightedness by flattening of 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 allowed the peripheral

cornea to bow outwards, consequently flattening the central optical zone of the cornea. This
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[0008] Lastly, the permeability of these hydrogels was significantly limiting. Living
epithelial cells on the surface had difficulty achieving adequate nutrition. Corneal epithelial
nutritional flow is from the aqueous humor through the cornea out to the epithelial cells. In

the end, industrial efforts failed to develop an adequate synthetic epikeratophakic lens.
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separaf%l{w epithelium from the eye or to lift a generally continuous layer of epithelium

from its supporting underlying structure. The epithelial delaminator is used to create an
epithelial flap or a pocket. The flap or pocket may be used in conjunction with a refractive
surgical procedure or with placement of refractive lens.

[0025] The epithelial delaminator may be mechanical in nature. Such mechanical
delaminators lift epithelium in a generally continuous layer from the anterior surface of the
eye by application of a dissecting, non-cutting, mechanical force. Mechanical delaminators
specifically include blunt dissectors and wire-based dissectors having wires that are passive
or active as applied to the eye.

[0026]  Furthermore, the described devices and methods may be used variously to form
epithelium tissue members such as pockets or flaps and to reform the underlying corneal

surface without removing the device, de-epithelialize the cornea in preparation for a
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tennPlouFQ G ihd &

e ol R A LR st B Ao e S

recelVlng gjtes Situkedweomthd dissector.sTind dnganns eourdeds shofvnFi g botthm biety in

Fig. gd nstead including discrete, heat conducting nenbers.
[0033] Figs. 6 and 7 depict exanples of formations of

[0035] di slige 4, ant 8Btshow adiliitinahgrigiidne of theicoabinatidnRF semecewi t h

dissectd 1€ variation shown in Fig. 5.

[0036] Fig. 10 shows a combination dissector that includes a number of thermal heat
sources.

[0037] Fig. 11 shows a side, sectional view of a device similar to that in Fig. 10, but also
having discrete heat conduction sites.

[0038] Figs. 12A and 12B provide a side view of a dissector that is configured to form
and to expand an epithelial pocket.

[0039] Figs. 13A and 13B show cross-sectional views of dissector such as that found in

Figs. 12A and 12B with a hinged rotation member.



[0034] Fig. 8A depicts an RF device in which the
di ssector (shown in Fig. 8B) conprises a nunber of

WeReteaa€i3zi ng sites that are heated upon appl i eariuszoef16419

RF, and an external RF antenna source having
[0040]5€ el | PiEL 2Bk T4b SRRSLNS SLcd IoRS of DLis&OBPRII ! Y
i'ng the receiving sites situated upon th
hydrau@ingb@gpmdablqrn@n@m enna source is shown in a bottom
vi e [ A
1004117 Mgl 130 15 shen 2 oo b vieR b B R R saor
GXpandSHHsﬁle@trder.of[tl&Gteeﬂce Fig. 10 shows a conbi nation
di ssector that includes a nunmber of thernmal heat
sources. [0037] HepartdDBHMR] e, sectional view
of a device sim . 10, but also
[0042]havFergny integuaient sudfate suchnabulod skam r@bltm@’y epii@Bigin, &itgs.

B ector. that is
eplthel%ﬂa‘faﬁ‘&]gor&% h@f:eqyﬁlggplt%eal%atl geqll }{) 91as r%ﬁ}éerel}%aeﬁm uéllder ing o
basemfr@ @I@Qﬂbraﬁeg Whefl 8pithatiain Mpahleomomois $)a®ereh11 mémabrand aads  of
undert g L SHon S S & hebhel b5t stomsele T adiRef st Fiion,
less than hem lmélametranalknwmme@if:ulauoin a8 8€atition géhteOthan 1 millimeter
0 di rauI| a{ | y expandabl e menber. [0041] Figs. 15A and
m 1a“1 LHIKH sectional views of expandable dissector

[0043]t hai cemmndsslayem of B@n &L BFiBElIGh malBe stPWiated froRFdrifleEBom the
ON [,0042] . For .any |nte unent surface such as

snterio g i %Pﬁf‘&w F@g‘ﬁ‘ PRD ey RPN Togese (X CRBTPLH fag G

to the K2Q4IRERIayEM6I 16 theS uﬁ’(ﬁloﬁ BétivB&] thabasa®lell 1dyRY£1d thdBSwingn’s Layer
dherent tq an under]|ying basenent nenbrane. Wen
ormerg‘ﬁ

per{thei lpminaslusidp Ar Ahelgrm reomiinyoss s seerEherein@g®isane and
“unintdHPRUP Y TR GOl h&BEMEH Forkd 33 U HRreRtHREM &)QEJI blﬂlswgf foﬁ:tee r
is fornmed. In general, gross separation |ess than
producp¢ by BeFsT insiramerr e viee. \Rxemples af methaninl f@e@andudecmcuon
sheari %tmmtﬁg} 1 mllimeter in dianmeter, a true blister.
0043] A continuous |ayer of corneal epitheliummay be
[0044] s e pMieeltaaigalf forsas ae applied éxepithelivm $weh antoendabepithelinabye of
this
eplthelgim ﬁeelfﬁ?{%?tggsu ; gjg%d ﬁbgerﬁf talﬁé t%ﬁnz %ﬁﬁ&f&i‘h&ﬁm{ﬂ gérs t9 0 atly
instrungengoy dsmm: thehsepatiee epithelen framahe bmérherit a;eetbraa ﬂy a]blﬂlcatlon of
a mech?gl <8 n%@ﬁ%glgg may S‘flﬁté éagn & eg%h ;[higeg fro o Ct&le antgrlor sur?ace
of the eye by contacting the surface with a chemlcal composition that induces separation of

the epithelium from the underlying stroma.

COMBINATION DISSECTOR AND CORNEA REFORMING DEVICE

[0045] Figs. 1A — 1D show, in a collective sense, a process for using the described

combination dissector and corneal reforming device.

[0046] Fig. 1A provides a side view of an eye (200) and the approach of combination
dissector-corneal reformer (202) as described below. The leading edge (204) and other
appropriate edges of combination dissector (202) are configured in such a way that it is
sufficiently blunt that, when passing axially along the corneal surface after having penetrated

the epithelium, that it will not cut or remove tissue from the anterior surface of the cornea,



“uni nterrupted”. The term "nechanical force" as used
herein refers to any physical force produced by a
woen®ane73z nst rument , or devi ce. Exanpl es of neebanise@mb/016419
forces include suction, shearing, and blunt forces.
ie., Bom%ﬁﬂs]megiﬁﬁmm thsgegi??— ecfm%{eg (ﬁ)gginhﬁg 5s‘31lﬁ§htﬁ%ﬂ §1c'ﬂe% side
such as cornea epi thel rumby epit el am nat ors.
or axially, i{soalgsiredrbyitire desigaert Sieneriidsp ittelieVicaprodidbsan apithaial tissue
t evi.G r at
membe&%{afﬁe& al aﬁ %dm %ﬁ{g‘er Wg&é g’h%c lefa%i soir%:ﬁ)o}tlo% of ﬁm%%g%el %fg  on
separated epatheliad hme,mthapm@@oclamshdpedl fomm may al so be

se t fromor d mth rio ur f of
100471 S PRE N ol 3 Sopd ok e PR of e fsse¥lon Bihe 25
beneat}cﬂm‘pplﬂlehum 2 oM &t forrm,dnl désvasiafiat, apbcket-sHapédepithgial ishé um
bfr the underlying stroma. COVBI NATI ON DI SSECTOR AND
mem e&@%ﬁ REFORM NG DEVI CE [0045] Figs. |A - 1D show, in
[0048] a CcKik) I€Cdhowe tie&ikle body @D@%Sﬁoﬁdﬂronlé% (200} Wigh dle%génutged

i on dissector and corneal ref ev| ce.
212§ B re e pookeh SEmabrins B SRBBY Pef o G yt280;
dlssect@na)rﬁdasreﬂﬂ@e@ﬁghnp[ﬁcd:onbl nation di ssector-corneal
refor msrdj(zoz as descri bed bel ow. The | eadi ng_ edge
[0049] ( Wjth ShscflissediesrcorsphsIoFP e (R0% djeaieddn Figo i thgieviss oy be
used todipPFRAERY in RBIpeifie wa P ¥h it toRfbal SArfBdGH réoBiYs sl |t
is sufficiently blunt”that, when passing axially al ong
Variatipiseof @t deaige amy@m@@efomcr@anﬁag/thﬁ ghape wéthe geraepl spréace will be
dlscuss@@bélb\%l IAtBnafiVARL 1f‘tﬂe d@vicle .{]@&vﬁhﬁh 195u11ra§lg?(¥reexém_n§l§féqhé‘ rom

he anterior surface of cor nea, |
cpitheligbsieir(a)) Theomesmotarmainior e o tidimarety déseription of the

expandgﬁﬁnﬁéa%gg?}t&egme%}égﬁgé gT ﬁ’i}g&%’ﬁs axially, if so desired

gner e device provides an
[0050] epi KigelDd éiOWlS pstepef withdrewing kembinativmidegica(202cihan eyeo(200)e

leavmgcxgﬁ ?e?/gli e @tof %rﬁéﬁ?eia)g ?10 ceﬁo'ﬂlé %)eltrholflal tm%r%berd(g&) T oseshover the

i SSue,
eye anq:; eg keﬂs nsﬂuwpwdl frovide sdn@0airquni-ofthealing ts thawsmea n a Cross

100511 C e A A B ERENF ot 2167 SrboRaf S P aned

reformatihidavice@n, a pocket - shaped eplthel i al tlssue menber
.1C sho t he bl ade.bo y
[0052] pogﬁﬁ by P%gsrgec A R U T %fflﬁt‘?rhe
device em; heirigad blpRGkey (200) fdiattakicate L2HS LA%aﬂﬁEﬂH@ Bradé 3P he
he cog‘gl nation di ssector-corneal reformer still

oscillatgdy %rﬁmasad@ o pigordcially ORI cemmbisatian gt theda ductioat. ofiveAze
(224) 14, 3921) sefffciéati BluhtthdtiaBhoubfit Will niAKI feBethBYihd @plﬂ'l%ﬁeq 1dy@r of

li energy in very specific ways to the corneal
the eyeslﬁﬁ*f‘ B cpifissyst spmthetuaderlyingecomgar i ati ons of ny devi ce

[0053] 25 Pflg?g} %B@ls fi@EroSQe AN e A8Vl G0 N APEIL OF A L PRIbELSGE!
cornea side (226) of dlssector body (222) are a number of or an array of energy-emitting

points (228) (better seen in the bottom view (Fig. 2D)).

[0054] These energy-emitting sites (228) may be any variety of types. For instance, they
may be laser diodes (e.g., such as those manufactured by Tyco Electronics, Laser Diode
Incorporated, Sanyo, or Sony) and chosen to emit light of a wavelength that interacts with the

collagen of the cornea or with an introduced dye to generate or to provide sufficient heat at



di scussed below. Alternatively, if the device is one
which is suitable for expanding the epithelial pocket

w020B)11613he expansi on step nmay take place at tRCS/USRIVE/016419
A description of the expander variation of ny device

el o8k B HOA LRI B LR S

nearb}l@valdjangltmbmtaévlesueresults of any steps practiced. The

ooss ! e R o 0P LTS D I 0

(222) :mdrth@hght ifdfddided Fo the exiPpoints 282 8% thedigh MiGerptita tEneiky@bnduite

ssec orneal refornati n devi ce.
@30) GRS SBRA B398 s SRv Bk fw-eriwcdrorgor 052
condu@@@é())aha}zmlblecﬂﬁcﬁllpEbn@ﬁctivb Qm@g)ﬂ’ﬂblgt?;t 15 ) eﬁ@gy %r(fegg@llght—
n a age e

em“""}&g% frbt g‘eBP d%urg%ﬁn‘i@%%%@nﬁh%‘f lade oy ﬁ%?g? @rénQYobesﬁh@éomw

in natuRé 1f&1>{d ddletgy sblircé 3 réfdte ﬁ@ﬂhﬂld@i@"ob@"@@i) hRed, W energy conduits
direct.ions. The edge (224) is, again, suff|C|enIy

may be,flyidic ip Raipreallowingprsspge qfiteated. fpaleda pr fpagive duidatheirthesage to

theey@ﬁjrfab@' ial layer of the eye, it will not cut tissue
rom the underlying cornea. [0053] Fig. 2B shows, in

[0056]cr 0§18 3EEhqver top HieWb tieclsvishehawniimFigi 3A. 2A. Vi si bl e on

[0057]t he ng@ riﬂ@ FhSIFGo62RE Xlal‘ﬂ{tlog b?ﬁig %Blﬁﬁm?{ﬂﬂ%e(’lgg%)\}/fﬁg elﬂ%é

nber of or an arr%é ener -emt

diodes(B2 pesymesenend it hlagrbody (222petioelly Bingfing BBty fro{na%s@le (229)
of the B]Q@éﬁod??@f%ﬁdﬁggn{ fhk Q}ch%hl‘irﬁ %vhgg%g)o}?qg%é lgc%teﬁgyxne&%rthet y

i nst ance
eplthelélén gT e leghthmitting lages élodw(azfaccmam&d dipgetly from tEd:lEh)t:zttm)nlaﬁd;

n and sen
sine (5 o GRS AL St PR o DR e
Opaque dluidagene ocﬁntalmag @ beat elssomptiveviridheaincontictiogmar tlalgyeh bhoa
ficient heat t he noted or

f
sturry SEREIFickls of By BLBHURT: Bitel 1 SRbl G achh s e “ireor e
into the eyerlmedth thie rblardebﬁdyrduﬁgg ode tb bﬁaﬂ&adbbé’rpﬁ)dn ﬁdh@mﬂﬁnd 1ts

The reformn source
conver§Bp AR BV e P Ierey ot 7 eLive HiP 48 g pauciors
that pop@2the dévdds @212&) light introduced to the exit points

r optics. Energy condwts (230) are

fib
1008815 pofhitoud \gfh%"p%'i?lﬁtdgﬁ“ton%ezé%leed%wm% fprhe pe has been
determérle@sthe S@ubiice df RimiSed BR @hid pds#idg bof the Qlﬂﬁ@é 110%6 6ER%ed 7Y rolfne

el ectrjcally conductive wire or ribbon if the ener gy
determnafjpR- hedigdes map be independeptiy dirpdasingedssaey fondhemaproptiaie ces

correctidhd The¢ ala§@e ké@lu&ﬂﬁll hﬁqeat ROHY pdstiond mBfe Y oREs fté ?c%feve

op tic in nature if he energy source I's renot@8
deSlTedo‘fOér&é“%’cf@y e@a yanjous pparederrativas sxk pymyea detugmatlsmyortwen

presbyf)ﬂ)lh” AbGn) cﬁp&fi‘ﬁd# u?oﬁjt e%‘ﬁuf&%f%se%@n%? gl.[ ebc%%ge%dthls ol ggegﬂent
reactlve fl el r passage e ey e’ SU

may be used either for introduction of light for corneal reformation or heat for comeal

reformation or for light to produce heat for corneal reformation.

[0059] Fig. 4 shows a variation of my described device (230) in which laser diodes (232)

are placed behind a light absorptive, heat conductive member (234). In the variation shown

in Fig. 4, conductor (234) may be substantially continuous in a region intended to cover a

specific region of the cornea that the user wishes to reform. In this variation, selected

members of a collection of laser diodes are activated and provide light to the absorber-



[0056] Fig. 2C shows a top view of the device shown in

Fig. 2A. [0057] Figs. 3A and 3B show one vari ation of
wooaneizmat i on device in which | aser di odes (RE8BUS2006/016419

nmounted in bl ade body (222), specifically emtting

okl BB QS OB o

regionipé itheedivrlet Kdcadpi thherhrimerhor Iibatediregjbnt efnwnditctan 234a st heats
the coglﬁi? ﬁo‘?‘?‘ Jg) 1 e?%)lil gﬂﬁ@%&egﬂ d&)ﬁl%%# t%’ss&e hghg\g%eropg%?eﬁ éng‘gP' wq‘len
the lighfesromcmrcmmekyﬂoqata@ asth ﬂp@nergy tshamoduoemem thOpagiuetof (284)dvia
OptlcapiFlb dJ]e contai ning a heat absorptive and heat

uctive material, such as a slurry of small
[0060]par Figh emvafes h)cmesmpminiohi laé;laﬂebaiy, (240)Ghat isHiraildr it 83sgh and

I d intro i.nt o e be th ade

consirfiiof o iRV setin FEE. o TR Sth By g eSO AR Bt G and
smaller)tased h@mdexyslasen)rdwdus @3Nparigs. |6Qmﬂ hisBow Fﬁd @hg’@cihs of e rdﬁé{gn

u 232)_.ar ectr cal conductors that
found Bboﬁé 5 tfﬁsega Bdis: % Qrzf’sf?he[sa gpte ppsogiesGplugars{ i P may

be situbfedor placd if the bRAeBed i Qhries phi@ind QftatidRr B¥RsHIS BR AR
det erm ned, the sequence of nunber of, and position of

corneatR GORich YN ppdgsisedy C‘%g%tﬂ@@aﬂ@n%lmﬁbm Fhesencrette iredt A apacifis.
type ofl iilad bBGRGMBYhdFaticRd 8RS B %Qﬂelrérhzéd §oecgat"i‘l§e dﬁﬁﬁ@dﬁgﬁlf)? l?efap r

the appropriate correction. ey may sequenti a
may b? pelested ox fegiyatized dusing they Qmﬁﬂ@ﬂéthﬁ Idssﬁecmrﬂmws ing @na?@hwélw@le

cornead@a id RAeAPHE %ﬁ&ﬂeﬁﬁ‘mf Phat i€t0%ay BT daBhiht Qﬁﬂifcﬁ)rla mlégl}]rc be had by

aberrations such nyopi a, astignmatism
heating el Pygapgions ohgisi Oﬁme@I apbe mrm@emr @6 thetchmem athersizeaf theharious

e S
o SRR )30 LB AR T e
dependipg eitlyrupdnche mcedsigafor fisotation pfmha Waricash,alisveetd absorber-donductors
from eé’;}g&flez{tag%ﬁllr Cg%l SFthQ g@r[ieal & glqglc%cr) HER eeag%r:d? prggrggla %1' %p&lg I-h?.\ﬁ%gslgh
absorptlnltyv\mddhgh thermal czhndwhﬂemtf arszlpltasﬁabibafbﬁclm lbhdaicksdod sugiht

materlglt%%l?({l?e%t%s r%ncsl een?etmb%losgcﬁ'gh %%%dg%ab 5, 8togp o %%%Men%@v tsléle e.g.,

platinusny bisddaum,iaadl thy likenid goldaisl varioss dlleg eithdsehRRde dht Abe iRty
n.of th rne t he user w shes

i f h
ofthe s BREE espifert R byt Suars B Pl wtescrpBrecion by

blackenink e otheriseatildctisesurBEOBe snhah&d abior @h%@lhg{id provide
234). The

light tQ or ber conduct or
[0061] s Biggy i ggn%’ag?d?m\(%%?%%%fl sEaner Varggfipn aﬁae pembination
dissectoP€6rB&Y rei6iaie dnitils {ARHE TR vRE ulifRs ?Qdﬁ)dl?e ? WEVio

q&} war med or. heated regi on of conductor In turn
effect e spraeal rlormstiprear mesfigadippr %@m@htoomd@rmmh@g Gsemation i the

knowl&dRE R@thelel afSMB-co ﬁ@atﬁtgyﬁe?:@s d?@l‘fer%bﬁg‘ Bhdls AR NIE Rt NE

i ght source is renot [ ocat e e energy I's
providedexiesing éxthe eystand theeothe mg:gfc therdigsecdar) cqmtaansom ocmbre

suscepfdrgﬁfe RF re[cgggg br éﬁblﬂber? oPLC%LAR a@ra?’s %gtsreée%&eg lth%E}{Poand upon

hat 1S sim
doing so is locally heated The heated susceptors are heated by the RF and that heat is
conducted to the anterior surface of the cornea to be reformed.
[0062] Fig. 8A shows the placement of various components in use. It is a cross section of

the various components. The anterior region of the eye (300) with its various lamellar

components is depicted. The dissector blade body (304) with the various discrete energy-
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construction to that seen in Fig. 4. In this

variation, the conductors ((242) |arger, (244)
weoensldi@éB2ar e heated by | aser diodes (232). Fi geT/US2@6/d16419

7 show two variations of the design found in Fig. 5.
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tempegtyese ex Bry biorlysicallyi treated e providedm Bllnocbth éenyoranea gadtdnu @oss
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having méfemo‘rrm@lang pointhelt peqylbp Ipm&ya‘tﬂé totthtﬁfmaby imedate Ehud ddczee Of
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isolaticie pthelRR gmﬂttlhg/regmﬂmoﬁ the amem@ssint Y3 0 (in iIFe) &4 arcmscgf t he
var ino e absor ber - cond rs.from each ot her
100630, RBring o5 B 8 SRR EP B GOl Bt 6 P Bt
antenn&g;mtmns (a2 slava thay bﬁaldﬂt@fhe aiaiﬂml@hl(ylzﬂ)miSdat@hwnh RF
[ ; conducti Vi t are e suitable. The_c
receiviol Sleats EE PSSR (AL P o e PRsiered PR heRaLASd)
andco@xﬁeat(hﬁ))nobl e netal s group of the Mendelev table, e.g.,
num d| um . and the i ke and gold and vari ous
0064E) | ﬁ%v%ﬁmtlﬁ s yanigdion mught-pResats i e el oyiing fagtion: tpae disorete

antennabé [ (380a) G RF SatdBi¥d b@ém ﬁ%ﬁﬁﬁng Re. adidusd @fqts DMative
sur ace treat nent, such as aCkenIng an otherw se

proximpifys Fuseepiaré3 gt vawle be Beatesn e é@aﬂ framsﬁ@squﬁoo@ 064) WauyHse,
condu&t@(@@)]tile Edaﬂ)%/ coﬁéa cﬁl@mg?ﬁ&ra@ r}ﬁiu ét : O dﬁ,él%{)% ﬂHhQ&aﬁim a

anot her vari ati on of he co | ssec or - cor ne
revisiongtf gherpbepe of thercarnsa grd ¢hangingits tefiactive pioperties. i Ad iz ¢ casediith

LASIK BIeHHQﬂ@ Yr ﬁ’IaE tht 9ar@1{1 Fﬁnn’ég]caﬁ rﬁfgfggl@tgg i d’{ 1%! ﬂaa nd he'g]t up(r)n the

nmodi ficati on. Essent
corneachpnggs the rliefr@tlmhkfomw of thgandrpiatol tﬂeeomeafoe thewmrpose of

impm‘qg%@lgggwnqlgthgl gges of the device. One is an RF
t

tter provided exterior to the eye and the other
[0065]pi eEig, 94 Keovd ansibet part;al cosd ettt dadlade body @5@hadiapt or s

sl R YR TR P B A e e S

samekaiE(E]’S@}it ed susceptors are heated by the RF and that

onduct d ta the anterjor surface of the
[0066]cor Egaéj% 'Pe P grvﬁﬂﬁfm"[%g@ﬂ?adﬁ%ﬁdy éﬂo)sth@\%‘hﬁﬁéw emitters
(362) mhtfpaﬁﬂﬁﬁéneﬁg‘y dir&éﬂl}olkiﬁ) tROSRAATOL BforRatithe Eatl of the RF 6h AR
he vari ous conmponents. The anterior region

regiong i ﬁaﬂbofégeée VHGFIP PP ENDS indepgagendy gausaip emitR Foeneissioe mey be
used irl Snicb@Rk &f Rernd MRHPESE GhtRinstind AmeRAY pat3 B8 to WL e REsired

varjous, discrete energyreceiving regions or susceptors
refra“("ﬁ@hﬁ“%?@F%‘Hn%own Each of these susceptors (306) is

[0067]0f P@t ﬁTéh@{’vs aﬁotﬁér wafatfofl i YHRYBRHL & od‘}Zg@:& A @k)l:aowxfth
when p aced in a site to recelv P

dlscrete electrlcally resistive heating elements (372). In this variation, a single addressable

lead (374) goes to each resistive, heating element (372). The return line for the current flow

takes place via a common bus (376).
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beconme heated. The material nmay be chosen and
engi neered in such a way as to provi de nodest or
woamieriaéi3abl e tenperature rises by m xtures w POTAISE®E/016419
materials, e.g., phase change materials such as
paraffi.ng or sa ' WcTaTg gy 1eat
0068157 Byttt opipEftad ERURIE phl BR RS SR 4 R o e
resistiveCheptispvdlelrenss (S7@) dlidh irt thispesearaurash gdjastenieatopdacterd§ 740 dhat

. e.qg., b ranul.atio n L X i f.f t
o e TR LI PR ELN
[0069di T Teaeirhariehd deneriqaintimtion tievieeyhetreis precthairiaghltoseparate the

. thermally insulate each.,djiscrete t t
cpthe T BT A0t 714 PR B Ry Peq e TR Ry
retractRin Mk bénéathitiedpahdli@antissfie.t he RF enmitting regions on the

antenna wand (310) (in Figs. 8A and 8C). [0063] .
Ret ur ni ng {5 o :_ ui.._’i.' ..-‘a'nunayk ?gozc,h\(,)mv\:nh
[0070] O 1 s@xd Bbthiks, tie woheneyfithdpithelial (Sldnembirer godskiotraed is

) w,th RE receiyvin | ements or .suscept or '
insuffghio g BRI AL BETURLAS R TR M R e of
largeeré{/iEtgﬁla&%%%ybe[r@&tﬁﬁ] ]Icnl Iope_rati on, h't his vari 3_ti on t
m ght operate in e follow n ashion: .on I.SC
[007thnt s d2Aareyades paeaR B e SR PR CE B R fagT .
ob} inB9ada - bLRe ittiSg peRk@dtion@f P epitireity and
the e@gﬁéggog}r{h?la%g) V\Duﬁgﬁ)g)ep{wngatlgg(f The ) eat fram
separafigscé frespitichialgiyuaieu tesermed AL seftiis! ﬁ‘ém?ﬁégﬁ%_\?
Addit?o%%ﬁﬁ B CAMRIREGy 87k (A (s 1dakt parllpBxplaidible. as bl@imetyarrows
urtrier causing a revision of the shape of tEee cQrnea
(406)am Hige h2h gThigmpyamentmey be ¢apseddydiydiapliactuaign. eleciigdl case
W l ~ @,%S;ﬁ [ Gk Ehithol MeRbRHNG ot
moveﬂ?épﬁnlr_f%%sq P?%lﬁé‘o Fg r{rlggr%aﬂﬁg_g%e upon1 t%e corr?ea "
motivelaatugess. t he refraction properties of the nmargin of the
ornga for..th T ele baiceR (408) sikted
0070 "FRob RGOS g GRAER (Lo RIS A/ bAIGR (o fie
in an$@tefidrapacebetavet maenditys: (35Meblashithelivinnsidgmanber (410) and a

.discrete RF en'hss(!“%l menbers coupled with discrete RF
statiupy CoPER Fd° PS8 (Hitt he same body (350). [0066] Fig.

[0075B shpws3mpoetidera otadsisedtionsidefviewhef the bldde tndnl Y4638 the

. that uti]izes emtters (362) that pass RF energy
mter@rngg)pp)(fl%if)@aﬁg- cornea for reformation. Each of the

[007ﬂFd epigt :1j AR tglloﬁzﬁgisﬁﬁi&r N?iﬁﬁﬁ !oaiamR iéi\hlﬁslethv anflambledaboame(y3 P ds in

I naepenaentliy cause 0 m e r r 8

e SOyt e oS o TR

expagéhigﬁ - lg’lg._slﬁBf%ﬁ@é&fﬂg? ﬁ)ép;h@e[dgﬁlgg&i (é_Bi)e Al@snghat feqﬁir?l(,‘ tangeucting
ge | ) - i g. anot her .

the baHeanaffanp A hird smeWGP%é-%o%WL?%ﬂ)]&figgﬁﬁﬁe 63638&?\7&]‘ pypd in

constant diameter cardiovascular balloons, may provide some advantages.

[0075] Finally, Figs. 15A and 15B shows cross-sectional views of another variation (440)
in which the epithelium side surface of blade body (442) expands from the center rather than
via a leading hinge as has been the case shown in Figs. 12A through 14B. Fig. 15A shows
the blade (440) prior to expansion and Fig. 15B shows the blade (440) after expansion.
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di screte electrically resistive heating el enents

(372). In this variation, a single addressable |ead
wO0200b)11gBes to each resistive, heating el ement PCBTR2006/016419

The return line for the current flow takes place via a

common bus (376).[0068] In a simlar concept, Fig. 11

depi cts a bl ade body (380: havi ng a nunber of

resistive heating ele 72) that in this case are
ICLAINL&@Q@Y@Q&@Q@TQ? \ heat conductor. (374) that is able to

focus or to defocus the application of heat to the

adj acent cornea. [0069] In summary, the generic

conbi nation device here is one that is able to
1. A degisarfat epening andiekpeidinganf epithelidl @oclot nemprside:t 0 cause

or to take.part in.refractiye.procedure prior toits

an g Qr pIOSIIEY honsBingd Hhs snithelim Re seharating at least a portion of the

epitheliumBERInT ke dofhea W iBRiECNEMBER JBxRANSIGON DEVI CE [0070] In

some instances, the volune of the epithelial tissue

a fipgh sdacesitupied péincend thewgithelivinngnd 4 sesond surfase althased adjacent the

I ' er..treatnent devices into,the
comea whisCiek Bt Up ey D TREL HES01HES Rad Ry 158 and second
surfaces ara eenlatlle v fidm Eadd.otHo? Aftpr fét sEparafing @Rkt @ pdfifoRrdfithd on
o %f tq$ function of the device. Generally, the expander
epithelium fpo3p the; Go&ps@des a bl unt tip (402) pernitting
penetrati on of the epitheliumand separation of the
epithelial tissue fromthe cornea wi thout cutting the
2. Thedgviesad! dlaissufuthédetiniprising) doyactiaig dohfig@ed adimoveic Gitst surface
ﬁmnthe<%4Q§%gks at least partially expandabl e as shown by
S&PP 1806) in Fig. 12B. This novenent may be caused
by hydraulic actuation, electrical novenent, (notor or
heati ng of a pre-forned shaped-nmenory nitinol nenber),

3. Thedevigarmdiclaimt3 whergintthaawnator depaptises i pflabbk mhows one
variation (406) including an inflatable balloon (408)
situated in an interior space between two nenbers: a

4. Thedevadd o cli X WhlreiathShdlgat rise¢Hfir@drfAceS HRLL QIR Y
corpea side nenber (412). [0073] Fig. 13B provides a

surface, or &%@@t Bietecs apd thejsepond seifacsf t he bl ade body (406) with
the interior balloon (408) expanded. [0074] Fig. 14A
shows a simlar variation (430) in which the

5. The defvict affoldmiPaivhaein thel@R)atbrsis hpdiaohéAlgtplaedh t he
epi theliumduring the introduction of the blade body
(430) and its subsequent expansion. Fig. 14B shows the

6. ThedRARUTAIARID ORAein 2ol D HERICAR LRAULT ed.
constructing the balloon froma hard sl'i ppery
material, e.g., NYLON or TEFLON, the type often used

7. The cf'ev?c%g) tcgn%@d%%fn%hggi %cguc ra (I)rol\s/ %1%% elln?(gall?f%llc‘lcugt%g.s L

provi

8. The device of claim 1 where at least one of the first surface, second surface, or edge are

at least partially lubricious.
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[0075] Finally, Figs. 15A and 15B shows

cross-sectional views of another variation (440) in
wohiwhi1é13e epithelium side surface of bl ade bo#gT(U44@5/016419

expands fromthe center rather than via a | eading

hi nge as has been the case shown in Figs. 12A through
9. Acqupal iefgmatieyndespesier ehrnginedbresheng of 2 geiner on an exgkavineh
i G | the bl ade (440) after
cotnea and%ﬁ%ﬁ@é?%#%_ " CLAIM ASMY | NVENTION: 1. A device
an ddge copiniretogrovide panpinig @rthe ppitHetilunadndfothke configured to
onprisi.ng: .an edge, fo roviding an openjng in the
separate at [G30ta oaricip R BRI freig (5§ COESA MBOBGHg fheforgieend form
an epitheli® Ris§dehdribef 4fm t he cornea wi thout cutting the cornea,
and a first surface situated adjacent the epithelium
a caanehl sefowneymaensher canfigwed Watkamats eorees whilte sibwtadesljasketrihe
t dge. has se ated the epithel.iumfromthe cornea
comea and g ¢ R fiet e ERE G SR Bl LB i e avay
fromeach other after first separating at |east a
portion of the epitheliumfromthe cornea. 2. The
10. The degisgiof glagrn ovharein the earaesd referamgs criPHgesme £& meag bght sources.
configured to nove the first surface fromthe second
surface. 3. The device of claim2 wherein the actuator
11. The devimepif clhén Sanvhdreih lthd edvheal Pefbings Rompriscblhume de iot€h&d sources.
claim2 wherein the actuator conprises the first
' surface, the second surface, or the first surface and
12. The dediBEo QLN whEfE RER comeal RV E Gfipries Shé‘bf‘%}gregqégf grldNight
the actuator i1s hydraulically p aceg. 6. The device
sources. claim 2 wherein the actuator is electrically actuated.
7. The device of claim2 wherein the actuator is
mechani cal |y actuated. 8. The device of claim1l where
13. The de@icelogdRim 9Nehedéin tEcdrhdas kefSisid 6D priS@UAR &r 8idid &fBgy OF
. edge are at least partially lubricious.9. A cornea
absorptive, condiichige imsmbgesnlaceablgadishen ghaepratredusingpefophationceanfigared to
et .. nd_an epithelium
rmelnKmﬂ%%ﬁ%%f@%%é?aéﬁﬂgﬁgg%g%ﬁﬁﬁé%?%ﬁ&?b provi de an openi ng
in the epitheliumand further configured to separate

at least a partion of the epitheliumfromthe cornea
14. The deyjce r?ga g {0 TheEein His oBieabielormer ommilens 08Ot WErq @ersy

bsorptive, o ARHE | i i
sy S I AN ARG LR
configured dalplzoamliglitlaed tworiseeia temperatird duaiig rpformbtadd 4 rofonadhdicdrhen.

separated epithelial tissue nenber. 10. The devi ce of
claim9 wherein the corneal refornmer conprises one or

15. The deWRE®f bla@hll 1 S4HF&GE the corneal reformer comprises one or more energy

absorptive, conductive members placeable adjacent the cornea during reformation and

configured to absorb heat and to rise in temperature during reformation to reform the cornea.

16. The device of claim 12 wherein the corneal reformer comprises one or more energy
absorptive, conductive members placeable adjacent the cornea during reformation and
configured to absorb light and heat and and to rise in temperature during reformation to reform

the cornea.
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11. The device of claim9 wherein the corneal reforner
conprises one or nore heat sources. 12. The device of
wohkeienmi&3nher ei n the corneal reforner conpri SeBCOUS2@6/016419
nore heat and |ight sources. 13. The device of claim?9
wherein the corneal reformer conprises one or nore
ener gy absorptive, conductive nenbers placeabl e
' -t ' tion confiqured ta .
17. The AR R o SR o Tehoh B0 O Mt Slbef S5 R e Buia
sources and & coadigurtd to dbvertokiptitaad héatad akeMnliOmpbatied durlidbereERMAREA to
ref threformer conpri ses one or nore energy absorptive,
orm the e8¥frct i ve menbers pl aceabl e adj acent the cornea
during reformati on and configured to absorb |ight and
torise in tenperature during reformation to reform
18. The davive dslaied. whéeinTheceteedl cefouferaloaipnisdslonstoe meire RF@sceptors

n reformer copprises one ar re ener
paceae R He B0 IR eSO RREA R BBl SR Y oy
RF energy 6ouro€ anditérrise gn te@ipidthilel RiBind dfo SR onds k&8 theldsab
heat and to rise in tenperature during reformation to

reformthe cornea. 16. The device of claim 12 wherein

ae gl rner. . [Ses one or nore en .

19. The dfig Rl 3 A O S e i R B RS Lifooprgtively
direct RF epergyea thetumie og ntoed BFsaideporatthe 0ovnk4 e enéo abBah bhe cornea.

l'ight and heat and and to rise in tenperature during

reformation to reformthe cornea.17. The devi ce of

claim9 wherein the corneal reformer further conprises

one or nore fluid sources and is configured to absorb

light and heat to rise in tenperature during

reformation to reformthe cornea. 18. The device of

claim9 wherein the corneal reformer conprises one or

nore RF susceptors pl aceabl e adj acent the cornea

during reformati on and configured to absorb RF energy

froman RF energy source and to rise in tenperature

during reformation to reformthe cornea. 19. The

device of claim 18 further conprising an RF energy

source configured to cooperatively direct RF energy to

the one or nore RF susceptors of the corneal reforner

to reformthe cornea.
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