;e3e} Ne}  "al cRcd6dTNex + *159159* , -1- *cooool* | PRO D DEVI CE AND_
METHOD FOR 11 9 | NSERTING A Bl QCOVPATI BLE MATERI AL NTO THE- STROVA F|eId the

I nvention Thin invention is a surgical nethod and deV|ce for
bi oconpati ble material into an intrastronal passagemey “ﬂﬂ@ﬂ ‘ y alter
corneal curvature. The device and nethod all ow fox the

t he
material in the optimal position for maximal visual correctlﬁﬁﬁw .

Background of the Invention Anonal_kes in the overall shap can
cause visual disorders. Hyperopia ("fareightedaeee") occu wﬂ @ﬁ@ﬂﬂ“

front-to-back distance in the eyeball is too small. In su
parallel rays originating greater than 20 feet fromthe eye fH8"behind
the retina. In contrast, when the front-to-back distance of the eyeball is

too |l arge, nyopia ("nearaightedneas"? occurs and the focus of parallel rays
entering the eye occurs in fromof the retina. Astigmatismis a condition
whi ch occurs the parallel rays of light. do not cone to a single point

wi thin the eye, bum V., MW tact that the
cornea is aspherlc _ _ _ di an at

different distah Z ‘ . . GAL [Awhere it ie
too high. it nust often be corrected preropla) nyopla and astigmati sm
are usually corrected by glnseea or contact- | enses. Surgical nethods -2
for the correction of such dlsorders are known. Such net hods include radi al
ker at ot oy Hieda & s. 4,815,463 and 4, 688,570) and

aser corneal ablall b 3"‘?%?5‘ sSe BicRitatonetnddlafiihevtantior
“rings in t FOTe 4&%“%3 %& &ﬁaPFS& ?ﬂg &gg9aP9re of the cornea.
previ ous wcuric::aamdqmaig pees ageplaynttat peamahepslymadgkneotraendl ate (Pl MA)
(0o, al| QAGAY NCAnd iteiibe Y MelRACal 10w HR tﬂaciﬁereﬁg ¢One of

N0 5 chamfbltith SRRARAF] 0 FPCARIEEY RRBLEPT HOTCOPHIIRi ng &

|ng a

m ni mal |y ivisasilyeouractilem.t hr ough which the channel faor the inplant is
created and through which the inplant is inserted. U B. Patent No.
4,452,235 to Reynol ds descri hes a nethod and apparatus for corneal
curvature ves inserting one sad of a split end
adjusting ring into tphmmadritmmt tthee cerradild shapeng£ft the eye can

causge visual disorders. Hyperopla ("farsightedness")
occurs when the front-to-back distance in the eyeball is
too small. In such a case, parallel rays originating
greater than 20 feet frxrom the eye focus behind the
retina. In contrast, when the front-to-back disgtance of
the eyeball is too large, mycopia ("nearsightedness®)
occura and the focus of parallel rays entering the eye
occurs in from of the retina. 2Astigmatism is a condition
which occurs when the parallel rays of light. do not come
to a single point within the eye, but rather have a
variable focus due to the fact that the cornea is
aspherical and refracts light in a different meridian at
different digtances. Some degree of astigmatism is
normal, but where it is toc high, it must often be
corrected,

Hyperopia, myopia, and astigmatism are usually
corrected by glasses or contact lenses. Surgical methods




ring in a circular path until its ends neet. The ends are thereafter

adjusted relative to each other until the shape of the eye has assuned a
desired curvature whereupon the ends are fixedly attached to maintain the
desired curvature og the cornea. PCT Application No. pCT/US93/03214 filed ~
April 1993 desesibes a corneal vacuun1centering gui de and di ssector for use
is inserting an intrastromal corneal ring ("iCR"). The device is nmade of up
of three major aonponentos a vactueim centering guide, a barrel that f its
within the inner bore of the centering guide and to which is attached the

third nmgj C onent LLcu SSecti he three corrponents are
further escrﬁ?ﬁgdg EFﬁaffﬁe taﬂ%&‘n%’eﬂ?’é&%ﬁ 5& ort base that
has a proreéshddeninciudesradiahdkenscaraomyt tsee e.’bs;e(ma)n Pathentent er

e pont 8. 8. 18y h:.SV'i?saaﬂénﬂéléé)’sfwe%fmx'ga di stafbfefr#}&g:‘ ?)hes

The centrgl sect1on ext § ween t
support ba3%®’ TRe9cyl Y rari £aFe ’B'E)rt& hat Iength to di aneter of
bet ween about O 25: Ansaueﬁanauw@ fon utorrecring tvebalidandd gl at the

pr oxi mal d Tl [ vacuum
apace V\heﬁgpﬁ:ﬂéo‘ég g?ﬁ%#’f&? 6?%%%& noé?dl%%(aeﬂf%;u%%de assenbly
i s used i FPERPRECPE ‘H‘“w Q- ?h@%cﬁhﬁn%‘éﬁ%ﬁﬂ% Qftii &ke |$PXR&Rr to produce
the circuppavicherworki 1avoDelhyeyhaV {dpladitu Lo ne@l strom The barrel fits

thint n s - n
At t ached °W’E§E’B§?'?‘§F95°*‘Q‘f%§3 W?h%ﬁenifﬁ' i q%’é’g? Wsts the
barrel ,. thEe59eg Aadchydregels %he"’ﬂﬂl edocunented epa@eﬂl the st roma

pr oduci ngdéhﬁcdesmedwbannefmg @6s LR VEhat ctrmmkat DIt i thods to

pr oduce QL r I e he | it to cont " the
dept h of a‘?% ﬂé ?ﬁéé?gg#nggeghg ﬁ?%g%é)\f &% %ﬁ/? R a nonpl anar
channel . me’éth 8 ¢%¥n9¢o’d%t$9ig&a“tlhbt\@1¥ﬂ a#ﬁfn%tmmci%idmcrl bed
herein. SumP@iyhtWRLEHVERS ERafhel PEEH ettie | INSTEAONLHT OVdAkESG famg an

[ d d d ch | h
the §nterTEnaren aASELER tRRLBR S| Lapfef8E: o7 hoart i ng a bi ocompat i bl e
material to pernanc¥ify Batent c¥onectl 452238 ke . Reynolds adescribese

i nvent i orhlrﬁeehaat and agparaakh NEof é‘bﬁw@i éﬁ&&&;ﬁ@a&dﬁﬁéﬁx@nﬁo
0CO mat er o the atroma of an

f litat
esgl. 1I'h(e1 h ﬁéf‘ﬂa H}’é% Y&§ ﬁ???hg"% %%I?min #s?oﬁp}ﬁ?gn’ﬁle cor neal
atromas (adjusetngi ning thoekbheecorneawnf cthel eykwisd movimgtohebl ade into

the : ring in a circular path until its ends meet. The ends

are thereafter adjusted relative to each other until the
shape of the eye has assumed a desired curvature
whereupon the ends are fixedly attached to maintain the
desired curvature of the cornea.

PCT Applicatioen No. PCT/US93/03214 filed
7 April 1993 describea a corneal vacuum centering guide
and digsector for use in ingerting an intrastromal
corneal ring ("ICR"). The device is made of up of three
major components: a vacuum centering dguide, a barrel that
£its within the inner bore of the centering guide and to
which is attached the third major component, a circular
dissecting ring. The three components are further
described below.

The vacuum centering guide has a support base
that has a proximal end, a digtal end and a centarxr



incision and rotating it clockw se or counter-clockw se to produce a

cl ockwi se or counter-clockwi se channel; (c) inserting the other of the

cl ockwi se or countercl ockwi se di ssector blades into the incision and
rotating it clockw se or counter-clockw se to produce a cl ockwi se or
counter-cl ockwi se channels and optionally (d) inserting a clockw se probe
into the cl ockwi se channel and count ercl ockwi se probe into the
count ercl ockwi se channel to se€4Y the channels neet. Another variation of
the invention involves rotating one or nore of the counter- clockmdse or

?L?;{(anseﬂ% acg'?sszﬁ} orseq{)&%j%?g%%ﬂﬁ wﬂﬁlisld\?’g'r%?‘iatar%% | ncI udes

begi nni Ry kind Jor ‘?ﬁ?ré*' geahtal A¥dfnel She captT@dls crete i nci si on
poi nts. sﬂt{t‘ﬁld}ﬁgéﬁdéhdﬁ ?sbg:lman ca‘ne o@ﬂhfa(lrf&lnt&@iiﬁgll Ende dfft loart:]I al t
rlngs or_,0 C | 1! r nts and a
speci fi cta{'ﬁ c%%’e r’%)%‘acat f@he ct‘ﬁ'rf'qadrfé‘c\r%'&rl ?a%eonrﬁ%i%n%'vw%agﬁ'%t %gechannel S
meet, t H@Rﬂ@tcﬁﬂ)aﬁﬁﬂﬂ%‘:%t@’r iRgtween phauted i25:3 e Apsl \\héh t he
gh?nnel arffu Xt \{]%.]Eum th&ﬁnmﬁﬁqcbaﬁuém%ﬂ rt;wtplmkifmt h@{]d Id”ﬂ/lcﬂnees §ﬁ)
etermnin 0 e se or oun er cl ogkw anne5|s e
over | cIRARRATY Bagh, 44 adartar' s se e AT ARcRRE YAciE FPake bos (1)
renovi ngwhene nimiq@nmgzha ieyp.a cl ockwi se or counter- cI ockvm se channel

connector into t herhdVdrrd i dd a%%d&gm&dwﬁmmaﬂse dPWlechannel is
the cl ockwi se or counte cl.ockwi se channel and rg cl ockw se or
Pé?i’f? Iﬁcbugh i nto

count er b ERRASETHOR, WhSh {hE achim (ﬁenf$r&5§?e
t he uppeprﬁmmeﬂham&.:(dx)la:ertnbm@-ﬂﬁﬂh:smmibyv.ﬁti‘tiat itk it i n t he

R N A O S e e
however)ﬁbﬁec?ﬁ'ﬁ? %{)‘4‘?1 % §ARRtLAG KReh 18 %?ﬁ t:}ﬂ(e rret ,hod 0
the i n~rehe tbmé—lur.tmesmchl\mlwmasthat; wharsm IGWR ButGREW ks K
ggg%e:\;&gﬁwﬁei epéﬁe | ower v é: neI ﬁr}? gll d agharsac

i
count er PIRK RS %aﬁﬁ]’é‘?m%rﬁirc? %gﬂﬁ ‘%ﬁ%f %’ ecjgtﬁﬁc rcl ockwf . se
until thmatheayel s neet or until tha finish channel cv~sne~cti ag
i notrumer~t rotateg &’fﬂﬁ'&’cﬁ Od h&.f_gg Ztﬁ’eﬁ!{kfdé' .prodhdeage~tovirig the

finish channel con ctor r ot n .t opp05|te oejti~on. The

bi oconpaAHYHEETERTRY £ ?@ae@a? %‘P&-}be Jrﬂ’cp %ﬁ)jfher aspect ,

t he i nvaglie odtepnshaoklthelspétﬂxwdpxsimrthmgﬂisssemaasblmltemdeéal ring or

ot her bl@&O&@é’gééﬂf n°£%§aﬁf£ gio fA%fqgé%d o roma of an eye. The
a ctl ockw se di

kit coni pri see (a) esect or nt er ; cl ockw se
di seect @¥oquegi %Bc*dﬁm %’I‘%n@l‘a ?ﬁ]’fbﬁ‘ cl ockwi se

channel conneceor; (e) a clockw se Finish channel connectorf If) a
count er -&l0ck 0G| connector tg) a eloc: kmnee probe; and
th) a cotumter- RW de_ pr obe. Gf éBtl n c~ t=~ 'd~nas
Figure x ie a draﬁ?hﬁ EE-.‘HE %“59“ ?QcPE%Ni RELFOH ¥} %mpg?ge Figure Z ie
a_drawﬂnﬂeshoﬁﬂﬂﬂdtﬂevbeelZOﬂtpfodeetngnaOdenhmeénehlnnelport|on of an eye.
Figure {rrﬂﬁtc S AERLY i1 P S00ULEY 914 "end 36b2hah 1ChELERa T KT and
its rel |ons . igf f vi ew show ng
the inci&e®ni nsercing a biocompatib e mater to permanently

alter corneal curvature. .

~ In ona aspect, the invention is a method for

making a channel in corneal tissue to facilitate

insexting a blocompatible material into the corneal

stroma of an eye. The method involves (a) cutting a

gemall incision into the corneal egtroma; (b) inserting a

clockwise or counter-clockwige dissector bhlade into the




bl ade. Figure ~ ie a side view showi ng the gap gauge. Figure 6 is a Front
perspective view show ng the application of vacuumto the circuneorneal
vacuum ri ng. 6 Figure 9 is a front perspective view showi ng the insertion
of a counter-clockw se dissector blade into the corneal etroma.~ Figure B
Is a front perepeotive view show ng the insertion of a clockw se dissector
bl ade into the corneal stroma. . Figure 9A shows a top view and Figure 98
shows aside view of the insertion of clockw se and countercl ockwi se probes.
Figure ZQie a front perspective®iew showing the insertion of the ICRin
the intrastromal channel. Fi gure 11Ais a~eide view and Figure lib ie a

bottom vi he V r a slyde,view and Figure
i28 ie a ffb‘ffﬁﬁ? % g’(?céﬂw %lr#m% %&W@r d‘ﬁ | 3A and C
are side mavm&mh i gziroakwm o &W&n'@&mm ql?&m‘tﬂiunt er-cl ockw se
g' S;GCE or cF' ﬂ'r'é@rt tthel oYY (Hfo%ﬁhesa&flgdm:i\ﬂele\gszmcddlﬁ:ézﬂum er- C|hOCkW' Sé
i s$ect or is . a si an | i S vi ew show ng
the cl ockﬁ\}%@aﬂ{ Vr aEGy \g"f':é’ &£he 315‘ %aﬁf‘aq: ings is a
bot t om vi v ehockwisd haex dmmlma)hd.sdzlwmme R xloakwikew and
Figure ~68¢iSodnttl %# ' ' [
17A ie a gﬁde VI ew an
channel ctihetRegrtingp &

channel and a counterclockwiee probe into the
counterclockwise channel to sea if the channels meet.
Another variation of the invention involves
rotating one or more of the countexr-clockwise ox
clockwige blades so to produce channels which do not
meet; e.g., bf rotating the dissectors by less than 180°.
This variation also includes beginning the two or more
semicircular channels at two discrete incigsion points.
This permits placement of intrastromal coxneal rings or
partial rings or other biocompatible material in less
than 360° increments and at specifically defined
locations.
In the variation in which the channels meet,

the biocompatible matexrial is insexted into the eye.

When the channels do not meet, the method of the
invention further involves (e) determining which of the
clockwise or countexclockwise channaels is the lower
_channel by overlaying the probe tips and obsaxving the
probes; (f) removing the probeas; (g) inserting a
clockwise or counter-clockwise channel connector into the
" lower channel depending on whether the lower channel is
the clockwise or counter- clockwise channel and rotating.
it  clockwise or countexclockwiee or until the diessectox
is observed to break through into the upper channel; and
(h) removing the dissactor by rotating it in the opposite
direction. If the breakthrough into the ‘upper channel
has occurred, the biocompatible material is 1n-¢rced into
the eye.

cudbis el X T

@B is a



top view show ng the counterciackari se channel connector. Figure [9A is a
side view sad Figure i98 is a bottom vi ew ehow ng.the cl ockw se finish
channel connector. Figure 20A is a side view and Figure 20H ie a bottom
view rhowi ng the counter-cl ockw se finish channel connector. po~r, ~ntion
o the znven~~ ' Prio~c to expl ai.gieng the dataile of. the inventive nethod
and ~;c~vicea) a short .cplanation of the physiology of they eye is needed
to appreC|ate the functional relatiunt~hip of the device to the eye. Figure

1 -sbt~w , a . hari zdt AlOwevEran the FﬁénéygamPFﬁllhé°gﬂ65em§et 8ndt he eye
reser ~bl isucig s Sdﬂﬁrz&dm itihen mathiodr ofr thel gadesploni ¢a¥ehperti on

Concent 1A e ﬁoiai’ﬁcj&e‘m gh2°8Tobk by B2 8*‘9“9995535@“?% Lo whi ch
the |ighttifi& ﬂggg‘ ﬁ&xPhﬁ SeégﬁﬁFvghFBFFﬁa PHe“Qiﬁg out exnost

coveri ng dre V&lefﬁhﬁm@qorm mh&npe.ﬁt lenthehelpokwiseoorf coansiexths of
whi ch i's afddi&e dHEHH&%‘@H@ QQtEEQnEthSEESﬁEw¥§e gpd_sonetimes referxEd

to as the mhlte e %¥ re.vis é Ihe anterior
one- si xt IFHR4%H é?éﬂili RiBameft 96rH§§ . 508k njiddie
coverirm]ﬁknﬂﬁhrﬂhannamndqnnanhinguﬁmatrwmenh fobateenazndndstéoc~pri eed of
the chor qiyl Jéhnxr}* Hr %qply ajn@ a(gq 'rbkﬁﬁl:vlﬁg th@%%ﬂ%hﬂ' ghénnginefa' |y

mali

functions to ~s | nvol ved in

LA th O A Lhct, Lt OB oS BB LE4HB 1 ;T8 = T <" ho
noat ant é:rﬂcmonm:attmm ofatidrdal dg ehenveneagtell fheoeyhesagei.s arranged in

a ' frontal plane. dﬁ%é?d?“d@ %h%guaghdqhggnegéﬁeigo?dkg to the

di aphragm of _a canera near S Cén a circul ar
aper t ur e W88 fwy foR inganting aﬂhé“@ﬁﬂ@tgpmﬁﬁeCﬁﬁﬂﬁﬁlvaﬁﬂss°Fo regul ate the

amount ofoﬁﬁ@‘ltbitd’dﬁmym it il datbSthel coPhaRlC BS ramao off0

Sborrar: o Ye T Tk 38 R RUH P ()% BT62KA SR BLsSRRE, DN L
lens 21 iRo S rFORRtEE wlagiise ?9§ﬁ§°ﬁbstéﬁlércéHSFHéPeQB The -8

I Nnner nostcHuMie b caingeyr i @) & dranteki-kd.oec’wisec channeidlng of nerve

el enent séygﬁr@ke‘&r m g&et%r&%éﬁ%%t | i%%r tchgpmfe‘ir c%hﬁg%klp'&,gpr sions. The

retina 1 a part ' ar| as an out growt
tore- braM)CQMI%WIH@QﬂkW@%efrW%m C&Sméef-"-%'er (g adt connectl ng the

retina paloddwide g¥cidy Wrdd (H)e d Couritedi-@labkid¥er pRbbeqds and cones,

| ying just beneath a pignented epitheliumon the anterior wall of the
retina serve as visual cells or

Brief Descxiption of the Drewings

Figure 1 is a drawing showing the horizontal
section of an eye.

Filgure 2 is a drawing showing the harizontal
section of the anterior portion of an eye.

Pigure 3 is & front perspective view showing
the radial incision marker and ite relationahip to the
eye during use.

Figure 4 is a gide view showing the incision
blade.

Figure 3 is a side view ghowing the gap gauge.

Figure 6 ig a front perspective view showing
the application of vacuum to the c¢circumcorneal vacuum
ring.



_ . photoreceptors which transform physical energy (light) into nerve

I mpul ses. The vitreous body 26 is a transparent gel ati nous mass which fills
the posterior four-fifths of .the globe li. At its sides it supports the
ciliary body 16 and the retina 18. A frontal saucer-shaped depression
houses the lens. The lens 21 of the eye is a transparent biconvex body o~
crystal line appearance pl aced bd&t-ween the iris 1.? and vitreous body 26.
Tts axial dianmeter varies markedly with accomodation. A ciliary zonule 2?)
consi sting of transparent_fi bersgpas& ng between the ci |ar¥‘ body i 6 and

l ens 21 serves toﬁsﬁﬂ“}fﬁ He 488 EPnt, BOFSPLCEAVaN Y LW BPeWiREe ciliary
nmuscl e tthednaertion Rff & dovptagaiclockwilse dissextd?, biks dnter nost

fibrous dyensha odddg resenbl es a watch gI ees. =ts curvature ie
somewhat great erﬁ}u&an the8 t.eat t he 3 obe I asi daahl {' herical in
i o E Rk P JBPﬁ° gen'glile | SROMABR anot her

nat ure. However
gi vi ng rdhge it!‘tﬂ%ﬁtiimmﬂ sﬂrnclbcd@mﬂealditamemoa‘f billadecdntoathe call ed the
optical gedifaal tdesonedj ght f atteni ng taking place out vvardl y thereof ae the

cornea thickens t rds i ri ry. st of .t refr n of the aye

t akes~pl ace throu?#a é&(rﬁ? L%ﬂ h el“'o‘r‘—‘ldg% Qwﬂet ai | ed

dr awi ng ®fside mvemﬁ)rtl‘mrimmhd.fou o gﬂl@lck,wisbomdt Wom&nz‘eus | ayar 8 of
the cor R@dekwied Prends Nost I ayer bei ng the epithelium3~.. Epithexial

calls on the surface Funct n tain tran are e cornea Xx2.
Thane epitheli al e‘rwea% ﬁ”‘gﬁ 31?&' &?&Q%etyl chol i ne
and t heitheaciriasxtioreqf dites rmdmmm Mmrpm wihaswtedt.r ol e t he
craneport of water %;g_. tirgp | ay teA3y Fupal | f gt he etroma 32
of the ge~rnea F ~ein11?gri~poa¥eﬁ rﬁ{iﬂw%nﬁ?ﬁa 33, lrlngérgr ed to ns
Bowman' £ %‘f@‘ the, vARUYM ‘bet ween the epithdlium 3Z sad
the stroma 32 of tmtgmrm {fha atidenyvisi iand Mhgureod 28 4lsamei | a havi ng
bands ofy, \%ﬁgﬁlﬁmrﬁ#gﬁwé% Gha AL IE T G 100 SR KR e Whol e of the

cor nea. e f| rgf bands par al | e o Che.surface, sone
are oblique, espe R4 ‘3§/ ;?ds‘fberl 8 4% F TR P82 34 is
zeferreda & axp Dekmermhﬁvdngerﬂhmrmunuezebm dﬁaﬂ:m.s har pl y
defined fromthe s ﬂ&%@% "€ R ¥rdes RAdAlRIIvAd REORERSES Oof the

cornea. The endot s the noat posterior |ayer of the cornea and

consi st SWRLLX ‘3“(%& 5%"9?9% The licabus 3~ ~.s the t=ar~sition
zone bet vveen t he ebigure-ci4Nad8& sidies otiawn ar (Beguﬁé Q4B iB) aon t he one

hand and. Shd d a the Tnventio~n Figures
e n@go‘%izné) *@1&&1&9{ e digh

3-9 ehth into the corneal

i aeeriin | oeonpat | e mat er.i al
etroma. ~a this caSEY c’cﬁrpﬁgtqa’tﬂ’e‘ﬁieﬁ Rigurg, 358 A& & onal corneal
Xi r~g (Mtorﬂ*ﬂwfmmm tthe)omianwhe pmhy.l als may be innerted into

the cox~eal etromg I‘H[’gﬁ 30‘-.1;99‘[ '1\’6% Yestad ff (high .
nodul ue of eI as }rh S~i.0 mzy ccept abl ners such ae
pol yrret ‘%ﬁiﬂ/ﬂ-} T‘fiﬁé&é & ene propyl ene
(FEP)) poI ycar bonal‘:hgure -17TA is a side view and Figure 17B i8 a
top view showing the clockwise channel connector.
Pigure 18A i3 a side view and Figure 18B is a
top view showing the counter-clockwise channel connector.
Figure 19A is a eide view and Figure 198 is a
bottom view showing the clockwise finish channel
connector. )
Figure 20A iz a gide view and Figure 20B is a
bottom view showing the counter-clockwise finish channel
connactor.



pol ysui f enes, epoxies, or polyolelina such ae pol yethyl ene, polypropyl ene,
pol ybutyl ene) and their m xtures and interpolyners. Hy "high nodul ue of
el asticity”, ie neant noduli greater than about 3.5 kpsi. Many of these
polymers are known is the art to be appropriately used in hard contact
| enses. Any pol yner which ie physiologically suitable !or introduction into
the body may useful in the insert$ o! this invention. Many of the listed
pol ymers are known to be suitable as hard contact |enses. For instance,
Pt4uri A has a long hintory in ophthal nol ogi cal usage and consequently is
qui te desirable for uae |n these inserts. ' Additionally, the bioconpatible
mat eri al #BESRRE R HRA RN e e.g., those having a nodul us of
el asti‘ci ty bel ow abwt.aﬁ Eokwlatronﬁg pried alededldedfivdgde i psi and 1 kpai)
sad most , DR el £hh indEhSE Sy &&p@w Wi e(stsﬁmﬁﬁwp Belddal cally

a 0

conpatibl used I.n soft contact

t
| enses ar@‘%ﬂ*?ﬁﬁ% 9 ‘E‘i\% 'E)Y'E) ymr‘iﬁ%@%ﬁ%ﬁ‘aﬁ CiRte e i nvention. The
cl ass i ncfunietiongli vebat tohsylp oodadthd| dewlces thvosshe @&k such crosal i nked

polymeric gels as p I fasred gt

pol yvi nyI r rold donﬁoggé’f% Es;&hé[ ll;@lltene of;bg;i%ﬂ I\étﬁe‘.'ﬁ;aﬁees

pol yacryl %c?‘ﬂ“a% Bslyef é@hol yners,
and t he |akeerntondbilged bsphegicab@qrmtm steEprementt ag i tink ezbxreed r an,
croeslinkggl heparin, or hyaluroaic acid. =n many iustaacee, the

bi oconpati bl e mater h that ie to say, is made up of a
nunbe?pof pol yneric *ﬁ%\ nf%b?yﬁ'y%é &%?W&%‘Eﬂ#sﬁy‘?ﬁo@@f%l e pol 5mer~on
its outercmém:eicTMQrtmlahcrh:bs&:tngaltshm:bknmrtraiéyai'w ated or
fully hyota@aﬁd @uﬂsa@ &hfcﬂotugetegﬁ@%uﬁ ?%A)'ﬁé’ééﬁ rg and

conseque ute to case Wt e nsort ﬁ% be
int rogﬂcgﬁ"%/n??}\{?ﬁ'éf?'?ltﬁ Fg?rﬁl *%r t%e?‘w%m‘?%lﬁ"e I ARG it cypol yNer s
i ncl ude pidlgihgas gpyetagt et hporylene ¢heBdeteNampbfives etikels yd&Ni des,

pol yvi HY'Wiéﬂ'iﬁoﬂﬁiié’Vﬁ’ﬂd «Dﬁéaégﬁoyﬁ %fﬂed’oéﬁ{&'é’&féi’ r@shaﬁa' ate)

pol yeChyl eneoxj d n aci d ol ymet hacrylic
aci d. polSP Er% %ﬂ %n?ﬂo 8 R | a'f'ﬁ‘% %n"élh%;i%lr copol yner s

and t hei rVi“,@hbletatoohheV\frbnt hyd'l‘b@tmhh‘.er:km:l d!tyeifmhtﬂmm:f ctitt®noners,
croeshrﬂght@pcra€ P fs @ﬂ?iﬁﬁéﬁ Tgyﬁ &e{4 ¢ hydrogel a include
g c

hydr opol yaar yl oni Vi n |vat|ves,

hydr ophil i a’ ponure@h@h@ s??Yéﬁgn %dﬁ%ﬁ?ﬂ%ﬁ% A the lika.
.Figyre:3nNMMtthveaﬂnafunobienoandnikecoﬁﬁi&s@danﬁdbhe therdidnidpf a
patient8 gy boggel§uﬁﬂﬁoﬂ »JBZEF, th’Fh§ Dﬁ?i-a?@ ige GRQPE)?%%‘J h a blunt

i nstrunen u5| M Cr 0Sco ion Or ano conpar abl e

fixation tWRER t?h@a nEpin theiceb %B}ﬁer ?E&)ch} RERRPEYi 2§ reticle
(56) is pﬂacédvohveaeinosuepeaﬁhng the lepsedtiandpaecommedatiende. A |ight
| Tpr eaei oo i enam znﬁ‘ hﬁaaetgﬁetf% § £8Y1f Ettﬁ’né@{'foy? orr DGR bEON Wher e
the inc~, gl on t he corne e position of
t he propo%%ﬁ mﬁ%ﬁ Foﬁ°Y§rgn9e9gth Qd°ﬂ%|ﬁ38 ah® L RXFRRGN Baﬁhyneter or

ot her depfhonEaxuplagedevIteisThechhnckbzeﬂlat disel tgrbespondingout 0. 65

ond .90, FBcatishshen ok b BERERAC dfecydSpLBeBtaclg ighionth 00 o

t he thickness nun, using the
i nci si on F®BFe¥ecRY 5hS$ﬁ°Fh‘FlgHFEtﬂreTﬂﬁliﬁélShﬁnPBP&Hel?Se)TBH t he
|ng|8|og sbeé 666theep&ptlevutheﬁhab tbguhkadech68imoan?ebﬁaemghbout 0. ﬁO
ca 5 ) okflikn measyr e e cornea.. The
i nci sion gﬁhﬁ ngggiﬁ Eﬂh geE98é|?9 SE ?Q?EQAEEH §§ﬁ§| I’matrked position
of the pr3pESEROLA QFonwaiG tHSrVﬁE|§PoﬁhFEPHﬁdE eTﬁﬁcPﬂcPY'on ext ends
through tétmipishéhguespheti8atmabesraefionaneThedirdisappr dividesly i-2 mm

| ong and b O.apd d Cranalaql BGLSI is on a
radi us Ofé§%“6§aca BHEXQ°ﬁ ?Q cQFﬁg%”§% gﬁa gg 1ﬁ98 ?heqﬁhglgﬁon may be
used to nﬁRSQEh°FnPbFabe§e88r&Dﬂop°ﬁheth9rlﬁhembﬂtnﬁﬁharThayers at the
bottom of the incieior~ within the stroma., This ~~teas3ag~~ of the lanella
will facilitate the insertion of the depth measuri ng gauge (~0) (see Figure
5). A depth neasuring gauge (70) tin this case, a gap gaugey ie irieerted
into the incision to detexmne if the depth is) in actuality, as desired.

if the gauge is easily inserted into the incision, the tissue is thinner
than the gap and if it cannot be inserted, the tissue ie thicker than the
gap. Once it has been determ ned that the incision extends to the correct
depth, as shown in Figure 6 the radial incision marker t52) ie placed
inside the central bore (48) of the vacuuntcent,ring gui de t50) ( and the
conmbination is placed on the front of the patient's eye (54) using the
centerlng retlcle |56) on the radlal |nC|$|on narker (52) to center the

e e res .



-13 follow ng di scussion, however, a procedure that begins with the
counter-cl ockw se di ssector will be described. The counter-ol.ockw sr~
di ssector blade ( 62 ) nmay forman arc of between A and 3s7, pxeferably
Eorns an arc of between about i70 and 2400 and is ~rhown in the drawi ngs to
forman arc of about 200, The dieector . blade (62) is introduced into ~.he
crnea through the incision in thg.cornea and rotated counterclockw se fn
this care past the 180 point, through an arc of aQproxi mately 200. the
di saectc~r blade (82) is then rotated cl oakwi ee and the bl ade is backed vut
of the |memmmdmm~dmzmwa |tmd1a$t:fmm Next, the
c7.ockw egbrggﬁa@_ﬁté)r pa,[g:q}e tﬁ@mé ng_ﬁ tt']:‘i’x upport base (nee

| nt roquce

Figure 8)_ I nto the cornea through

e\'rfl ssect or
the inci HETERHYHEFWh “~.n this case peat the 180
poi nt) through an~ %he :tﬁtia'morm(mmtaelpﬁm(bf Ichet tha'acﬂmrmwaslngom‘uect t here

wi il be aih BULPIoWAEIMAE ik IRYSEINAR, | QUM ¥ et 9 11 this

occurs, the \?issectore& ade |e rotate % unt er - W se, ['ade is

backed odi®%of-1h,8 fh qh@“ﬁeg na Pﬁ'&? med and the
bi oconpattg xmdrewith ithe tﬁaa:eo-éa!aitt.heu (Iliy@r()@)f. widds lsmd nserted t hrough

the ori gidsted NClyd R RIHE Iv¥redtE acgﬁtl e tg(ng?s@lﬁltigemlgna%eal so Figure

.zt d rease 1nJge ance to c le not felt, a
cI ockvm séh %’dﬁ n‘u( s°eéeilt§t FaFinR, ’Ieé""né@rtéﬂ"’t &%ockwi se
channel , hotoxtgw@cmmmdcmmfpmh@hmmn |qnemgyt (ddahity rotate past
200 ol oclqm_q-e i | pulddd.mal |y, the probe will rotate past a0O0 and

clearly into the c&q neI creat egp E?E counter-cl ockwi se di ssector. The
probe can then be wi ‘Rféc mi€aBe $TARERRYE®A e vacuum cent eri ng

gui de carﬁﬁi@ﬁdﬁ‘tmmadnamdvhm Hiddmmide pos textiax ac,un-rfitﬂutm efse the ICR

'W”Fierhid el mﬂ% qﬁ "‘Z’?d“h ‘“‘?t%c P g, 200 1
count ere Js(ee: 'he aé? I@ﬁ%"@%n
count er - disAed Fheprkenss. (90 and 9Z respectivel y? are inserted into the

cl ockwi se and countg{e q&p&(\yﬁeof:ttg{éggy@b e 2P YU \é?a)i'e(rﬁ:e% jfi gures 9A sad

a?. The |lower c el Jje deter.m.ne serV|n osl tion of t he probes
at the pdfait %gt%c{] lgl}é'ﬁ %’@é’f’ &hA ned, the
probes ariel‘iraerin'&/aﬁd r\dmltﬂmla:tlmﬁ}elzis by Teat aximg. tdiam«ﬂarchmrisea‘ or the

count erclm lorf) og,k\@ q_q_ i&?ﬁ.\lﬁ GGKW se probe. xf it
has b d he clo ch
ol ockw SETIRARD a#%a%w%%mﬂ S BARRATSC PORAE FAd 360,

prefer ablgildfamethoslan Lhand 2ens ) 3eGven tion Helglnde Mdharat 8shown to
be about pz¥)dsor rﬁfa t&ﬁﬂégl@ﬂé& iﬁt&? tg@églgzlg@ Saﬁc[r.ﬂlﬁp ngl and rotated

clockwise in a sim nner as 1's observed to
br eakt hr ough i nt & g?e‘ AFNTelr tHE | it has rotated
330. |If tmumwtelﬂhtoua:mrmmenmmwdg ﬁuemmﬂanarwmmm decr ease

In reai el té‘{y% tg !ﬁﬁr? cl ockw se
channel Qﬁfé}ﬁ] mﬁ%ﬁ céglu&r?gei;? W se and%?g'm)%/ fromthe

cl ockwi s& g1 % R RAEME&rum aent eri ag gui de
(507 shoxﬁowew&.gma:musgrfmmm chhevred drmrqmt indridirerdledn in this case
the | cR &gk | P f H%ﬁ se finish
channel ¢ ne%)r W ﬁ]ﬁ%‘j{ﬁtdf et Wween aut bige‘retJ B%#Qrwerabl y

bet ween te t%’ar‘tﬂ- BE be about 400
will be iﬁsuuamngntuumg | plesre mm@u tHereot ﬁlﬁhl‘wt@dﬁﬂbaﬂ ockwi se 3n

a simlarefeghd ,_g_ﬁ unt ﬂgggfe onneot e
with the %topeh anao or '%Jént"ﬁ ﬁa“f%f ni sA'%anne corar e 4 ’?tl p rotates
t hr ough t the eye takes place through the cornea.
Referring to Figure 2, a more detailed drawing
of the anterior porticn of the globa, shows the various



the entry incision. Channel connecting may be determ ned when an abr upt
decrease in reei,etaace~to continued di eseceion ie observed. Once the

cl ockwi se and count ercl ockwi se channel s have be2ri Gor~nected) the Finish
channel connector is renoved and Che vacuumis eased. The vacuum centering
gui de (50) shown in Figure 6 can then be renoved fre~a the eyo arid the

bi oconpatible matorial inserted. If it has been determ ned that the
count ercl ockwi se charutel is the-Power one, a counter-clockw se channel
connector with an.arc of between about 0 and 360, preferably of between
about 240 ai ' Laur 1 a e t Oie

i nserted g%'nrgf?gfg%fhgggh?%tgafhgﬁgo§g§§F§Pg§E%%gggbﬁgEﬁgltg d rotated
count er - cl eddum, 33 .- Epitheliadncadlascanshn pHYEAGEr Eunchidenl , it 3e
observed ttw imadaittaimokgianispacrency ofotkei esernbannel oThesei|l it has rotated

330. |1t lpuehnels 1900988054, 1hNgLGNaLh, NBNEREE s RA ADT upt decr ease
in resi stan%tlog cqntinue hsgecu‘og.i this_.is the case, the
count er - c/A5EGH é“’gﬁﬁ‘ﬁ'n@n faft BFELYIEKRegulates EhgcRA¥B82And renoved
from the corpuacdiesciands ecalianiel théheranspurti ofewatdraaddt he vacuum

cent eri ng edeidkediyesS hatbugh EhGU18n81588 bECELECHEEBRYCY ! bEMLEGS Cve.
The bi ocog‘lj&atlblﬁ. material, in this case the |ICR can now be inserted. If
the chann&%¥7§8 dé nmeet, a countercloekw se finish channel coruiector with
an arc of between aksueng@gigemdlimdtipgelanibay3det ne€mrazbdute388 and 450

oner ) o i O 109eR ?bog%sﬁgggﬁﬁ?LFagfgggei§§di e
mat uZer s%&ﬁ?}\“ﬁ‘iﬁ“‘gy}egg%%?ﬁal sExemA, 8ﬁaﬁ§?e?°€8ﬁﬁect ith the upper
channel , tt@omMas 3i2hdse cogpad.sad oft ldmeliasbhavingebantdancé €abeddsi nued

flihssecti Opadalledli e Iaalcﬁ %it%@rfhﬁaulé%ﬁﬁ?ﬁgr £Ret %o&'tbpoe%ﬁaes t hroEgh tlo
e entry i i on -1s _Onc c wi se, and count er -clLockwi se channel s
have beenclé’or}gﬁese'et Ypile, mo itm%ghgg‘ﬁaﬁﬂﬁr°88rB@ngofrei BaFBA48&d*CThe vacuum
i s saaed~&Me: WARERACEUMSSa® &rengbddaue, (8epechally mpterhovdy.rok the eye.

Next the posterid Liaiting laninan3khis gagerrla toFas(beBLemBY e

i nt roduced | he it rgetromal channel in the clockw.se direction or, in
the di r‘ecﬁeg‘%%%f’tet'he;%h&%nél "g?ﬁﬁgc{“SP‘SFg“SnEHMEHMSg&f-i?ﬁg ERAT of the
ZCR may B&e stxomaydicngnderesilgtantdsocpabbalogicnd paceassedi ofussed
nove. As whe Qre@agbove, this invention also includes a variation of the

procedure outlined ve i.n iLgh t oupter-clockw se_di ssector barrel
(80) is rotated, af talg\% %&drc’g% f‘gng?ngs Eh@ E‘8Fﬁe8,°"?"8§g°thﬁYf§o but nore
than 10 oPfathe soriea e copsimtscodi ssedngiei dayerapddceedds.t han 180 but
typi cal | y Ther € intbaie 30~ Lol kbl \&Qaekisau_ehownaaﬁe:e&aé&t &gﬂuceddi ntg _sepaL ate
i nci sivna - segti channel ez prdduced in this
way. Thesgo%ﬁég{l@éhrg‘#;gﬁ?ngf:?egﬁ s’ e‘%%?pggg“&e i"ﬁ?%&jgé‘ien&n?nal | er arcs
o bi oconp®&ns anshithe LorneRo 12heucsheegther.t he correction of) e, g.,
astigmatism T~.1~~~~:..3Av n ion Figures 4, 5 and Il-ZO show t he devi ces

useful in The incision !'or inaertion of the
di ssect or ision tool (ss) shown in Figure 4. The

i nci sion bl ade (6818 35i9; ahgid thenreghod fox dneersiing\a t he bl ade
(ol L2 amtmccHyacaes matort et s skl saich st 2
Egﬁgi Z?e, %%Jénat{}#e g’tﬂg’t‘!ﬁ@‘mlﬁe%{'&g&#@dﬁnfg gﬁgrﬁq&r I to separate the
| anel | ar cArResloring HISRles Othexe Sosmaoefoblowonpatiidlen. The | ower fork
(i26) o thateadgaluay o ifverted) thitdl theS cotnedl stroma,

including but not limited to relatively stiff (high

modulus of elasticity) physiolegically é.cceptabla

polymeres such as polymethylmethacrylate (PMMA), TEFLON,

fluorinated ethylene propylene (FEP), polycarbonaté,




~~7_inserted down into the |lanellar separation. The gap gauge t70) has
upper and |l ower forks t.25 and 126 respectively?, tho diatazce fromthe
bottom edge of the upper ork to the top edge of the lows: fork (the gap)
bei ng rom about 0.39S co 0.525 nm The |ower foxk t125) will be placed into
the lanellar separation to deter pe the separation depth. If the cornea
tissue ie easily inserted into t he” gap between the upper and | ower forks)
the tissue is thinner than the gap and a deeper incision my be required.

I f the cowsum LCapoxied oxSpblydletinsdesushoasghe gap, the ti8eue ie

t hi cker t nd va e t50). The
vacuum ce%ter)}lér]fg‘ gw (fé ?ﬁ%%(?vlé o' Rglﬁgﬁ}‘.‘gigﬁef g#ﬁ(@%ﬁﬁ’égl vacuum ring
t60) at tm m& anBYa"E}GPnﬂP?‘B&PGa? central bore t102?
ext endi ng ef:l.lmitdie:ye'nd icf nelantv moduhiggrdatdrsthant aboeyeldt S4kpeihe vacuum
gui de t50 el [Paty i 1 tngxjgnds vertically
appr oxi m%agwﬁtﬁée%o% %%Ig &“[’?’B ?'h Eﬁé %gﬁetgrsg &he vacuum
centering ely,yaed, |h(§|’r'§i cepkpcky Eﬁﬂe9ertﬂ?ﬁl PY+¥P8# t he solid
ring thB)ﬂtﬂruh Mwmgﬂd@iydwdaablanfert tdtraducthencéntoal bore
tvigﬁﬁm“*."&'ﬁﬁ?{?‘w k) UaoBU Lot el (Blefin OPCEnIB LROEnELENL ™ enl vacaum
ring t6o) %H% srsPt?qa Merfe 88 %PFHS‘ gé EﬁaFgﬂ;ﬁggﬁe‘Front of the
eye renderhan:gi mmwﬁmﬂe Fo0) ingtancee PMMANBBBI 8 BBg t he support
e vacul e o e b vacuum
apace agaﬂﬁé‘t% réafj?t(ﬂiﬁl% %é"&/é‘n #‘8 |i@5ﬁfﬁFneal vacuumring t60) ie
ndde up of Nn inner Additiicr@dly,ethenbiocgmpatiblei makdein} may bentral
bore t 102).q47 [ [ e rge see the

Now' HdiaRd fiJolf}‘?d e Qz)g mt%eh ﬁ%&ih@ | mGHQD.'GB be

entirety of t |s t.0 as i $

di scussed & é (5~af’?f Ha§l°§ﬁ E%FE*E%EY éﬁf%ﬁ

subst anti & Insicmndcmdémam.t rartm@oam prefermblyi beswesn bl ndd. ande outer
‘'vacuum ri sporgdi, wHidh e PHYeLd1¥gTRalle %Bhﬁh@‘ib@.et {etuaerem centering
gui de (.s0). ant r tq.the cCi rcum: eal \ c umri F} gé y be one or
nore ri dgm ﬂ%nq;@aw]@ b (1[;%@@9 1@359 uf g wc\%ﬁenh;he support
base is at ane f asThde pasipde magardal ofii ghise
during. Sﬁf‘“{fﬁ?ﬁ ”‘S‘E‘g%‘.‘ﬁ?’ %‘E‘&é‘@@. E ﬁf*ﬁ’%ﬁ?ﬁ?&%“%&%‘?&&?tSe| i ne
(58)~is s Cd@%7Pe®®and Fi gure 128
shows a bmlmhxdmthmerﬁmwllm SIROIYITHENMAY ©32). The sighting
0 AR, AP k1 ) AR,
with the G&r XAVAT i’si on mar ker
(52) ie ushein eapelymenr and dnhexpalamens,gande thee 2ike apewelle radi al
i nci si on Ry K¥olddic ig81mid¥s GRIUH als ¥casliitkedoidebdteangcuum gui de (50).
Once the S‘#ﬁ% etcf ée that,{(é{‘e ié%:%ni\? uj (50) :s SrOEerI yhceﬂtered
by using t a ‘18 applied through the
vacuum sour ce I i ne |38)th##9'&%11 dliel diczompatdbles megenigd opening
% 10) i nridie b rpEid N ethaty alg! e rddig) (1@h(mfww&%we§: 8|) Once
e vacuu i a
i nci sion dfy'ﬁ% ﬁaﬁ%%#f%*vt%ﬁ'g& X’(Y%Q%ﬁl he vacuum
gui de (50)9@@%@:&0&“ Q“%#%MW% ssﬁ%ﬁ@r iél matPeials mayert ed
into the gantgfteiIyy (Hfrawdd tde Ml deplMiigures t3A and

Che g?isgfﬁﬁﬁéﬁ%ﬁ il W‘f@fﬁ)ﬁ%ﬁ%‘ %54’ '%ea“ BertYY s o7 ot es)
it defi nesQnuxibuge aS@sthﬁmmr'l%ﬂh ahich Ko insexy mﬂ}blé?ﬂ to the bl ade
axis (i, 34nekomieeEimed othe interlamellar tunnel. sSuitable



Figure 13A is a aide view and Figure 138 is a bottomview of the
counter-clvckw ae dissector (129). The blade (131), in crvsesection, is
desirably rectangular (see Figure 13D). This permts a | arge anount of
material to be incorporated in the blade and yet forma substantially
revtangular path in the interlanellar spaces of the corneal strunms. The

bl ade (131) is in the shape of a_gij or arc of between about 0 and 360,

pref erably between about 1~0 and 0, and shown to be about 200 having its
center the axis (134) as shown in Figure 138. The blade s ngjor arc is in a

pl atnﬁ fe: neydth @éﬂhﬂ:{:ié éDpthe A End1hidly -poliiythytizangaivy Inettadridh: fe' S Ior med
eo tha e 0 up to
s TR A ) g A R 1
pl ane of t hBVR) adE°¥Z@ﬂ9‘Y idR P W%M'Q%WW&“% preferably

bet ween 0 mﬂy@@hynmeopi@éﬁr;wlwtm algohols WWcﬂnﬂ:m and nost

PregLF'[ 2b: #‘?ﬁg“%'f@%ce&léc b?ég% p%’(’)?{}?a cfi?%ﬂ bei ng ge I:"yThi s ange

per pendi c Ui maaxykamidedr mawl hedx F°P§'1VH‘§€Ft andi fhedthe | I’ICI si on provi ded
for lntroohmhbmwiombewﬂmsmﬁpmme drikB hydraplidisl « wowmomdrgyne. This

angle, alt ab IS found to
pr event teggﬁyﬁg g@t?h Ex%u%ﬁk%’ fr:%lﬁs t heﬂgg?d@jﬁ operméﬁ% | engt h
of bl ade ahRFtudsg %'°&‘P:H¥§i °¢5s BAe i RV Mk ire dissector

bl ade (i 31<)arevac£vbbe nwmmxm pmﬁeﬁﬁmﬁswanwmlbm ng use.
The outer rEf 1&% gor barrel (i30) ie slightly iesa than the
di-anet er o z 2 e vacuum qui de (50), th s aIIovvl ng for

rotation of the di ss@ %Feb%trﬁmw'! 1Borad}a idngirion F2)sO . The
overal | Peredl aii oh8hf pont cbflea Fekeris tédya d{Sae! er'rh'é é-.h.eyﬁ:c of the

bl ade (i 3h\\Lq! bRa! 0QLL:-Ohe L U6 wﬁ&}wwvh@ {455 4l chosen so

that the ratrto o amnet er |s and
i 5sl ~ specifingl &} PRexrpk @%@%@m %u%%@%ﬁwmq%M|%smm

about 3: lw@zﬁﬂamieaﬂxﬁbwﬁ eedhmwuéﬁesmélmdﬁsn irfgkadon t hese ratios

|l h 1) h
fwo ot her TREAEEG) ?Hgfg%%?e’? o JEL3Y B8O UEe) OBE BRicen A ) 12

ef fecti ve SPERGR Gh°BF the {upreseien dér? “'FWFIP ;g Hghtterl anel | ar
channel i niwpeesatonalsshadabwitnothé otehtoring fé\eicllesmtrmribawel (i30))

t he di ssec e i ch IS

subst ant i a*?éig#'gga‘fﬁ&%i %hgufil%{rgg&‘ ‘?’ﬁﬁ%%w the di ssector bl ade
(13i), a it noves inThRcthdckness| af rehe r%ﬂ'ﬂaﬂ%l?ﬁ? ROAEELORRF | bed
above, nustha&oprypoyedi Liiedalipnoisddstvermined toingi asculvradoniel (301

rotation. % ghaEggcga ?EEB‘Eh&&ﬁthntpgﬁgﬁfmﬁn%?’ge{rfc& C fa~st. The bl ade

(iii) can h™re perpendicular to the axis
(134) whi ckhigknasgnéscuguallys Gh\seenwe@%r‘ibﬁadenéleﬂ Whei | BRey. the

cone angl eificsboon wolki BurmaaatkoSapaei:Ehabfyaﬁéﬁt(twsﬂthifaal 6f this

Py the | ancPFLtREgkResd' Bhcchs adrh8albe HEEyflefl BHOSE SPRE TR - D272
course, vaPyS8 maw usdngethecpardshonchoalckEéGhr Fbﬁmsiaeﬂ%rgeéﬁretry of
the ICR i nghal ineisiba bladeof(sBheonyehe ThRCHESORCEOEL1D(GEE {&3dek may be

rade of 2 ¥ghekhal URLCLLALS, (E5) Ve 0ebuboiokebi! hodo! gni®haks such 2

st ai nl ess er-srmlar Strong and DI OCO erials,
and may beMBoioBd,wACHOFALAG Feo‘ebenmeepuaﬁds’abﬁcmesat ofiotheimited to

pol ~FI ENVA aggnesal msoaae&uabﬁdbmaubag@e) Lt508Rehi phgdityaedragic -21

o gani o- 'JF@QSR%%“;P“B%E%. scDUPRELLERTSE £8 PhhebiRa"ieteien 1 aqe
(131) on iapd &h@r ivgdsioni dsr uadoed Theoinsdsinncexpendsothraughacuum

gui de (90) thEh%p&Qhﬁ'l&Qmedﬂa gbwinaa di ﬁaﬁsi-ahebhade mhuﬁszkiﬁlawmy be
tis r,oduced to the

rounded an unt .so _a ear, co u

i nci sion ngag EV 4RBS; HBESF@%WSPEdEbQH héodF§ §f§§ B a&@ Ps rgbgted
cl ockwi se ae shown. The dissector barrel is roCated between about 170 and
240~ in this case 200 clockwi se in order to nmake a 200 channel. The

di ssector barrel is then rotated counter-clockw se and renoved. Figures 14A
and 14B show a side view and bottom view of the cl ockw se di ssector (139).
As is shown, the dissector (i39) is constructed as descri bed above with
regard to Figure 13 A-D but the dissector blade (140) is in a clvekw ee

rat her than a counter-cl ockw se configuration. Follow ng naking the 200
countercl ockwi se channel descri'‘bed above, the dissector barrel (141) having
di ssector blade (140) on its lower end is introduced into the inner bore of
t he vacuum gui de (50). The | eading edge (14Z) of the dissector blade (140)



Figures i 5A and 8 show side and bottom views of clockw se probe (90) and
Figure | 6A and H show side and bottom views of the counter-clockw3ae probe
(92). The probes are designed such that the axes of the handl es -22 {1s1
and 152) are on the dianeter of the portion o the probes (153 and i54) that
are inerted into the cl ockw se and countercl ockw se channels of the eye.
The cl ockwi se probe (90) is desryRed with a support armt155) that has an
angle a as shown in Figure 15A or as decribed above with respect to the

di ssector, bl ad The count er el Ve rohe (92) .has su rty arm (1 S6)
that is vie’??*%g?n Svh 13 jlr—‘f V{% (aa besn{aﬁ.él er)pDc?%é‘g' ay be

bet ween ovhich 3658 pinterthe wmm naEy e md tananad@® amnd is shown in
the dr awi fygfe {£1 hee 1&9% Fuwrﬁﬁmlr?/iawiﬂdxenwm tmscw ai de vi ews,

respecty of o t res 18A
and Bpshow %%%Tom a | evvs m'éﬂﬁec*ﬁ \ry]:lwf tlf'&ﬂ) co Jr:i'r%qockvvl se
channel c@hnkke 01=a'(l¢]5h§ Wi‘il'hb Faaidkt gt 2 hh dnEset len %r‘-’r"%ﬂ demtdy and 165)
of the chig@@br Loy Faiee smne eﬁeéiqsrgﬂ.:t Wed)aboe degth mesmeting t he

o 5?28[@%&@%’5%@@ e Tfanp ‘Db, Aot ot SHERfRE e 0 2Rd 900,
shown t o thre sinrcie b tei drp exemdron 5aﬁ1d'-h¢ depbhhdiaorbhrametsald iy ens,
reSpectlvﬁydoéiié@ C|P§k&’hé?id g Ste i 1Wridﬂc7&)he and Figures

20A .and 8 n | t| er-cl ockw se
finish chia g&%'g @g%a;{i?i%)“ Tﬁ?ﬁ%ﬁﬁg‘ ean"’tfp é}@aﬁ% rrels ~ t174
and 175) eAnnole be nirsextedncthe diraveris fhdckexiddwn sde gARe with
respect bo tre di SS@&&@V:&. Bu€ Bder NPt dditirigE afe i HmdaRlaiie spirals

of bet wee b 0 ~ Dr bl v. bet wee 8 450 and
shown iu ?’ﬁgﬂgéjé?vf?? Eﬁ %%P%%guféé% %i@?‘ﬁb;ﬁ%ﬁ%%}gﬂe descri bed
and exenptradiel ime ommmr s cdmpianedrinaldy the 19entrahi s art
woul-d reqwesmwarwttmw@é@ueqawﬂﬁﬁ ghidd (g0l d red weld Wi thin the
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egui val en(Si'hrIP%\imQ)n%h%eC@m%?m m@#ﬂ#t(ﬁﬁ)scq}pethﬁ xafinl nvent i on.

incision marker (52) to center the vacuum centering guide
(80) on the center mark previously made. At this point,
vacuum is applied to the circumcorneal vacuum ring (60)
on the vacuum centering guide (50) through a vacuum
source line (58). The amount of vacuum applied is
between about 10 and 27 mm Hg. The radial incision
marker (52) is then removed from the vacuum centering
guide (50). It may be ohserved that within the
circumcorneal vacuum ring (60) there is a slight bulging
of the eya. This bulging of thea eye contacts the vanes
within the vacuum chamber which helps prevent rotation orxr
other movement of the vacuum guide (50).

. With the vacuum centering guide (50) f£irmly
affixed to the eye, the counter-clockwise disgector
barrel (80) is introduced into the central boxe of the
vacuum centering guide (50) (see Figure 7).
Alternatively, the procedure may begin with the clockwige
dissector (86) shown in Figuraea 8. For purposes of the



-24 s. A nothod !'or producing an intraetromal channel for inserting a
bi oconpati ble material into the corneal atroma of an eye, said nethod
conprising= (a) cutting a snall incision into the corneal stronmal (b)
inserting a counter-clockw se dissector blade into the incision and
rotating it counter-clockw se to produce a counter-clockw se channel; (c)
i nserting a clockw se dissector-.pgade into the incision and rotating it
cl ockwi se to produce n cl ockwi se channel. 2. Thn nethod of claimi, further
conprisigg: (d). inserting a counter-clockw se probe into the

ng Heprasiamn

count er - MORVELenids PENGRIL S tthath deagigawi se channel
to see ifwitte clmnraiscamailockwiliee diosicret ofildl auemdewtemsdl t he

cl oekwi ee and count or c wen about
1~0 and 240. 4. Theﬁ*&%%“% ‘?il‘*‘é‘%an di@ﬁ‘%“%é‘iﬁf%ﬁ% &), W et
further CEPRIRidd RFC (X RENMASR M AGAWRSOS oPnete %‘%r‘“

count erclm«v&&ebeﬂmmlzﬂ)ma: taveo o quteey anid 1136 \sltowsal |h adiser ving the

b
E(r)gntle C oc‘iﬁ{@é %a%%’g%ﬁ‘ec% :H%t%gzr?he Iovver charieflsg c?ependl ng on
whet her tPRA9WE2 ) e it vagugas dndaokinge corned, ittt &% e channel and

rotating dctebmkvisecioy auideatd dovat@d awhntyr Jcldvkwigd im channel
CONNECt Oryp¥g S48 | gkt letld 1t YU, AFYIP kn ‘are ‘of

approximately 200°. The disgector blade (82) is then

rotated clockwise and the blade is backed out of the

inner subsurface lamellar tunnel it has formed.

Next, the clockwiee disasector barrel (84) is
introduced into the support base (see Figure 8). The
disgector blade (86) ie introduced into the cornea
through the incision in the cornea and rotated clockwise
in this case past the 180° point, through an arc of
approximately 200°. If the channels connect, there will
be an abrupt decrease in resletanca to continued
disgection. If this occurs, the dissector blade is
rotated counter-clockwige, the blade is backed ocut of the
inner subsurface lamellar tunnel it has formed and the
biocompatible material in this case, tha ICR (100) will
be inserted through the original incision and into the
channel. (See Figure 10 and also Figuzre 2.)

I1f decrease in resistance to continued
disgection is not felt, a clockwise probe (90) (see
Figure 9A) is inserted into the clockwiee channel. If
breakthrough occuxred, the probe tip will easily rotate
past 200° clockwise rotation. Optimally, the probe will
rotate éas: 300¢* and clearly into the channel created by
the counter-clockwise dissector. The probe can then be
withdrawn, the vacuum eased so that the vacuum centering
guide can be removed, and the biocompatible material, in
this case the ICR, inserted. 1If, however, the probe does



-25 S. The nmethod of claim4 further conprising (h) inserting a cl ockw se
or counter-clockw se finish channel connector into the |ower channel
dependi ng on whet her the | ower channel ie the clockw se or counterclockw se
channel and rotating it clockw se or counterclockw se'until the channels
meet or until the finish channelygonnector rotates around to the incision;
and (il renoving the channel connector by rotating it in the opposite
direction. s. A nethod for inserting a bioconpatible polynmer into the

corneal SROPWAR FPtEke RAakr RX0Tad Asomdtilsbagpogalibiet tbng a smal |
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produce acc unt eéréjccﬁ)gc W|lseq(ac?atl%ﬂémg;lgh?&bg?hseFﬁlgnﬁigcﬁlaﬁﬁwi s di Beector

bl ade i ntaPF FREYHITI P 8% BHABRS | (90 RBEkRRsEesBegEbUaLE) astbockwi se
channel . ihsdittedretiton tde olaiokwd delandecoantpei-alogkwipei Nserting a

cl ockwi s W d Nt %gg% ] d cgunt e | ockwi se probe
into theecr(E)Hunt eré-'clzt?c steé'(;}cﬁcﬁi%#eﬁ%%t ?lggelg%lhf gghggghgﬁhel g‘hrgnag??er 8. The

met hod ofShanneh sayfstarpingd dy, cbmesvingitheunesittrncréi tbedi ssect or
bl ades hzumkwe atoftheetpwirit wHerandhdde. tipsTeepEapod Ohcel ehiy7 wherein

the chanigls e Yedhrtiindd! WHe piRMRE 3rR9removéd from the
channels by rotating them clockwise for the counter-
clockwise proba and counter-clockwise for the clockwise
probe.

If it has been determined that the clockwise
channel is the lower one, a clockwise channel connector
with an arc of between about 0 and 360°, preferably of
between about 240° and 360° and in Figures 17A and B
shown to be about 330° is insexted clockwise into the
clockwise channel and rotated ¢lockwise in a similar
manner as shown in Figure 8 until it is observed to
breakthrough intc the counter-clockwise channel er until
it has rotated 330°. If the channele a. - connected,
there will have been an abrupt decrease in resistance to
continued dissection. 1If this is the case, the clockwise
channel connector is then rotated countexr-clockwise and
removed from the clockwise channel. The vacuum is then
eased and the vacuum centering guide (S0) shown in Figure
6 1s removed. The biocompatible material, in this case
the ICR, can be ineerxted. ' If the channels do not meet, a
clockyiee finish channel connector with an are of between
about 360 and 510°, preferably between about 380 and 450°
and in éigures 19A and B shown to be about 400° will be
inserted into the lower, clockwise channel and rotated
clockwise in a similar fashion as shown in Figure 8 until
the lower channel connects with the upper channel, or
until the finish channel connector tip rotates through to



(e? determ ning which of the clockw se ‘or counterclockw se channels is the
| ower channel by visually obnerving the probes; (f) renoving the probes;
(g) inserting a clockw se or counter-clockw se channel connector-into the
| ower channel dependi ng on whether the | ower'channel ie the clockw se or
countercl c5ckw ae channel and rotating it clockw se or countercl ockw se;
and (h) renoving the channel congector by rotating it in the opposite
direction. 10. The atethod df claim9 Further conprising (i) inserting a
cl ockwi se .ox counter-cl ockwi se finish channel connector into the | ower
channel ddffefItRY dMGHkaner Ghannedwsonarstiny may: ke érsexninedor

count er clwidniare abrupteldeneded din Tegilstaheektoseont iaQeat er cl ockw se

until t*“afﬂ&ﬂceﬂHHfié“ﬁﬂegyﬂﬁg“"oﬁ%%?:hb igfguggﬁegﬁaoggﬁﬁégﬁnrotates

around to the i1,ncision ector by
rot ati ng 9%°9 %}lﬁ"r‘e&%eé‘n copnectpd, nbhRo§1848R| ai m 1 wherein

t he bi occm-parmddl e:cmxtmbcai iiss ramovield’ ankd qiel vaeuamalisr engedl2. The net hod
of claim i I qug& I t ras cor nea
ring. 13f% for ue%%#l 0 UEF% Qgﬁ?lﬁpkgétiﬁ ?Egﬁﬁénﬁekﬁﬁ inserting a

bi ocorrpattlhﬁ% %t"’&‘ﬂ"&‘leq rf*trﬁ"‘h% ﬁéf&l agdr §ha blogrmpaeiblsgi d k| t conprising
i n packagetexdal ratsensed.a) a cl ockwi se diesectori and (b) a
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channel c¢onnector with an arc of between about 0 and
3609, preferably of between about 240 and 360° and in
Figures 1BA and B ghown to be about 330° is insgerted
countsr-clockwise into the counter-clockwise channel and
rotated counter-~clockwise in a similar fashion as shown
in Figure 7 until it ie observed to breakthrough into the
clockwise channel or until it has rotated 330°. If the
channels are connected, there will have been an abrupt
decrease in registance to continued dissection. If this
is the casge, the counter-clockwise channel connector is
then rotated clockwise and ramoved from the counter-
clockwige channel. The vacuum is eased and the vacuum
centering guide (50) shown in Figure 6 can then be
removed from the eye. The biocompatible material, in
this case the ICR, can now be inserted.

If the channels do not meet, a counter-
clockwise finish channel connector with an arc of between
about 360 and 510°, preferably between about 380 and 450°
and in Figures 19A and B shown to be about 400° will be
inserted into the lower, counter-clockwise channel and
rotated counter-clockwise in the manner shown in Figure 7
until the lower channel connects with the upper channel,
that is there is an abrupt decreass in resistance to
continued dissection or until the finish channel
connector tip rotates through to the entrxy incision.



(d) a counter-clockw se channel connector. 15. The kit of claim 14, further
conprising: (e) a clockw se iniah channel connectors and (f) a

count er-cl ockwi se ~i ni eh channel connector. 16. The kit of claim 13,

further conprising: (c) a clockw se probe: and (d) a counter-clockw se
probe. 17. The kit of claim 14, ﬁgyrther conprising: (e) a clockw se probes
and (f) a counter-clockw se pro The kit of claim15, urther
conprising: (g) a clockw se probes and (h) a counter-cl ockw se probe. 19. A

clockmnsene@ @aunhqeaﬁbee&Whaa éb§ﬁ66£0&1éekwy§e bHaRﬁQ uChaaea” .
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ox, in the direction of the'channel connector if one was

used. The ends of the ICR, may be joined using

techniques described in the patents discussed above.

As was noted above, this invention also

includes a variation of the procedure cutlined above in

which the counter-clockwise dissector baxrel (80) is

rotated, after introduction into the cornea, less than

180° but more than 10° or an arc, and the clockwise

dissector is rotated less than 180° but typically more

than 10°. The two dissectors may be introduced into

separate incisions. More than two non-intersecting

channels may be produced in this way. These smaller

channels are for the purposs of introducing smaller arcs

of biccompatible material into the cornea for the

correction of, e.g., astigmatism.

Ihe Devices of the Invention

Figures 4, 5 and 11-20 show the devices useful
in the msthod of the invention.

The incision for insertion of the dissector
blades is made with the incieion tool (€6) shown in
Figure 4. The incisien blada (68) is of a size and
configuration that allows the blade (68) to enter the
cornea at a depth and angle suitable for cutting a
precise depth into the corneal stroma. After the initial
incision is complete, a small spatula may be inserted
into the inciesion to separate the lamellar layers at both
sides of the bottom of the incision. The lower fork
(126) of the gap gauge (70) shown in Figure 5 ig then



22. A depth measuring gauge for use in determ ning the depth of an incision
produced in the corneal stroma, said gauge conprising: (a) an upper fork

wi th an upper edge and a | ower edgJ (b) |lower edge; and (c) a gap betweeiz
sai d upper and | ower forksl wherein the ease of insertion of corneal tissue
at the incision into the gap will determ ne whether the corneal tissue is

thicker or thinner than the gap widifa. a | ower Park with an upper edge and
a 79 23. A nmethod for producing an intrastromal channel for inserting a

bi oconpat i blimgeyg N4 the corneal stroma of an eye, said nethod
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channel s do not neet. 26. The nethod of claim 23 wherein step (a) includes
cutting only orre small incision. 27. The nmethod of claim 23 wherein step
(a) includes cutting nore than one snall incision. .A AL. AUY
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Figure 132) as is discussed below. The central bore
(102) has an axis (107) which substantially coincides
with the axis of the dissector blade. The outer vacuum
ring wall (108) desirably forms the outside of the vacuum
' centering guide (50). Interior to the circumcorneal

vacuum xing (60) may be one or more ridges (109) which
extend down to the corneal surface when the support base
is attached to the guide. The ridges are positiocmned
within the circumcorneal vacuum ring (60) to prevent
rotation of the vacuum guide (50) during any surgical
operation. The opening (110) to the vacuum source line
(58) is shown in Figure 11B.

Figure 12A shows a gide view and Figure 12B
shows a bottom view of the radial incision marker (52).
The sighting portion (56) on the inside bore of the
radial incision marker (52) allows for making a marking
on the cornea at the site of the proposed incision with
the incision marker blade (62). Further, the radial
incision marker (52) is used to center the vacuum
centering guide one the eye. The radial incision marker
fits into the central bore (102) of the vacuum guide
(50) . Once the surgeon determines that the vacuum gquide
(50) is properly centered by using the radial incision
marker (52), vacuum is applied through the vacuum source
line (58) on the vacuum guide (50) and its terminal
opening (110) in the circumcorneal vacuum ring (60) (see
Figures 11A and B). ’

Once the vacuum guide (50) is affixed to the
front of the eye, the radial incision marker (52) is
removed from the center bore (102) of the vacuum guide
(50) and the counter-clockwise dissector barrel (130) is
ineerted into the central bore (102) of the vacuum guide
(50) (mee Figures 13A and B.,) The dissector blade (131)
is attached to the dissector barrel (130) by the
digsector blads support arm (132). As the barrel (130)
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rotates, it defines a barrel axis. The barrel axis (133)
is coincident to the blade axis (134) discussed below.

Figure 13A ig a gide view and Figure 13B is a
bottom view of the counter-clockwise disgector (129).

The blade (131), in cross-section, is desirably
rectangular (see Figure 13D). This permits a large
amount of material to be incorporated in the blade and
yet form a gubstantially rectangular path in the
interlamellar gpaces of the corneal stroma. The blade
- (121) is in the shape of a major arc of between about
0 and 360°, preferably between about 170° and 240°, and
shown to be about 200° having its center the axis (134)
a8 shown in Figure 13B. The blade’s major arc is in a
plane perpendicular to that axis (134).

The dissector blade (131) ie formed so that the
dissector blade support arm (132) is at an angle o of up
to about 90° (see Figure 13C). The angle of the blade
support arm (132) to the plane of the blade (131) may be
a value of 0° to 90°. It is prefexably between 0° and
80°, more prefexably the angle is between 10° and 50° and
most preferably about 34° (& 5°) to the plane of the
digsectox blade. This angle results in the dissector
blade support arm (132) being generally perpendicular to
the cornea when it i1s inserted into the incision provided
for introductlion of the dissector blade (131) into the
corneal stroma. This angle, although not absolutely
critical, is desirable and has been found to prevent
tearing of the epithelium during the corneal operation.
The length of blade angle support arm (132) is sufficient
that the entire disgector blade (131) is visible through
the top of the dissector barrel during use. The outer
diameter of the dissector barrel (130) is slightly less
than the diameter of the bhore (102) of the vacuum guide
(50), thus allowing for rotation of the dissector barrel
(130) within the vacuum guide (50). The overall
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vary either up or down during the dissector barrel (130)

rotation. The distance "a" shown in Figure 13C is a

constant. The blade (131) can be considered to be in a

plane which is perpandicular to the axis (134) which is

in the center of the dissector blade (131).

Similarly, the cone angle f§ shown in Figure 13D
is preferably 112° (& 30°). Again, this permits the
dissector blade (131) to produce a channel which is .
parallel to the lamella found in the corneal stroma. The
cone angle 8 may, of course, vary a few degrees dependent
on such variables as the geometry of the ICR installed,
the aize of the'aye

The diggector blade (131) may be made of a
variety of materials including but not limited to metals
fuch aa stainless stecl and other similarly strong and
blocompatible materials, and may be coated with a
lubricous material such ae, but not limited to polgHEMA
hydrogel, croes-linked collagen, cross-linked hyaluronic
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acid, siloxane gels, polyvinyl pyrrolidone, TEFLON, FEP
and organic-giloxane gels.

The dissector barrel (130) having dissector
blade (131) on its lower end is introduced into the inner
bore of the vacuum guide (50). The leading edge of the
dissector blade which blade may be rounded and blunt so
as not to tear corneal tissue is introduced into the
incision made by the incision blade and the dissector
blade is rotated clockwise as shown. The dissector
barrel is rotated betwaen about 170°¢ and 240°, in this
case 200° clockwise in order to make a 200° channel. The
dissector barrel is then rotated counter-clockwise and
removed.

Figures 14A and 14B show a side view and bottom
view of the clockwise dissector (139). As is shown, the
dissector (139) 1is constructed as described above with
regard to Figure 13 A-D but the dissector blade (140) is
in a clockwise rather than a counter-clockwise
configuration. Following making the 200° counter-
clockwise channel described above, the dissector barrel
(141) having dissector blade (140) on its lower end is
introduced into the inner bore of the vacuum guide (50).
The leading edge (142) of the digsector blade (140) is
introduced into the incision made by the incision blade
and the dissector barrel (141) is rotated between about
170° and 240°, in thig case 200° clockwise in oxrder to
make a 200° channel. The.dissector barral (141) is then
rotated counter-clockwise and removed. It is of course
possible to make the clockwise channel befors making the
counter-clockwise channel in a similar manner to what has
been desgecribed above.,

Figures 15A and B show side and bottom views of
clockwise probe (90) and Figure 16A and B show side and
bottom viewas of the counter-clockwise probe ($2). The
probes are designed such that the axes of the handles
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pProbe

an angle o as shown in Figure 15A or as described above

with respect to the dissector blade. The counter-
clockwise probe ($2) has a support arm (156) that ia
vertical as shown in Figure 16A. The arc of the probes

may be between 0 ang 3609, preferably between about 180

and 360°, and is shown in the drawings to be about 200¢,

Figures 17A and B show bottom and side views,

‘ respectively of the clockwige channel connector (160),
and Figures 18A and B show bottom and side views,
respectively, of the counter-clockwise channel connector
(161). The blades (162 and 163) and barrels (164 and
165) of the channel connectors are as described above
with respect to the dissectors, except that the arcs of
the blades are between about 0 ang 45009, preferably
between about 240 ang 400°, and in Figures 17a and B and
18A and B shown to be about 330°,

Figures 19A ang p show bottom and side views,
respectively of the clockwise finish channel connector
(170), and Figures 20A and B shew bottom and side views,
respectively of the counter-clockwise finigh channel
connector (171). The blades (172 and 173) and barrels
(174 and 17S) of the finish channel comnectors are as

~ deacribed above with regpect to the dissectors, except
éhat:the arces of the blades are spirals of between about
360 and 5100, preferably between about 380 and 450° and
shown in the drawings to be about 420°,

This inventicn hag been degeribed and
exemplified in gome detail. Thoge having ordinary skill
in this art would recognize variations and equivalents
which would be well within the scops of the invention
disclosed herein but perhaps outside the scope of the
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equivalent variations be includeqd wi

thin the scope of
this invention.
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Claimg

1. A method for producing an intrastromal
channel for inserting a biocompatible material into the
corneal stroma of an eye, said method comprising:

(a) cutting a small incision into the corneal
stroma; (Z
(b) inserting a counter-clockwise dissector
blade inte the incision and rotating it counter-clockwise
to produce a counter-clockwise channel;

(¢) inserting a clockwise dissgsector blade into
the incigion and rotating it clockwise to preduce a
clockwise channel.

2. The method of claim 1, further comprising:

(d) inserting a counter-clockwisge probe into
the counter-clockwise channel and a clockwige probe into
the clockwise channel to sea if the channels mest.

3, The method of claim 1 wherein the
clockwise and cognter—clockwise diseector blades have
arcs of between about 170 and 240°.

4. The method of claim 2 wherein the channels
de not meet, further comprising:

{e) determining which of the clockwise or
counterclockwise channels ig the lower channel by
visually observing the probes;

. (£) removing the probes;

' (g) ineerting a clockwise or counter-clockwise
channel .connector into the lower channel depending on
whether the lower channel is the clockwise or counter-
clockwise channel and rotating it clockwise or '
counterclockwise; and

(g) remeving the channel connecter by rotating
it in the opposite positioen. )
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5. The method of claim 4 further comprising
(h) inserting a clockwise or counter-clockwise
finish channel connector into the lower channel depending
on whether the lowar channel is the clockwise or counter-
clockwise channel and rotating it clockwise or
counterclockwise until the channels meet or until the
Einish channel cohnector rotates around to the incision;
and
(1) removing the channel connector by rotating
it in the opposite dirxection.

6. A method for inserting a biocompatible
polymer into the corneal stroma of an eye, said method
comprising:

(a) cutting a small incision into the corneal
gtroma;

(b) insexting a counter-clockwise dissector
blade into the incision and rotating it counter-cleckwise
to produce a counter-clockwige channel; and

(c) inserting a clockwise dissector blade into
the incision and rotating it clockwise to produce a
clockwise channel.

7. The method of claim 6 further comprising

(d) 1ingerting a clockwise probe inte the.
clockwise channel and a counter-clockwise probe into the
counter-clockwise channel to see if the channels meet.

) 8. The method of claim 6 wherein the
clockwise and counter-clockwise dissector blades have
arcs of between 170 and 240°¢,

S. The method of claim 7 wherein the channels
do not meet, further comprising:



10 10 10! 0, S! 109& ()--12349rP1! 0 - 10%@@& ()!O0Y 10%#& ()-!Y
1094 HLHE ()-10%& ()- 10@@ 10@@ 10@@'0 - 10%@ @& ()--e9:;<ALrP1!0 -
109@a& () ! 94092b2b& () - - 109%& ()- 10mm 10mm 10mm 0@ @ 10%m& ()-! @@
10%m& () - lpywl@1! 10@@
10@@! &00%A0%@D@E () - - ! e0%A0%6b6bE () --! 09%A09R2& () - - ! 09%A0%b#b& () --! 0%
09%&' () - -

-26-

(e) determining which of the clockwise or
counterclockwise channels is the lower channel by
visually obaerving|éhe probes;

(£) removing the probes;

(g9) inserting a clockwise or counter-clockwise
channel connector into the lower channel depending on
whether the lower channel is the clockwige or counter-
cldckwise channel and rotating it clockwise or counter-
clockwige; and

(h) removing the channel connector by rotating
it in the opposite direction.

10. The method of claim 9 further comprising

(1) inserting a clockwise or counter-clockwise
finish channel connector into the lower channel depanding
on whether the lower channel is the clockwise or counter-
clockwige channel and rotating it clockwise or
counterclockwise until the channels meet or until the
finish channel connector rotates around to the incision;
and

. (k) vremoving the £inish channel connector by

rotating it in the opposite direction.

11. The method of claim 1 wherein the
biocompatible material is an intrastromal corneal ring.

12. The method of claim 6 wherein the
biocompatible material is an intrastromal corneal ring.

. 13. A kit for use in producing an intrastromal
channel for ingerting a biocompatible material into a
corneal stroma of an eye, said kit comprising in packaged
combination: '

(a) a clockwise dimsector; and
(b) a counter-clockwise dissector.
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(d) a counter-clockwise channel connector.

15. The kit of claim 14, further compriesing:

(e) a clockwise finish channel connector; and

(£) a counter-clockwise finish channel
connector.

16. The kit of claim 13, further comprising:
(¢) a clockwise probe; and
(d) a counter-clockwise probe.

17. The kit of claim 14, further comprising:
(e) a clockwise probe; and
(f£) a counter-clockwisge probe.

18. The kit of claim 15, furthexr compriesing:
(g) a clockwise probe; and
(h) a counter-clockwise probe,

19. A clockwise or counter-clockwise dissector
for use in producing an intrastromal corneal channel for
inserting a biocompatible material into a corneal stroma
of an eye, said dissector being coated with a lubricious
polymer,

20. The dissector of claim 19 wherein the
biocompatible material is an intrastromal corneal ring.

21. The dissector of claim 19 wherein the
lubricious polymer is selected frem the group consisting
of a polyHEMA hydrogel, cross-linked collagen, cross-
linked hyaluronic acid, siloxane gels, polyvinyl
pyrrolidone and organic-siloxane gels.
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22. A depth measuring gauge for use in
determining the depth of an incision produced in the
corneal stroma, sald gauge comprising:

(a) an upper fork with an upper edge and a
lower edge;

(b) a lower fork with an upper edge and a
lower edge; and

(c) a gap between eaid upper and lower forks;
wherein the ease of insertion of corneal tissue at the
incision into the gap will determine whethexr the corneal
tissue is thicker or thinner than the gap width.
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channel for inserting a biocompatible material into the
corneal stroma of an eye, said methed comprising:

(a) cutting at least one small incision inteo
the corneal stroma;

(b) inserting a counter-clockwise disgector
blade into one of these incisions and rotating it
counter-clockwise to produce a counter-clockwise channel;

(c) inserting a clockwise digsector blade into
one of these incisions and rotating it clockwise to

' produce a clockwise channel; and

(d) introducing biocompatible material into the

clockwise and counter-clockwise channels.

24. The method of claim 23 wherein the
clockwise and counter-clockwise channels have arcs of
between about 10° and 240°.

25. The method of claim 23 wherein the
channels do not meet.

26. The method of claim 23 wherein step (a)
includes cutting only one small incision.

27. The mathed of claim 23 wherein step (a)
includes cutting morxe than one small incision.



