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PCSI TI ONI NG ASSEMBLY FOR RETmMEI NG AND PCSI TI ONI NG é@%@@w OF
THE I NVENTION This is a cont part patent appl] ' sed on a
current | ywoenekasg U. S. paten IWW&MM n having Seri al P@%gogg‘fgﬁo,ﬁo,
filed on April 29, 1997, which r&ct®Neonti nuation of then pendi ng patent
application filed on February 7, 1996 and 10 having Serial No. 598, 180,

whi ch since issued as U S. Patent No. 5,624,456 on April 29, 1997. Field
of the Invention The present invention relates generally to a nmedical 15
apparatus used during the perfornpgesietissye surgery, and in particular,

Is directed towards an i |Q kG, Or : tioning
assenbly, fBrEQSHTAPRLIRH-A288S J and exposing a patient's eye for
cutting of the cornea during a surgical procedure, such as to correct for
refractive L0k £ 2l sResirisaeal |y, the present invention is directed
to an %asi and sare to, us rgo@génq_nia? 1685e6h| yaskal eh

mni m zes the Théeeht idlCoRSI™ 1 H Bpet *cutting of the eyel Ld andjgr eye, and
further, whi ghricntgppbheimf wehi eetert ARPLARRMSH MY 8t Bt ve f

at t achment O/n%@r]rz%%e’ffl"eﬁnog”ﬁpﬂ@h?g fod7at whirdi nal bycomringaetP29tocul ar
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access, sul "bé ‘encountered in centajn_l ngii I 1S tandot abl y,
but not exthesiweidingcBrFeRterPRRIdCPeI oS 6 _ﬁig‘%%“gggc% . %ﬁ\f” ption of
the Re)ateg, A 3R-10E wyesmries, onhichppines pireuserdf &ifi 18 *fo tHat of a
camera wherein the irisf.loggcollggp,ed portion of the eye about the pupil,
functions BirR&*¥niPt e to“Tegulate the amount of light adnitted to the
interior of the eye. The cornea or clear w ndow of the eye, and the |ens,

which is | qgaygd,Peendndditiptipi |, serve to 35 focus the |ight gay}z from an
obj ect bei ﬁg‘th_ |4 Ad1dcB8 haslerally heoeye. mEHécaletina
then transmts THe PFEGE of ?'n?ﬁ%dl%gj i

ner ve.;sNor redgayathdl used during the pgféor}r/nlagc\:l\gdoé %}Q%Hg%&{), VhAd Zﬂe optic
particular, is directed towards an improved suctio? fin?, also
termed a positioning assembly, for retaining, p081t10n1n? and
exposing a patient's eye for cutting of the c?rnea during a
surgical procedure, guch as to correct for refractive error. M?ie
20 specifically, the present invention is directed t? én.ea51 Y
agsembled and safe to use positioning asgembly which minimizes the
potential for improper cutting of the eyelid and{or eye, énd
further, which is capable of achieving and maintaining effective
attachment on an eye, €ven oneé having a 1atitudina%1y'nérrowed
25 ocular access, such as may be encountered in certain individuals,

most notably, but not exclusively, children and persons of Aslan

descent.

Description of the Related Art
30 The eye works on a principle very gimilar to that of a camera

wherein the irils, or colored portion of the eye about the p?pil,
functions like a shutter to regulate the amount of light admitted
to the interior of the eye. The cornea or clear w%ndow of the
eye, and the lens, which is located behind the pupil, serve'to
35 focue the light rays from an object being viewed.onto th? retln:
at the back of the eye. The retina then transmits the image o

the object viewed to the brain via the optic nerve. Normally,
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19 11 i 11 *166166* WD 02/ 087451 2 PCT/ US01/ 13234 these light rays wll be
focused exactly on the retina, which permts the di stant obj ect to be seen
distinctly and clearly. Deviations fromthe normal shape of the corneal
surface khowwsrss1 produce errors of refraction in the IR0 %ess SO
that the eye 5 becones unable to focus the imge of the di stant obj ect on
the retina, with the result that one sees a blurred i mage. Many years ago,
such refractive errors could only be treated w th eyegl asses or contact

| ens, both of which have well known2 di sadvantages for the user. Since

t hen, however, surgical p tlons h N, I { owehamge the
refracti veheshdi13n T23F ’f’hjce)l 2@? e?/eéira n@ﬁo&s%};}%dggﬁg}i al !Lnstruments
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goal of chHeart
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i.e., eithproduge felraP‘E%r?oneﬁrﬁEFb%én et‘“? 5 s \%gtp\é:r%té:gggggetnﬁ#ntﬂé ¥

patient's goadehi @bbleotdhidedsi ght itags %s@enéls'f%ﬂtoﬁ’@he‘f%é’ncﬁpﬁea will

thereafter_heg refr; t £ USa0' é?@@é!@ragﬁldi‘feﬁllﬁinyg@nto the retina,
ther eby pefHhi'fft n“é%t%hgg%a%stélgt o Vie

| stant I 20 One
such surgical dper aepth 499 kISR B?ﬁl]aéﬁgfes erW’an PCPJO%% b EAldcka

preci se
r eshapi ng @it heegoidiea by eoitacnglensd beparcft |Whgc%ﬂl*aﬁ’enwe?~]aﬁ}°‘”6f cor neal
tissue, terped the cor n]_gaij Qéi— | at g&ﬁ&taagn, tmmuerandufgnmal by

suturing t AePaWEREIEF corneal tissue ba%{ﬁ | nt% geglra%t?pdtclgﬁ

Ker at puni | eupémsatiiony irawe desRodrNrdrPed S ChEAPHE s I Swbas s and
consequent Ly, . 1o acensapidonsthds anteieci ybatastramerapate 126981 | ar

Ker at ect ony (ALK) L S anot her, xe] Leghpd mi&haelg\p&hm@ﬂiyas an
out growt h 8ESkEES: B P&h ‘frmnﬁw gﬁﬁﬁ\ld roc%gﬁfe c;a@é’c’? ety cal ly
first nunbedréykes domsbﬁpeaﬁi@st:?meﬁc HEnythés, a%p’if SIREE FAVing a ri ng
shaped conf i gyrgti 0031 Sephasied 4B the megefyt othmr@f!IYFlqu)o%ﬁ t¥¥h t he

cor ne?s(teigigea, centration N d g ek T PRIAGsEULRY curvatyrd i ne

depending on the patient's condition, so that light rays passing
through the cornea will thereafter be refracted to focus or
converge directly onto the retina, thereby permitting the patient
to view a distant object clearly. | |

20 one such surgical operation is keratomileusis, which requires
a precise reshaping of the cornea by cutting and geparating a thin
layer of corneal tissue, termed the corneal cap, by lathing that
tissue and then, by suturing the reshaped corneal tissue back into
place on the eye. Keratomileusis is viewed, however, as having

25 several drawbacks, and consequently, has been abandoned in recent
years. Automated Lamellar Keratectomy (ALK) is another surgical
technique which developed as an outgrowth of keratomileusis. In
an ALK procedure, the eye is typically first numbed by a drop of
anesthetic, and then, a device having a ring shaped configuration

30 is placed on the eye to carefully position the cornea (termed
wecentration" in the art) for being cut by a very fine
microsurgical instrument known as a microkeratome. The
microkeratome is generally a pblade carrying device that must be
manually pushed or mechanically driven in a cutting path across

35 the ring shaped device to cut into the cornea. Under an ALK

procedure to treat near-sightedness, the microkeratome 18



m crosurgi cal instrunment known as a mcrokeratone. The mcrokeratone is
generally a blade carrying device that nust be manually pushed or

mechanically driven in a cutting path across 35 the ri ng Sf%g(ﬁ gf’ evice to
cut into wboexeesiea. Under an ALK procedure to treat n Gt (631% dness, the

m crokeratone is WO 02/087451 3 PCT/ USO1/ 13234 typically first used to cut
and lift a thin layer of the cornea, instead of severing it, and second,
to carry out a reshaping of the cornea by way of a second pass of the

nmi crokerat one over the cornea with {he cutti ng el ement adjusted to pass

theret hrough at i ST Sadlat et ' nedn CodyeRCbE ehedeptira, Ther eupon
the thin, gﬁceégvffai%%? LR 8O bl EndlSt

corneal tissye is put back_ i |a¢ wer the
cornea for ihemeingt SEYertndfe BEbPe5PHEr S 8)%‘[’?’1 (?é“%tad{ekvazllaggﬁ%%s inthis
field of gt cdPRURMST waf G5t exserphd, passppdcadumbCRekarAtene 1o¥8Erthe o

I ntrastromal Keratam.leusi.s.. I L8EdH ol pSEY thereltrougchtt 0
re- shape afgfti &o 5‘5}? ‘f‘htztlcépée@ant% 1 0 -

rnea, |s becaqm ng I ncreasi aggepted as
bot h assaf @, dpairddesmdapye rdgsiegninesy F@E’f‘?%vﬁrgsgﬁﬁr eaﬁ?%%h orrecting
vi si on prohleys Susds 8gye DUt dahedl Mibek to putnkarksigmisgReyET the
farsi ghtedness and astigmati sm both regular and 15 irregular. The LASIK
procedur e i“8Te%H F@ﬁﬁ?VlgBﬂSi dered optinmal because it all ops %gﬂ)ti ng of
the cornea wi t hretredemvegberp Oéléﬁiaééﬁﬂlfti%%‘h&f’g]a?ﬁf‘ef‘ Pifer™hecause wth
the aid of ocforg}@t,erﬁwevége | aser egamplee pr ograredsde bynavsuprgeddsed nore

precisely control the ampunt. of .ti I egRYELn andasd0nkfaGankby, to
perm'thm)rénEGaﬁfmq“Bﬁécefr&FoTngFé%h(}%lg%) ‘of the ncornaea. der_ LA

Under K
procedur es,to trhesieye asdAt lchntaysi EBE | SPIHER| t#%r?§8°wrf%iiﬁ‘c53ar‘?ina§ghaped
device and A i &l Qkes A OFE: 24} ta1g) hendnaseenbly difecyplecRiosediFSo used
as a prelimnary step to cut and_r.ai i D | aygr Rbc Cofmieal tbi ssue in
order to exifFseTNastInG s 8?tP5?1bge(§)1? tgﬁ%albegse' for 25 treatment with the
| aser. The gdsrigigredheas | ansighyednags evt A8RtImaEH 88y FOFE EEMDBNIY known as
a kerat ect og%e aggr.i nTthLJ_g@ﬁ(t pESHERIfe DA sRrrantlyorcneaiddredporvival be cut,

a

whi ch Yeave inged portion of .tissue att t QikRBuEOBRRAingl t hough
there are spezsvge &s&lloﬁﬁeﬁéu?t‘“‘f’?eé’%ca%"e ?’g&?&t& Wr%erel'gn the, rai sed | ayer

of corneal ,@3Mdeh6Mi@shes/) ehtl Metheheletaunn vHe &9 a+R,PhHiSPFPRETE
specificall Xhé aggyvctageoeei{?oér%mm B8l BeEgddn thieore precisely control
the amount of tissue removed, and significantly, to permit more
20 options for the reshaping of the cornea. Under LASIK procedurc—?e.,
the eye is still typically positioned within a ring shaped device
and a microkeratome cutting head assembly is typically also used
as a preliminary step to cut and raise a thin layer of corneal
tissue in order to expose underlying portions of the eye for
25 treatment with the laser. The cutting of a thin layer of corneal
tissue is commonly known as a keratectomy, and in the most common
case, a "corneal flap" will be cut, which leaves a hinged portion
of tigsgue attached to the cornea, although there are special cases
where a "free cap" is cut wherein the railsed layer of corneal
30 tissue is left detached from the eye.

Turning more specifically to how the eye is maintained in the
desired position for a LASIK procedure, the ring shaped device
referred to above is commonly used and is attached to the eyeball
temporarily by way of a suctioning force or vacuum. AS such, ?uch

35 devices are often referred to as gsuction rings, and a typical

guction ring includes an annular, hollow ring that defines a



desired position for a LASIK procedure, the ring shaped device referred to
above is commobnly used and is attached to the eyeball tenporarily by way

of a suctioning force or vacuum As such, such 35 device T/%E@ Jo! ten
ref err edwap02&874sucti on rings, and a typical suction ri ﬁé PRE(Ees an

annul ar, hollow ring that defines a WD 02/087451 4 PCT/ USO1/ 13234 centra

aperture, which allows the cornea to be exposed therethrough, and an open
bottom si de having a standard di mension and which is structured to engage
the surface of the eye around the cbrnea. The suction ring is typically in

comuni cation with 5 a hol |l ow suct] u L ohai Scbn Hd Ubsipddeay
communi catFBR 3 t I"i‘peF?‘f“@-}redpeH%'Vb%'%J 2198y URGe VBOSTRal St
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the suction ring down_upon the gl.obe, of Wnd&tmuh@cdhioni widnience of
ext ernal &heoSPIRSA c B?%sgs“ﬁ &on %smgu%:%ty%ggaﬂs&ﬁétl on ri ncé alttnag]ptelf to the
surfage Ofa thbeleyehakios urubeundtitg 18 H@ E3pHbA 1N EHTREEUSEH 6n 1t or ce
bei ng applj,ed apgd haldihngidd@s EhBgring.a Aeasonably swoonky fapphieh to the

eyebal | throughout the LASIK prqocedure 3 gsul tyidihe siokkove ring has
becone a it cHferficshat HE¥E%¢e ViR g%ﬁt ﬁ%(fb%oc X activ(%,é,and | .shoul d be

noted, is wesiugned topielly- bebiten 96" af9t Brhccbmidate B | e “hunber of
patients over .t Qe COULSes feibhSritghckn bbb thdhglebe he tisceps wdeh suction

rings have"becCone quite common in the art, .t ve feencaomendr anbacks
associ@mt edths t Inflvenre 986 Fﬁ?e’ﬁ?&nﬁttg?s? egigo%?%g%%i an and %;dée of known

suction ri pgs.ide ROhg raadichys per whe syriAceoChHERE FYBPR L SF BTGP pr oper | y
positioned Wi thin the .QULAL J.2EeSS RcoBsBingesSslied Mbd dol8prithecal |y, it
has been dEP®rIA"RED’ t‘T'nla?' some i ndi vi dual s i it dien and
persons of risd dm dewsmienabbhdet e efAPHIT™ ’Z'ga%%r. gﬁﬁgh%%%ﬁgﬁg

characteri shbfis yiceAuresul hsia témils, behagsectionewAdt haey REGEt 8d ar ea
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e narfow ocular_recess_an Rerakjee to open
their eyesnasedi de dasigesfe L6t PRrrHEFas %8 e%lé g{flcégﬁ%{%d%@ﬁe I a%?teudi nal
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difficulties for Ihe prachitiQugh REHL6AWings iy Beanle guiwedomen

in the art, there have been some drawbacks associated with them.

20 For example, the configuration and size of known suction rings do
not readily permit them to be comfortably and/or properly
positioned within the ocular recess of many pers?ns. More
specifically, it has been determined that some indivmduals,.a?d
especially children and persons of Asian decent, tend to exﬁlblt

25 certain physical characteristics which result in there being a
somewhat constricted area available for placement of the suction
ring. For example, euch individuale may either have a more nar?ow
ocular recess and/or wmay not be able to open their eyes as wide
as some other persons, especially in the latitudinal and/ox up and

30 down direction. This restricted access can often lead to
difficulties for the practitioner performing a surgical procedure
guch as LASIK on the eye, as an insufficient surface area for
proper securement of a traditional suction ring exists.

As a result, it would be highly beneficial to provide a

35 microkeratome assembly, and in particular an improved suction ring
for use with such an assembly, which is especially well suited for



such as LASIK on the eye, as an insufficient surface area for proper
securenent of a traditional suction ring exists. As a result, it would be
hi ghly beneficial to provide a 35 nmicrokeratone assenb

I and |
parti cul awoa/BT¥pr oved suction ring for use with such #T%QHW?& whi ch
is especially well suited for WO 02/087451 5 PCT/ US01/ 13234 use in the eyes
of all patients, including those having latitudinally smaller ocular
accesses. Any such inproved suction ring devel oped, however, should be
able to be effectively and confortalsly secured to the exposed portions of
the patient's eye, 5 while still.ex i and; I REode Sukirikd ent depth
and/ or di &fet e‘%/n ofFP¢ h&YEBr nEa f%f %EFH}%QS'b ltr}gaﬁ‘lﬁ%roker tomg.!ggutti ng
head assentlayitidinthey moaeled boakar gawsieﬁpré%cﬁl?&c’r‘l‘%‘?"??n%m Wer e
devel oped, it V\'lelyﬁhog% vepyudvenel bghak b sblmere st rafdeetiowlyf ardef fect i ve

use with a*uetrn ad assenbly of the fhbosednt 0s @Yk, al ong an
arcuat e patqq)mféﬂ"cﬂgPlé(sB‘t%Fdd"r"sEX%Seé‘BOB?dnEéQ%O%%a?g%t %E{ 5n624, 956 and

consi der ed Jay188BYi 11 @aobongn ad eegerdnony WRERGSIFNEFPFeIY 8T wit hout

interfering wih the GUtLiNRaPEGEQsSTaRslgr tl Miirshérrgome scutdéngacy,
despite t het @B} ng a nore confined G ea Oéuc%c‘ih?{:&e%%%éti@ dihgi s al so
noted that lewdvesse®Hal: sEEFTRAT™PFfrgs *cdn*be  ditficult to manufacture
and/ or asseghieeaepalhbaliar kyulg veverficengéieied of i WETSIPGAUMHITER i s
necessary for sa nd effect.i yseurdng tga@phbasmblgyiafal ther dowedures. i f
a suction rfy 9\'/Ief$e§%i‘éeevlel%g M, o Buclel

oped which is_suitabl or. _a lgi 861 LUl ar
recessio whi confiigul@d domebhl §1GuRd %?‘Fuéﬁ?lpc?trtgh %ﬁ'f Sgrgl?)%]% of . Asi an

descent, these; d Spaamewasl &,aksoidsaund tonbideredr by J8AYsHR PEFECTDA | y.

Thus, it would be beneficial. {de aALhéqy QuedrSartingomith ngeor
posi ti oni ngka’éas"t?ﬁgPV i O?%%‘Eﬁ RleBYi

egrates all of the necess 1£E0RRARENt s into
an ef fi ci entptisinge ambreral angier coiiiacer sy égﬂf ?‘é"u“rrgat‘q‘ﬁbnfﬂ%i chis readily
capabl e of Qeing JREHE aGhndineh agesunabetlaramecshteci sel y, and which still

allows for the Sate an preci se ptd |i-adbhidRnel Budliohokengs ocen assenbl y.

Lastly25it woul d't difsF58 BERETi ¢ial it any | nproved |, on: Jong, dver e

devel oped \@iEcicwiouta maelaﬁeﬁ%lmeya’é#{%r%sﬁeﬁﬁhedtﬁairﬁbmgf%%g#a ejrce!tno?rhy, t he 30

m cr oker at or%g%ué tdengrdifadoasarablis weddssany thoat gafeupnd RFLBFE S ST or nea at
n

a uniforma durggé h%g:t gn?o%.'o%?c?P%;%&&%uE@é atiwg t9 thietion ring were

developed which is suitable for a smaller ocular recess, which is

20 commonly found on children and persons of Asian descent, thes'e

igsues would also have to be addreassed satisfactorily. Thus, it

would be beneficial to provide an improved suction ring or

positioning assembly which integrates all of the necessary

components into an efficient, streamlined, and compact

25 configuration, which is readily capable of being manufactured

accurately and precisely, and which still allows for the safe and

precise utilization of a microkeratome agsembly. Lastly, it would

algso be beneficial if any improved suction ring were developed

which could reasonably ensure that during a keratectomy, the

30 microkeratome cutting head assembly will initiate cutting of the

cornea at a uniform and rather precise position relative to the

eyelid and/or cornea soO a8 to avoild the possibillity that an

improper cut will occur. More in particular, 1t wfm.ld 'be

peneficial to provide an improved suction ring or pos:.t:.on1r.1g

35 assembly that does not allow the cutting of an incision to begin
unless the cutting head asgembly is properly positioned.



eyelid and/or cornea so as to avoid the possibility that an inproper cut
wll occur. Mdrre in particular, it would be beneficial to provide an

i mproved suction ring or positioning 35 assenbly that does not_allow the
cutting ovOean8745ti sion to begin wunless the cutting hea'EFTég%oé/ﬁ%zﬁ IS
properly positioned. WD 02/087451 6 PCT/US01/13234 Sunmmary of the Invention
The present invention is structured to address these and other needs which
remain in the art and is directed towards an 5 inproved suction ring, and
nmore specifically, a positioning as$enbly for retaining and positioning the
cornea of patient's eye for the performance of a surgical procedure
thereon. The positioning assenbly of the present invention is, in at |east
one enbodiygmaty ofspheiXiveption ted for use on patients exhibiting a 10
latitudinally ﬁgréggggngcyﬁ@ght&@§e§§ Siruecuteal taccedsesaeEEsrg anfhat

di nensi on which corresponds to the dir [ L RO ¢ ofSrasl Sncommonl y
found on celiedr BRedthIPEARI TARARI &7 ot?‘eAg?%n eg%eﬁé'#mﬁl sg? Whi |6t he

presend i nugstioven bastiappliicati endt gorpe fR§RIGICAINY BatfCEAEICT Y 5
expected that it Wl doeRhER] bia RBsixRAing thRecorbba minpati®ps. s Myee in
particul ar; e ﬁr esent 1nvention is dii(rzgft ol MBS neReHOSI tingRI Ng
assenbl y whdehthe PS&%‘F“‘B&F?i 8F| y € ut%'”(gses., ositions  and retains an eye
during a sysgitaahimy @eeeklly. off tbeppsEehbrinNgnt s &fb | pE 1ePREBfor e,

preferably I ncarpor at Pfed 80 UhErakgiattionts caddbbting and as a
result, na?n\.'%oeﬂﬁngﬁ e e.@?aip.@r ts_u ettt :

fzed Tn conjunction with a m.gro 0 i ng head
assenbby t hatituslingohyf ingaFrevrs (9°Fb?§nr§ﬁef?1c?xéi%cn%§% éﬁ%r’ n@ﬁ%%aﬁcg'r oss the
eye, whet Rght tdiabnsReUNLECH Sotdeependzat dtheofiizecsdpnedl PHMI Er 3fot. The

posi tioning assenbly includes | Lih@Ni A vS agaBEN tofWAE £an idks2éntst r uct ur ed
to retain &ﬁdcﬁﬁ‘?f‘b'¥o£n°“trﬁeg§y%ﬁé89& i

juring the suraical . pr reygugh that the
cornea i s mibot athiéd the a’rEF%PP\}e’&gBBQI%%S- aﬁggi“ﬁt&ﬁgt %?g‘%%hgﬁt. As such,
the positi Qi ghi3eEPENl: inGkpdesed anatetiormildntyniaedly ReuPed &% Fh pl ate
preferably i1ncludes a generally planar configuration, and has an aperture

defi néd 30 WHBPETHY: The aperture, which in the .prefe ghodi.peat s
general |y cent réddeyilipepbi®dasn the RECEHT 1?“%&?%?% {i%ﬁéjcglgat e, 5}%@

structured J BoéﬂQ‘%.&Mﬁ‘g aBdepoaa chhe terateparifial he eg:y@sqehep%qiﬁ,ions
and retains an eye during a surgical procedure. The positioning
asgembly is, therefore, preferably incorporated as part of a
20 microkeratome assembly, and as a result, may be utilized in
conjunction with a microkeratome cutting head assembly that is
configured to form an incision in and/or cut across the eye,
whether that results in the creation of a corneal flap or not.
The positioning assembly includes a positioning segment which is
25 structured to retain and position the eye during the surgical
procedure such that the cornea is maintained in a properly exposed
poeition throughout. Ag such, the positioning segment includes
a retention plate. The retention plate preferably includes a
generally planar configuration,. and has an aperture defined
30 therein. The aperture, which in the preferred embodiment is
generally centrally disposed on or within the retention plate, is
structured to receive and expose the cornea of the eye therein,

go as to generally define the area to be cut.
The position segment also includes a flange member. The
35 flange member depends generally downward from the retention plate
and is disposed in preferably enclosing relation about the



so as to generally define the area to be cut. The position segnent al so
i ncludes a flange nenber. The 35 flange nenber depends generally downward

fromthe retention plate and is disposed in preferably encl osi nq% rel ation
about thew'¢@20874887451 7 PCT/ US01/ 13234 aperture. As suchCTHHE/13P4nge

menber is structured to engage the eye at |east substantially along a

bott om edge thereof. Accordingly, a vacuum chanber is generally defined
between the aperture, bottom edge of the flange nenber, and the surface of
the 5 eye extendi ng therebetween. The7fl ange nenber of the present
invention is also preferably disposed a r i & grgbad%@dth@part

di st ance f raperEwee aphf 1B o Ega?ﬁ)es ‘ta‘ln%eﬁ% % ésltg‘]él)r%ﬁ%géato I'east generally
al ong a | atdyieudbpal 1daaai usubdraneddllyAs ahonres@ t POteR ciePBRNEtERERS" wherei n
the patient, has . a lafitudinall YerRabePVBS dede@sLlBrdeTanes Shetnebnasheruch of

t he surfac@cﬁrghléglg{ietangggg%e © g}i)fé)oEed bg‘ the oculan acaasseidt erder to
achi eve ef famstctvee cotae? edgefeEl CFAFHIFTYSHI AG- segnent and t he eye, and
in ordey to.yefd@ehiimel yeimtppsamansuf fihei Ehangpuamemey of e RXGFRRA within
the aperture. 15 The positloRipg,RSaesiisedol fIRtpvesERlosay apaked May
further inctof@E*3R ﬁseﬁ‘g?!’i%"%g%?%‘?%'; aﬁ%i oni ng} a%%;%mi!ré' SEQ‘P{%}&” icular, a
suct i oni ng ssswnBiytineepfapBridls FPEperEt i°<:7er5§7e SEGCIAtET w t he

posi ti oni g1 S£AMEBLeralnef 1@l ¥ lattithdinsdcuadhiushbheesct -t Her BbsesUat | east
tenporarily attaching the nositj qRi-ngaSieaieils ho1ddituaYRall3Onaneeiti cal |y,
the sucti on?ﬁ&iéggﬁ%nfefnc B ysl aev%(l:uum porstf con?egﬁgde}? fdeldi gof 1 ow
conmmunicat i onuleet weense hencfactfuiChafber e S AR eRF el 'or “Sodice of vacuum

As a resul t gy BosuiCh Al aRr deappin eddet totrehigre wFlenitsePon ATy

effective securenent of the. i LLON RO AgsemBl ¥vk0 bh@ Byeodderachi eved.
Preferably, bﬁB‘ﬁ‘?\f‘ert,t“e25’°taPiglC\’/r§gl utr'# orr%l., unl.i ke tiﬁid)i ti ona

per pendi cul aftgeﬁm&ntmosva@@uﬁf%ﬁeg@,qq@té{:y@’:a Fﬁ,ﬂrﬁlﬁ%lv{i&héﬁg héad
out war dl y a‘éﬁxrédﬁm the vertical axis of the aperture, thereby providing
Lo o el e gl e s o e
preferred enmetidmnts Léasthen mesSerd E'Pﬁ?"é?ﬂipgn?ssef“fgéypogf’t?af)rﬁi Rg assenmbly
of the pr es.eantsut:m/ﬁltnigoasj;&ﬁh"ﬂ$§ Prefeiraly tapeekt iVl gepeiatedckiths
preferably ItTengs%tignIgé gggmé’é‘mt, hpxter}%rably at the vacuum chamber, thereby

at least temporarily attaching the positioning segment to the eye.

20 specifically, the guctioning assembly includes a vacuum port
connected in fluid flow communication between the vacuum chamber
and an exterior source of vacuum. As a result, a suction force
is applied at the vacuum chamber, and effective securement of the
positioning assembly to the eye is achieved. Preferably, however,

25 the vacuum port, unlike traditional, perpendicularly—oriented
vacuum ports, is at least partially angled outwardly away from the
vertical axis of the aperture, thereby providing effective
clearance for movement of the microkeratome cutting head assembly,
as will be described subsequently herein.

30 In the more preferred embodiments of the present invention,
the positioning assembly of the present invention includes a guide
track. The gulde track is preferably integrally formed with the
positioning segment, and further, defines a preferably arcuate
cutting path, which guides the microkeratome cutting head assembly

35 at least partially across the aperture defined in the retention

plate. The guide track preferably extends latitudinally beyond



positioning segnent, and further, defines a preferably arcuate cutting
path, which guides the m crokeratone cutting head assenbly 35 at | east
partially across the aperture defined in the retention | at e. The gui de
track praf@paishisiextends latitudinally beyond WO 02/087H§YU§”ﬁ@§%U801/13234
the retention plate of the positioning segnent and is preferably disposed
in close proximty to the vacuum port. As such, the generally outward,
angl ed nature of the vacuum port away fromthe guide track ensures that a
suction tube or like structure coupléd 5 to the vacuum port will not

interfere with the pove t h | SskdlsypidEe@pBIAL | VE
associ at i oﬁhwl%eﬁeflﬁéorb&qgge ‘ﬁ S}é??poﬂggﬁr%igl a% igy, ?he possi tioni nghﬁsseml y
pref er abl ydissdaededn alpieqiroxssipblop &HE WRSPE BPEL- coﬁsplﬁf"ﬁg"ma er.

Speci fi calnl8 nerallqrt RMOt RAseiltyrdefii Bes vacpuw goraxdweyf Bront Ree cut ti ng
head asse , which as indicated pr r t.ek Ve negs the
aperture a§u§€ﬂ itRaak ANEESR Ty T 1§ c‘g%oﬁldg%érlggﬁyg%dggf%% r%cfhgr 6b| y by the
pi vot gsserbl yne Riafmmabbyt v lposet repssferes withcFiRPVEReY h & Tpitht

assenmbly to In LUQb1AXIS cRhestiviD asbbetutibe uth ity mddeassenbl y
rot at es, tﬁé’gg%ﬁ?pﬁ}%\%er?%nber yapi vo?gl |y interconnecting the post nenber
with the cwrerhg head assenbly at least for this purpose. The pjvot

assenbl y, howevgdaitiahsDl,uthheposidipninge asgerhky GEESPFDRYoM™ Pol . The

cut origination_ con i Bd Lo slabi nieuierl Castecdf b0y,
ori gi nati orf Foi R ?sostrel;“tgfl%}é Sndb aBHEL L plehy r

commencenent_.of operative Qi Vv ; aent  of
t he caopl i rdpenmiyer aam"b&é'céfe&fm Ya tﬂ‘?é’oﬁugﬂsngé%r:a ° %gléh%w across the
posi ti oni Ng, SREBBA! whiGh asriasuikitedmprefieaebly Mowes aFSUARRYr AT LRt he

cutting head assenbly e e e frgi sisi dehet feknmedndonalasie t he
i nci si on orRFEEETR opc{(;er%qggé ofie LRE BRC Y

poi nt, such”as at_ihe edg Apgrture,
and gener al pnefeanabiy beéth%Pd(PérF%‘f’ﬁ“lbgjfypos%el%gﬁae%yt’ogf g?% ér%gig%ci si on

COMMENCi Ng Al 13feal D6 CEHEWiALY pobemblpl to hdstbnsoste BHTTe* 7he8¥tand ot her
features of the B esent Lnyveplion Alfnifessldeled the f usliglangdetabdr in the
fol | owihg d\‘-l\lPla‘i?ﬂ I T ption " 30 and ‘associ at ed, dr ayi.n Bri flag
Descri pt i onpbiotRdy DivtAneganesing iR PP (ATEFSt Shdi ngeo?&ﬁﬁle nature of the
present agssembly at least for this purpose. The pivot assembly, however,
also further comprises a cut origination control. The cut
origination control is structured to define at least one
20 origination point for the commencement of operative pivotal
movement of the coupling member, and accordingly the cutting head
assembly, across the positioning segment. As a result, a
practitioner is ensured that the cutting head assembly engages the
eye and begins the formation of the incision only at a proper
25 point, such as at the edge of the aperture, and generally cannot
be inadvertertly positioned to form an incision commencing at an
intermediary point of the exposed cornea.
Thegse and other features of the present invention are

described in further detail in the following detailed description

30 and associated drawings.

grief Description of the Drawings
For a fuller understanding of the nature of the present

invention, reference should be had to the following detailed

35 description taken in connection with the accompanying drawings in

which:



i nvention, reference should be had to the followi ng detailed 35
description taken in connection with the acconpanying drawings in which:
WO 02/ 087451 9 PCT/US01/13234 Figure 1 is a perspective view of the

posi ti oniwmgoaessesbl y of the present invention; Figure ECVUSII¥Yss section
view of the positioning assenbly of the present invention; 5 Figure 3 is
an expl oded perspective view of the coupling assenbly of the positioning
assenbly, and an associated mcrokeratone cutting head assenbly; Figure 4
is an isolated side view of the post?menber of the pivot assenbly of the

present invention; 10 Figure 5 is a t I i Sfc i bhengPasker@er ;
Figure 6 is a drg¥&eskcty Bnp?)]fs"teﬁtél‘f:eo&gle?n%ﬂgég:gn%l ;/:l Fidgure 7 is atop

pl an vi ew @f tiwe present dnvemtizwsenbly of the present invention w thout the

post menber a”%:@%@'i NG a 33568yt caIpted dtheneebositionEng wseedblys an
illustration of m cr oker at one assenbly incorporating the positioning
assenbl y ofoft pee presert INGRMI™én appropriately di sposed on a

corresgondi ng eygfrel 3aipatheatgloded FenpReesi BAVIEVaPE thes TR

sequential ill ratj.on d N8i&dlgNJased@lipl @i t iang peddeibbed a

m cr oker at cﬁ?@e‘ﬁisyenﬁfy %‘6 ,\?\%Ht%h whi chg#’ge. positioning assenbly of the

present i nwderpkeratene Ferdpadisrdad T Pa ed. Li ke reference n%rrg%gl s refer
5

to like parts thrQughauts taheissleved adidei wiey of theePaPaERYS” tailed

Description of the Prefe d adhirentyehtidast rated throughout the

drawi ngs, tHeSpra¥en ?Fn(g/{e%t FE‘E\% is di rgﬁt ed gg@@rﬂ%é{rlomr ds a

poSi tixni ng assBhHse Bots iAEPBRIGR YH'aP irhg nd positioning of a patient's

eye, and prefer ablyrd Bei3G cobseaeotishef petd cREPkingysHFPLR is to be cut

during a surgical operati a | 1966 ahkYypddidiienlefl abyemsifyerénce
Feoud! Bh Bl Bt i

numeral 10. M diffc , the present invention i [ 184t owards a
MOr e conpacthe ppeedesitorinyssbidi ak@cRhd ShEnEPEEL TFEBT %, §r§&;|f éﬁf}& énhanci ng

and stable Qgssg“@oilﬁ;nécg{ﬂ,leasg{g}leyo;lo that can be used not

15 Figure 8 is an illustration of a microkeratome assenmbly
incorporating the positioning assembly of the present invention
appropriately disposed on a corresponding eyes of a patient; and

Figures O9A-9C are a geries of sequential dllustrations
demonstrating a normal cutting path for a microkeratome assembly

20 with which the positioning assembly of the present invention is

preferably associated.
Like reference numerals refer to like parts throughout the

several views of the drawings.

25
Detailed Description of the Preferred Embodiment

T1lustrated throughout the drawings, the present invention
ig directed generally towards a positioning assembly for improved
retaining and positioning of a patient's eye, and preferably the

30 cornealof the patient's eye which is to be cut during a surgical
operation, and is generally indicated by reference numeral 10.

More specifically, the present invention is directed towards a

more compact, precision assemblable and manufacturable, safety
enhancing and stable positioning assembly 10 that can be used not
35 only on the average patient, but which can also be used
effectively on a patient having a latitudinally reduced ocular



35 only on the average patient, but which can also be used effectively on
a patient having a latitudinally reduced ocul ar WO 02/ 087451 10

PCT/ US01/ 13234 access wherein the eye is contained. in particular, the

ocul ar We®H87455 general |y defined as the eye socket aEGT’é@@b‘é?ﬁt ed eye
lid, all of which limt and/or otherw se restrict the anmount of a
patient's eyeball that can be exposed, such as for securing to 5 a
positioning assenbly. in sone cases, and nost prevalently with children
and patient's having characteristici®Asian facial features, the ocul ar
access exhibits smal | er than.nor . ti .Ral .cH EeNgsheNe(1E@r pur poses
of this dégﬁ‘?ﬁ)t"f%’t‘?ﬁg?% t(?'Teatelyteu ?n%ﬁ&ﬁﬁ%%éi%ﬂjn%a?%gﬁﬁd%gg 20 up and down
di mensi on atGes® izt perenad lyhéefiaetcan tef e FOGhheAN g 2 ERAEAHE ﬁ}% patient's
eyebrow angqdoyqy bei feidioWands 4 opabirenivise chigtrlicAstie reswht of a

!

conventional positioning assenbly is I t 8 dQurshdfdLiently

engage t hé P& ’r?’t?d?n%’l'er%\lgeghggc%ﬁebee%ggg%ﬁad.' gﬁ%uarﬁlqlby,g s&lthéa restriction

resul Bs i m pePitpelng emserblion, I BoaANFaEes| s BPSE R ¥R FEd Yoy exposed

for cutti n&.i%ﬁeﬁl\/i Lhab&atdgserd bagdviddiechstatairibtMent Retarpr Gecikds a nore
con

conpact rguration,” which is beneficial_ ngt Ln asgof a
| ati t udi naiEayUFRYuCER oLEPHRT aRTEES, aﬁ‘étlb\l";\lfﬁ c% isg@gg%%r gfl% ,ﬁbenefi ci al
when per f orafiBgdsislgetiyeonidthe eyior qurpoges | of ythis 28e55asbi™i el udi ng

ease and pfa%ﬁkﬁﬁ%lofd'gréﬁgm Vig Sid8h¥a a8danStpbhhdt yowirdingneidd i ng. The
posi tioni ng assenbl'y 10 of the present inyent i ogvj,%dsp(:gé elgaq_ig_lextd% rected
for ude witdlasine cFOKECaPBRESHS SefBfy e S4RY TRt hetessarily |ike
the one degflbirBethriddbnSbebag antabits t26 Batd4rt1SEhiany PRcdEsEPAted herein

Y b v 10 s e iohdhd | HAERB1Y 18 ral1yh@opoablé ond ng
assenbly 19 8%%“‘310&';1 Bl ichihd LHeRB1y, i gakk hao

fTSeSa -~ posit]oning, segment 20, als nQwn eye
posi t i oni neuffiggentphe eperRge i 6R% ng? é‘{;’f"fgﬁ‘taezosqu'egf e?gbl%lgi n%’l?%agg' an
encl osed rjf\GraC0Pf | Gibiatd OrsstedcEont cemnkion e 1TRrAPSYageREIRti®th t he

eye, and 30 js used t t t Y&pdshat £4:5 cuk @ikl ahB, wilasbéi on and
propetd y p?%if@ﬁt E??lseo ogﬁga&% gaa %gtnlse%%p s e ebalcl ina precise and

al i gned nademrribed, sumger presaits, IPHRIEAEI (OGS seyment 207 Has a mai n
body whi ch jigelfeasi@nd Wakhnes, BepsmEicéahbhyt ephosed thgpeesar 8225 therein.

The apertUg_gtiZtud'igaﬂyzege&u%eﬁe%%Ygraggcess, but which 1s generally

peneficial when performing surgery on the eye for a varlety of
20 reasons including ease and precision of assembly, safety, and
stability during cutting.

The positioning assembly 10 of the present invention is
preferably directed for use with a microkeratome assembly such as,
but not necessarily like the one described in U.S. Patent No.

25 5,642,456, and incorporated herein by reference. As illustrated
in Figures 1, 2 and 7, the positioning assembly 10 comprises a
positioning segment 20, also known ag an eye positioning ring.
The positioning segment 20 preferably includes an encloged ring
configuration, so as to maximize its engagement with the eye, and

30 ig used to centrate the eye, that is, to retain, position and
properly present the cornea of a patient's eyeball in a precise
and aligned manner for surgery. Thus, the positioning segment 20
hag a main body which includes and defines a preferably enclosed
aperture 25 therein. The aperture 25 ig sized to receive and

35 permit the cornea C, of the eye to pass therethrough so as to
expose the cornea C, and a pre-determined depth thereof, for



35 permt the cornea C, of the eye to pass therethrough so as to expose
the cornea C, and a pre-determ ned depth thereof, for WO 02/087451 11

PCT/ US01/ 13234 cutting during surgery. Typically, the cornea C will be cut
duri ng suwgangsmben a mi crokeratome cutting head assenblBET{E01/3230
preferably part of the m crokeratone assenbly, is noved over the face of
the positioning segnent 20 and thus, over the exposed 5 cornea C, which as
is clear fromthe draw ngs, protrudes through the aperture 25. The
aperture 25 itself is preferably sizad to expose a sufficient anmount of

the cornea so that _a dianeter of ner 0 Oy | ters may
be cut. Th&USELPE | JHitRg PLEGRMt fg'plgaﬂyéf (ﬁ%b:&rge;é gifq rﬂer |65FE

mat eri al anthrifgpueferalhen aamncatoalarwpn\?a@@rtilaﬁ hqaée%ﬂﬁey‘bl}ﬁéﬁe\ﬁé-t“ t he
posi ti oni ng, SGANBNL, %QrWJé £he FRAsKkOfatambi Guefbagle istawdcfseermel whi ch

enhances precision eingagenent with the e ebaII f. have a
snoot h, saf%‘cﬁnd’ngﬁ?eP?%‘tt&PBarﬁ ’Ss“'l?f“f‘“éﬁ:ezy AR tﬁgg c}g\%hlgl pI’OVI 3es f or
ease ofs st etfdzhleaadf,l @mcmmgst tlemr] Srén fbs, dzeemineagrprpﬁeuciﬂee%mugh
posi ti oni ”gtrf’és;% em§§ beTﬂEa%Serxﬂlz%p%aﬂs%lfoyé eraralilly etyedfto

material s, and | astic_or Ee I||dj%}nl’ q)f

enbodi nent e’fpf?éepésf"ﬁ%'rﬁlﬁ@t %i‘?éléﬁb‘?f/ i\ anﬁﬁ" efera 7y e |ne SO as to

achi eve t hegélrgagty @boupreei s an rendigekszist wayybaerudl | Fheemﬁrléélc’n% As

illustrat ed in tp 5d ggr e;pretfgea W8 Nehagba obs t he rp@ﬁd t herdA@gisegment ' 20
ned

i's preferab? §e eneral’ly C|rcular e ut the rture 25,

al t hough i tpxeferably. appr @ega%lei& t Fateridleoul ot %eeaqﬁgr g"“f N ﬁavgﬁgénot her

shape such o@la;lanﬁwag@meﬁecnanmnlamp hedagona hdighothede stt@ppledsout t he

25 aperture 25,. an il iHePeEpal1VDEROVEr, the
?F%‘ﬂl n lq ﬁgané’e%obk‘g&elg?e rtégalglatﬂél@d"%gh @§ a

entire posi 'S pre conflgrtered | a%gnerally
tear drop tlypefem:qﬁe td rhatvﬁe aprsé‘P@'F}F'eoeafénﬁﬁﬂl gefte HeRBT IRt of the
posi ti oni Ng £ SSAIENEnE Yhe BARIMcTESes dof alamat 6D BLplilieal8on whiling hb¢€udes t he

ture 25_def Q0 th a t endi
gener at¥y aa?w'vér%r% PP B Ehoor R Pn i e e B A eral )

%?(rjffl ni Rg c? ggneral |y
open bot t oniséptesabdet hQUbrapﬁ Bod’yrQQtY |Qfearf‘"‘}t3?‘r1ﬂ|%' f§ I3 4 is
di sposed i n spaced anaddal, genahal Lyl strs e @inhgd inenat Hme posittileaingert ure

25 defined Iagsénbt?lyr %B elne[ ngenfgrla%a m%%hiféc?%o'éb ttBeachieve the degree of
precision and quality generally desired.

20 Ags illustrated in the figures, the main body of the
positioning segment ‘20 is preferably defined by a generally
circular shape about the aperture 25, although it will be
appreciated that it could be formed to have another shape, such
as a square, rectangular, hexagonal or other shape about the

25 aperture 25, and still function for the intended purpose.
Moreover, the entire positicning agsembly 10 is preferably
configured in a generally tear drop type shape. In the preferred
embodiment, the main body of the positioning segment 20 comprises
a retention plate 23, which includes the aperture 25 defined

30 therein, and preferably a flange member 24 extending generally
downwardly from the retention plate 23 and defining a generally
open bottom side to the main body 22. Ideally, the flange member
24 is digposed in spaced apart, generally surrounding relation to
the aperture 25 defined in the retention plate 23. Also in the

35 preferred embodiment, the flange member 24 of the positioning
segment 20 preferably includes a lower edge 27 which is structured



35 preferred enbodi nent, the flange nenber 24 of the positioning segnent
20 preferably includes a | ower edge 27 which is structured WO 02/087451 12
PCT/ US01/ 13234 and di sposed to engage the portion of the eye about the
cornea i rwoaxbdnsid i npervious manner. Simlarly, the reP€HPSUA3PRate 23 may
al so be said to include an interior rim 26 disposed in surrounding,
defining relation about the aperture 25, and which 5 is structured to
engage the eye disposed therein, also in a fluid inpervious manner. It

wi |l therefore be appreciated that Wdon the positioning segnent 20 being
di sposed in engaging relation the t hat n e enerally
air-tight §’¥351Idg t°zaF‘(f’r‘i’f"‘gf%e’:g{I aB?ﬁY‘tm? hogfygh%bé’f% Eﬂe\e/g%telg% é&anber

bet ween 10arﬂh1&at:lmy’erphatem2&m;nd SiIWéthelmhlb%rrEEQnt%&?@dPH"Gné? I"2Y as

|| lustrat eglécﬂ ELOWA 2 & Ghaiingl 29 MaYeslsio bem deki neidkpored hen vacuum
chanber e channel 29 enhanci ng the 1:eft gctlevr uggszsof 8 YRGRUmM
appl i ed, ePRFRUNgiREhe BEIPIS FRLT 8?1 R Che %R Pexi bl e insert as

provi ded i s WtSucBatento NmgaGe Eh2, @Wesdlama_eaomqrginuratlﬁerirt ¢ fHE% | ange

menber 24, .as 1t def th ecrh P@Edzqa&@a RciaBg@gagenipowi ife t he eye,
in the ill G%p% rxétvtlé’gS [Aa%‘gcé)ﬁl rrgt-h w‘i’!t'i “fTan ﬁ% “ '

%d 24 is %sgﬁs‘gdtﬂ n nore
closely spaestiiondhatsesmenb 3P }?él"'i‘ﬁhﬂiém i lﬁeeﬁ%aéqr]flﬂre an 1s the case
i n convent hggagy@ostﬁmpnamgeﬁmemA es=nefht houadr-thakt céerslercar) Bpaci ng may

be defined o L tigudinal.{adiys of viham affkber €285 veBue@sponse to
the reduced€ #%‘é%m}r?ugf Eh% aira?olwed ocC Ivar éncces

eneral ly
prefenped tiesention folatge 2te@ier £1289%eTTIEa % rcu1§%c}lt(318ﬁ 1§’dra&f| on whi ch
i s uniformy;spacedal 1omMighhe 2apardiansel R oanay fadep| be siedingst dpekhtentrati on

e T ary & vagiiut apaghet 224tk : € Jaaéﬂffe'ddwb%l di garet er of
the flange YAEHbET2905* Féhet ﬁatcﬁgm‘f‘d"ib@é’ émeku@ h es

'y at the | ower ea% r1 engages t he
eye, is geneaa\hunyabghﬁbneaﬁtﬁ}'t alepes o coBBin c‘:ﬁ?—) ?e Srecisely, a
| atit udi na%qugfg 8hsfft le@SpréHaadganeral IRataboito.. 59’71206%5 or .708

inches (18 eferr to.cqnle ur ﬂiearreh@r of
gener ﬂ'|5l(y bet wek Bgut‘:'u ) tt:o hf7glp£%%h@t@m@eqer2h & 4R égf

or nore 1_{)retj‘: Setg-’é d420
i nches in ander per:ﬁr@tnrafpﬁesgﬁﬂﬁ“\ﬁp'awltpoFﬁe S¥EmplR, e iﬁ‘se hE
i nvention, éé\ﬁbtolazﬁxé}ﬁc C'ﬁx@'ﬂaﬁé@%uﬁobﬁﬂ@ﬁ igredtaosad tanmipee utlidseed to form

2, ZeSS}n t ﬁ@@ﬁ@@?ﬁﬁ%gg to a perimquegec;p‘:ﬁ)él abQEhﬁ'eoﬁ‘s wehel ) e REETYIiNg a
in conventional positioning assemblies. Although this closer
20 spacing may be defined only at a latitudinal radius of the

aperture 25 in response to the reduced dimension of the narrowed
ocular access, it is generally preferred that the flange merber
24 define a circular configuration which is uniformly spaced from
the aperture 25 and facilitates proper centration of the eye. 1In
25 the illustrated embodiment, the latitudinal diameter of the flange
member 24, generally at the lower edge 27 which engages the eye,
is generally between about .675 and .725 inches. More precisely,
a latitudinal diameter of less than generally about .79 inches,
or .708 inches (18mm) is preferred to correspond an aperture 25
30 diameter of generally between about .350 to .475 inches, or more
precisely, .420 inches in order to form an 8.5 mm flap. For
example, the present invention, with the closely space flange
member 24 can be utilized to form a 7.5mm, 8.5mm, 9.5mm, or other
dimension incision merely by modifying a gize of the aperture to
35 the corresponding .375 inch, .420 inch and .465 inch diametexs.
As can be appreciated, however, reducing a diameter of the flange



35 the corresponding .375 inch, .420 inch and .465 inch dianeters. As can
be appreciated, however, reducing a dianmeter of the flange WD 02/087451 13
PCT/ US01/ 13234 nenber 24, while retaining a necessary sized ogening,

reduces tWe 02489sth to which the positioning assenbly 10 FIAHEEE* Hown onto
the eye. Still, however, it is desirable to maintain the same dianeter of
the eye exposed through the cornea, and through 5 preferably a standard
di mension aperture 25 so as to generate the appropriately sized corneal
flap. As such, the present inventiont3 also preferably includes a reduced

depth of the positioni, egnent _20 I  Lhanas praber 24.
In the i IF‘?}E‘{)erra?%'d wg‘ﬁg%cﬁeiég?l,ngt ﬁéeggggﬁgg%&?ﬁ% o%)égii%?o%i ng segment 20, 10
as gener al Byptetdned.chr e ansiipsaing peeaeERlbf O fas PEER MBI H%at®® 23 to

the | ower gggp 2% 911 I hgoddvange ikenerdeddranie prefexidayn [cbss sthan

general Iy about .175 inches and_nor a N 2 RPAYH: nto .15
i nches. | nof#eeser| @t r%e&ygnﬁgﬁ?ﬁ%dﬁta{vﬁ%ggéi lr%hé gg%}é\%@r red . 42r(()ménch

di aneter apestaraplPta andndGBdiensi PR ADRrERER 2B55@FnE? 98PE*R S FP'2ed, the
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er directed for e | east
partiably cengereyelay dsfdpedritAY s YBRHT )?u§gacfeo§§a%ﬁ,% %gg%&ﬁgﬂng%lrag%i ly
attachi ng tfie topesd ticweirnadse@Tent P tidange esfesn2hhi tth PEEFYERMYis to be
25 performed onge it _h Opefsl Yndifes hhdnede tfiefessbly Beefemmabl y, the
T, b h koo sooms isces

Do on Sotairent ng- i cheesc i TR R B g
suction forgeseFhe Vage usicassiametyr iaperstreids Laned - 708 Spprster §1A9%n for ce
whi ch i.S Sgy{%rrhm ent tcf:'g%é‘&,h 3@ %nge%éat hgninngssegneninclBst o Ahe eyebal |
about “the &4, %€ 'hiia “Cduse the cornea 0, be urged upwer d to
protrude t hrexwdh Qﬂq@hemg;@,zgomvetrhea wif?%?zcﬁﬁ ngoselgrrgﬁ{ 5%8%‘?” e not
being so sid QRPoAN tAr&EAHS Ehélaprgeute 26 h@r@quiptiqnw\,ﬁmaqygsap&ﬂ eci at ed
from the drgl\{\(na 292 bta.gg.1 Jp@g ARCHERAR tendgab @ RE1 EH dfhene patient are
obviated, with the positioning segment 20 fully and securely
20 engaging the surface of the eye.
The positioning agsembly of the present invention is further
directed for use with and may at least partially comprise a
guctioning assembly 30 for at least temporarily attaching the
positioning segment 20 to the eye on which surgery is to be
25 performed once it has Dbeen properly positioned thereon.
preferably, the suctioning assembly 30 comprises a vacuum port 32
formed in the positioning segment 20 and a vacuum agsembly (not
ghown) for providing a suction force. The wvacuum assembly is
structured to apply a suction force which is sufficilent to attach
30 the positioning segment 20 to the eyeball about the cornea, C, and
cause the cornea to be urged upwardly and to protrude through the
aperture 25 of the positioning segment 20, while not being so
strong as to cause damage to the eyeball. It will be appreciated
from the drawings that the vacuum port 32 formed in the
35 positioning segment 20 is operably coupled to and in £luid flow

communication with the vacuum assembly such that the suction force



35 positioning segnment 20 is operably coupled to and in fluid flow

comuni cation with the vacuum assenbly such that the suction force WO

02/ 087451 14 PCT/US01/ 13234 is applied therethrough. Specifically, a

pr ef er abwo 024086468bl e, externally threaded vacuum handl BCT/HER/18H4wn) , which
may al so provide a convenient nmeans of grasping and mani pul ating the
positioning assenbly 10, is preferably screwed into the vacuum5 port 32 in
a secure, fluid inpervious manner. |ndeed, such an internally threaded
configuration of at |least a portionléf the vacuum port 32 ensures a nore

secure engagenent and significant Ikt i
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cleaning. “ Moreover, In the preferred_e | a
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retentsi on gdrat 8223n0a Béange Mdnberinperuiens MEenehe TWEaEm BHENEEr 15 22.
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to ap I t les h
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acconpani e Iby a suction

orce, acts (o proper| osition_a i gn the
corndd C, besomesgiepsad: apfl PEPsgahetha eﬂgﬁeﬁf af“ﬁé/t Y positi g% ﬁll?ri ng
surgery. Tyjzaak! yf 8hyacacummofpoabod? && ibwclrshievedigien HeanirFel will be

used. 25 The positi.Qni € tRE BRRALmI N$4 @Bt 8h&D
pr ef er abl yn?rrl%véaés&ahg%i%%%gm e%ﬁﬁneﬁ@ ¢ mlghEe c

track 40 formed thereon.. Th ui ack 40 is
pr ef er abl yt$ orpendgreeciacy 4R ahdPIshtegras ﬁegﬂ‘?ﬁ: ?ﬁeeng%% tt?%cﬁlll 1{; segnent
20 sO as tge@uirdenan@dttard bitfihegemeaten24cind iheo Fhe riseBrRcHRBEPRUL t i ng

e

ustrated,, rmr(?méongact nmbadi ﬁnt, as it
ensures t hibree.sentr dheayrPEmaptsemB by iectF o ahet weén t‘ﬁ’&ngma e*tTack 40 and
the positi,QRiAGSEENERY =pArisrem@Enim rediallyalihtetives ofarke digoges t hat
no ms-ali %gnﬁfenx'g 251besroeggt t\:Aclze%ngel lsegf%'buéstl'fé E@ﬁ‘!rélat oPftne eye about

to undergo surgery. It should be clear at thig point that the

20 structure of positioning segment 20, when accompanied by a suction
force, acts to properly position and align the cornea C, for
surgery and to generally maintain that poeition during surgery.
Typically, a vacuum of about 25 inches of Hg at sea level will be
used.

25 The positioning assembly 10 of the present invention also
preferably includes a guide track 40 formed thereon. The guide
track 40 is preferably formed directly on and integrally with the
positioning segment 20 go as to guide and facilitate movement of
the microkeratome cutting head assembly 15 during the surgical

30 cutting of the cornea. The integral machining is preferred in the
illustrated, more compact embodiment, as it ensures that a secure
and stable connection between the guide track 40 and the
positioning segment 20 ig maintained at all times, and ensures
that no mis-alignment therebetween will occur as a result of

35 assembly and manufacturing. In particular, some positioning
assemblies include a separately machined guide track secured to



35 assenbly and manufacturing. In particular, sonme positioning assenblies

i nclude a separately machi ned guide track secured to WD 02/087451 15

PCT/ US01/ 13234 the positioning segnment 20 by one, but typically two or nore
screws. TWO 0208HBIr e screws were general ly preferred becéBE’é’Sﬁlh‘é”“use of one
screw might |lead to inproper alignnent of the guide track relative to the
aperture if extrene care and precision is 5 not maintained during

manuf act ure and assenbly. Based upon the nore conpact design of the
illustrated enbodi ment, however, it %55 generally inpractical to include

mul tiple screws. Accordingl in the illu ated t odi nent ,
as wel | as*'f B?EH&?M o‘%]gﬁ%ﬁ% s?o i oérngér%%% {ﬁg"lgr?{tggliﬁ g‘?ﬂg?lgimodr?%gnd ease
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segnent. Al'so, referring to Figures 1.an n.ihe odi nent ,
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enpl oyed famn the ilauseratesi mergagepesit ehodiment| arg@ehbnderin22th§t h t he

eye, a 20 re%%itﬁle%:g el e¥ai&d L WadBtd P pKeHBiBREMANGEsD O F CadptbBy Ned to the
sane extent. e gui de track 40 of

, the present.jnvention is igured to
ext endObeydhe ghide érapki th I3 QF%f%b&S %&?Sal#yurf?ﬁté‘?g’guﬁuﬁg g% %r
stabilize thenmidoker at entic vt abepthead indeenbiith $hgepotitigadPduring a

cut across the apertyrg 2 ey hi B84 COMkekBe f PEdm@kion of the
cor neal flfﬁgﬁgga?'reds‘ S:Sh ?r%fset%il:ﬁé]etro gires! iy

ases, and at startin Qi_nt fore the
edge of theembagdmentn etlps guide \krpgk d‘los??‘tﬁé‘gﬁﬂp@gi adttléaag‘fl?&fn %"hg%é%m ngs
that the gifedesideacde 4Poditdbhies sedmeot hed, uppbr pyeferaidys 2xsHda
retaining ljp .44, a i S18gRRSIEAOBO NG ERGITeRdadehedd a
gener a? y & %ﬁ&?%mc#qggﬁr%&?g?r%(l:lglc%ﬁgﬁﬁ%. gThe ui de trtack t@&ﬁ-%bé( retains
and/ or pi nsbetiveen Uthe §yt Hid aed ARSRYP LS 2ng o RS GV AT - ATE ‘c’jomvyar‘(-il y
engaged on § hgsi@¥epefdé nhy aperteast Ter presdnt gover: iche rAEYREAE of t he

cutting heagﬁatgsgﬂ%xg&% 131009 thGeRE LA RudtUtdd NemPRBabest ikhbustrat ed
'n Fgures out:-ermost engagement by the flange member 24 with the eye, a
20 relatively elevated guide track 40 need not be constrained to the
game extent. The guide track 40 of the present invention is
configured to extend beyond the retention plate 23 so as to
further guide and/or stabilize the microkeratome cutting head
asgembly 15 before and during a cut across the aperture 25,
25 thereby ensuring complete formation of the corneal flap desired
in most cases, and at a starting point before the edge of the
aperture 25. It will also be appreciated from the drawings that
the guide track 40 includes a toothed upper surface 42 and a
retaining lip 44, and extends across the positioning segment in
30 a generally arcuate or semi-circular path. The guide track
thereby retains and/or pins the cutting head assembly 15
operatively and downwardly engaged on the eye, and may at least
partially guide the movement of the cutting head assembly 15,
along the arcuate cutting path best illustrated in Figures 9A-9C
35 with regard to a left eye, such as through the engagement of a
gear structure of the cutting head assembly 15 on the toothed



35 with regard to a left eye, such as through the engagenent of a gear
structure of the cutting head assenbly 15 on the toothed WO 02/ 087451 16
PCT/ US01/ 13234 upper surface 42 of the guide track 40. Looking once again
to the vawowangmst 32 of the suctioning assenbly 30, asP¢T/U¥d{$d¢ed in the
Figures, it is preferably angled outwardly away froma vertical axis of
the aperture 25 5 and/or outwardly away fromthe guide track 40. As a
result, when a hose or other conduit is coupled thereto for supplying the
suction force, neither the vacuum porl6 or the conduit will obstruct or

otherwise interfere with the go mént of kt cutting head assenbly 15 at
| east part iWPEy BrERCENd? Gt GBS (F4ER Y5 e Furt hernore, in the illustrated

enbodi nent, suchoskimgnbagriraginnto p@ew&%iwm@oﬁbr@ (anﬁh%tsucﬁll@’f”e?‘-’abl y
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extends fr 0?05963 O:Lstlste gnl A erag{?rgoegonog—h&é%ﬁaeaﬁé\g i0B18Re of the

guide track 40, also contributing to the streamlined nature of the

20 present positioning assembly 10.

Also in the illustrated embodiment, the present invention
also preferably includes a pivot assembly. The pivot assembly is
structured to provide increased stability to the cutting head
assembly 15 during its movement along the arcuate path, and also

25 preferably to define a pivot axis which can stabilize or
alternately further guide the movement of the cutting head
assembly 15 in conjunction with the guide track 40. The plvot
agsembly preferably includes a post member 50, The post member
50 is preferably a rigid upstanding element disposed generally

30 opposite the guide track 40. AS will again be appreciated from
the drawings, in the preferred embodiment, wherein positioning
aggembly 10 has a tear-drop shape, a base section 55, also
preferably part of the pivot assembly, ls integrally formed with
and extends from the positioning segment 20. The base section 55

35 provides a support surface at which the preferably separately
‘formed post member is secured, as will be described subsequently,



35 provides a support surface at which the preferably separately forned
post nmenber is secured, as will be described subsequently, W 02/087451 17
PCT/ US01/ 13234 during assenbly Mor eover, fromthe explanatlon whi ch

fol | ows, WQ24§7451 become clear that guide track 40 and BEEUSHERBYr 50
permt the cutting head assenbly 15 of the invention, in a preferred
enbodi ment, to become effectively guided and securely received on 5 the
p03|t|on|ng assenbly 10 in two places, while still permtting the cutting
head assenbly 15 to be snpothly and Eﬂldably noved over the positioning

segnent 20,3l ags%%(}g al ¥ %Jv%yatﬁ'dﬂlattﬂe e:@iaﬂ@%:.&f whiBh Vfgl'legs ertI on

about the prvot® axi |ne cour se,
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member Ile the cutt ass m egt nd yet
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operation aengtie efe ther edwreabl sidet hef caapiﬁlr?glinﬁer!’ﬁéf“e% 28 utilPPzed as
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operably c e the cutti assenh ot egnent
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movenent ofguiled andt aad\gehga&casmnytf%pp%iwwg tePIpent tzloO:Fﬁ‘ ﬁg’Osegmant
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effectively %2? rcﬁ{@‘@bln%rée%ﬂrd%dt&m{sﬁfﬁnctﬂxd tBDMerédt aweost@ibten with
the noverment cuttin
movement of the cutting head assembly 15.

20 Also preferably included as part of the pivot assembly is a
coupling member 70. While the cutting head assembly 15 might be
directly and yet movably engaged with the positioning segment 20
for performing an operation on the eye, preferably, the coupling
member 70 is utilized as part of the invention, which is

25 structured and disposed to movably and operably couple the cutting
head assembly 15 to the positioning segment 20, preferably via the
post member 50, while simultaneously permitting movement of the
cutting head assembly 15 relative to positioning segment 20. &2s
illustrated in Figure 3, the coupling member 70 preferably

30 comprises two segments: a) a retaining segment 72 and b) a pivot
gsegment 74. The retaining segment 72 is preferably structured and
disposed to be fitted onto a top surface of the cutting head
agsembly 15 so a8 to be effectively and removably secured thereto,
and move in association with the movement of the cutting head

35 agsembly 15. Turning to the pivot segment 74 of coupling member
70, it is structured and disposed to be coupled to the post member



35 assenbly 15. Turning to the pivot segnment 74 of coupling nmenber 70, it
is structured and di sposed to be coupled to the post nenber WO 02/ 087451 18
PCT/ US01/ 13234 50 and to permt coupling nmenber 70, and accordingly, the
cutting weasisgenbly 15 connected thereto, to pivotal PEFTHSIEI3AFout t he
pivot axis. Preferably, the pivot segnment 74 includes a bushing having a
bore 75 fornmed therein, which is sized to receive a 5 substantial height of
the post nenber 50, thereby captivating it therein. Looking once again to
the pivot assenbly, and preferably t'fle post nenber 50 thereof, it
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necessari | pivapeiemarénentepf| e (opuBtingh MeRPen S 0o aehd RSCPRAIH Yo i nat i on
poi nt, sucgumngomegaeagggnmlgndsrig&ﬁut eye, phnit iaxibheomidngssr at &l

enbodi nent are di.sposed at an angular,_ . sep ien EOxi gt ely 100
degrees f r BAFCEtar - | iérjfée t §%een Igﬁlgﬁlﬁg ‘?é]lg%lg?t i géul g{aﬂ gééqt he gosi tioning
assenbl y 1@ubdtantéally eswmirei fibeit thmn quEting esat &FeprRherkhISP P8 use on

eit heli? eye, gg)geasthiel Lystdl/ed ik bugss erBckaadi fshenettatorngimstsiion poi nt on
opposite sides’ of the positioning se t &f Lasdondapendi ng
upon the diCPBcPFoﬁ°5‘?e‘f'ré\?éF.ssl nelt ﬂ%ngor#eﬁé?aﬁgéosgﬁo&kvg?? The s|ot 51, 52
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defined pr %&1@5?&1 thQ éﬂéec@@cri%g7l5ead aggembly 15 is not positioned so as
to begin to cut the retention plate 23, eye lid and/or other

20 instruments and articles disposed peripherally to the aperture 25
and the eye. 1In the illustrated embodiment, the cut origination
control includes at least one, but preferably a pair of slots 51,

52 defined in the post member 50. The slots 51, 52, which are
preferably, but not necessarily, generally vertically oriented,

25 each define an origination point, such as for the left and right
eye, and in the illustrated embodiment are disposed at an angular
separation of approximately 100 degrees from center line to center

line. In particular, as the positioning assembly 10 of the
present invention is structured preferably for use on either eye,

30 as illustrated in Figure 8, a different origination point on
opposite sides of the pogitioning segment 20 must be cefined
depending upon the direction of travel. In either instance,
however, the slot 51, 52 is structured to at least partially
receive a restrictor element 78 defined preferably in the bore 75

35 of the coupling member 70. Specifically, the restrictor element
ie structured and disposed to fit within a corresponding slot 51,



35 of the coupling nenber 70. Specifically, the restrictor element is
structured and disposed to fit within a corresponding slot 51, WO 02/ 087451
19 PCT/US01/ 13234 52, but to restrict passage of the coupling nmenber 70
onto the “ﬁUB@WHéhber 50 if they are not properly allgn€§Tﬂﬁ8%Hé“these
lines, it is noted that nultiple and/or nore el aborate configurations
could be equivalently utilized so as to provide the 5 restriction if the
menbers are not aligned. Furthernore, although inadvertent passage of the
restrictor element 78 into the incotfect slot 51, 52 could result, the

necessary %QS'M@ruonQeQ{nc%astéAget 8£ Othe %upﬁl@%mbmtvot katsugid ng head
assenbly 15 woul osed i re 25 such

er
that an 1(§’°?T‘rp‘P é&t oty §FFI?°‘?1CHr°P8gJ§’[ a ggﬁ%use ]Ioﬁ %}r;?seent ation of
the slots Bines?2 riel atibvendted hehaqoomuﬂtmengasé@mnm?@ gaeerarty defi nes

the locati %@ng%gllb{a&oﬂ Lgi I@Bh%ﬁ?@al@ntlytuth§1£a%10§§%awo b@oﬁr&uflﬁa that the

post nenber secure to the base sg ¢tio F r eci %gg al | gned 15
manner 5 Al taestgirtdomith Fpt @evbsTWATORPT JurdiS%n ‘EII'TSJé'eUtEH i
provi de a Gekbvértedegnresage pbecns:eorraltrgmmntelemnthem i ihtest vl ed

ol Nt L0 B85k UPHICT 50,06 udehy Al hBBAEy PBRYERA:nG o8 ! T UC U1 ed
to operatw"é’lcy engage sect SO as to ensuref EPL y axially

al i gned se(ﬁ#ér@rﬂtsoﬂ:t ke PostchFhaRe e c‘S‘E‘flPﬁet?e@tdoasquﬁ“er t he
base secti Qg 3Bsporddudesh @ ahbhgemeybnédge Bfevihireh 25 sswalt |tﬂ|tgtyalengaged by

t he allgnrrent e t 0 e,RoStgaepber 50. In the illustrated
enbodi*fen t, ﬁé xgn%gn?r‘g%ltd é%hﬁeﬁ ?7esa d allgnment edgeﬁ 6 are tral ght

surfaces which %%Fﬁiulﬁé H%PFé?MaﬁéP? g8y doEd Prrovt velto gﬁ 9 25
secur enent ,pa@VeNEhg GlebREntTBld Ngereeallyguettinenstitouletalisn bé thepl oyed.

Based upon cgfp PSSOt LGS oIRP VS endl BPHar i §506 Guhbbaned

secur enent neﬁber base section can be achi eved,
such as thraugie tdesupedshgetles hasef gecbiryy 38 diferft I?IWFEJEE;W HIEPERI ng 55'

in thedasespeti On1EHw@RAG mBQtipletét&epQ&infm@\Maﬁ.oﬁ(houM e nesdlzed based
upon the precedin the cu t he d S I, ngage e eye
?\ﬁg aﬁpr%ﬁf é?e oats Xl&‘? gﬂ%ﬂ\%n@ @19 thg

unless it i ok~ Srt9ng point . ernore, however, so
as to per nitllivsbrayesiemsddicept votal P?ﬂiv@ﬁ%‘?ﬁr Betimsandeh@npplioeRber 50 and

the segment 57 structured to operatively engage the base section 55
g0 as to ensure properly axially aligned securement of the post
20 member 50 thereto. In particular, the base section 55 includes
an alignment edge 56 which is matingly engaged by the alignment
gegment 57 of the post member 50. In the illustrated embodiment,
the alignment segment 57 and alignment edge 56 are straight
gurfaces which can be confrontingly engaged to provide the aligned
25 gecurement, however, other mating configurations could also be
employed. Based upon the preceding structure, however, proper,
precise aligned securement of the post member 50 on the base
gection 55 can be achieved, such as through the passage of a
fagtener element through an opening 55' in the base section 55 and

30 to the post member S0.

As a result, based upon the preceding, the cutting head
assembly 15 cannot engage the eye unless it is at the appropriate
starting point. Furthermore, however, ego as to permit the
requisite pivotal movement between the post member 50 and the

35 coupling member 70, a channel 58 is preferably formed in the post
member 50 so as to permit slided passage of the restrictor element



35 coupling nenber 70, a channel 58 is preferably formed in the post
menber 50 so as to permt slided passage of the restrictor el enment WO

02/ 087451 20 PCT/ US01/ 13234 78 theret hrough during pivotal novenent of the
coupl i ng reobees7#Q, and accordingly the cutting head asSERMSYUBEIMr el ative
to the post nenber 50. it is of course understood that the restrictor
menber could be equivalently di sposed on the post nenber, with the 5
slot(s) defined in the coupling nenber. In either configuration, however,
t he channel 58 also functions to enst#®e that the coupling nember 70 does
not pivot relative.to the post r t i médbdrS7®) nned
down into a’%if B?t}ﬁrﬁpgﬂedu%ﬁ%g?%%%‘ rrnlé%rtrnuegﬁ qtfhgﬁég%hpn%}?ner that the
retaini ng | apd 4dcprdingdpwehe petting bead Pﬁ@e%é’dl%lé?geﬁfﬁv 18 4 PRE" gui de
track 40. Singe 88y Redid beatduens, untersetddhbaarhechestydston ngmbe¥ | can
be made to the described preferred dj o. iHaventien, thé is
Untended t hEPUM | Do TErELPRE I i ?%%i%mg%%s%?%ﬁﬁ% d shown in the
acconpasyi nglot i defsinisd imttbpp?cé@éwgl@er“ge’{-heli‘Iel’i’i‘s‘FFa‘ﬁn\r‘i]é ROt in a
limting segaﬁTve?)U&e LR RA0PE 2186 fuhetionsens isnpushohbl the cwmpdingned by
t he appended clains and their,|egal i val e . ke, i Buention
has been de&e¥r¥fed° \%962}“8%75145‘10%6? F%e/ ?fz%hnguglwa&%?eﬂl. For .

retai ning, pashért ahabgitmnic pindeshdpwpamtcar| YiEOEBsPIRPYUGE HEE ¥ s dPgi cal
procedure, a.corpea A AR-eXer i3l ithe dbtPnsed ldpaskapinaidiowal IBpenar r oned

ocul ar access, 'a positionin 5 ass I ' ;@) a positioning
segmenfld saicHtpErRy ﬂ‘FBﬂi?ﬂfeglngr&ﬁt at ?‘%;%I %?%%Q%h?%?%nti on pl gt sai d

e, b
retention plate $ieleudamy walspertione, filabirng F@feFRRRETE Préﬁﬁ%ﬂ'ed to
recei ve and expase an CRENEeOf gdie18y® prdirenei enbodimeati dopodihei oni ng

u

segnent furtf&r Tnc 1ng a flange er..dis oyt .sgi ture and
structured tigvengirye tife i%y@}teﬁﬂﬁd dgﬂ‘%‘gi %i”’fI%%%%grgfeﬁge%kbe?hge%igﬁosed a

cl osel y spacacapsiiion and shown in the accompanying drawings be inteIpre
' 15 in the illustrative and not in a limiting sense. Thus, the scope
of the invention should be determined by the appended claims and

their legal equivalents.
Now that the invention has been described,



15 distance fromsaid aperture at least at a latitudinal radius thereof.
2. A positioning assenbly as recited in claiml further at |east partially
i ncluding a suctioning assenbly operably associated with said positioning
segnent fwoO @isl4east tenporarily 20 attachi ng said posi tPCHUSIY1E8gnent to
the eye, said suctioning assenbly including a vacuumport. 3. A
positioning assenbly as recited in claim2 wherein said vacuumport is at

| east partially outwardly angled away from a vertical plane so as to
mnimze interference with novenent 6t 25 a cutting head assenbly passing
across said positioning segment. 4.,,A;p9sitioning assenbly as recited in
claim1l wherein a latitudinal dianmeter of said flange menber is generally
bet ween about 1.675Fendrefaininge hawpsisiondngodnd ot nge%%tseﬁﬁﬁllaééyr eci ted

[ E claim 1eI Ss B darip al ahf%mnnﬁ}ocdiiﬁfﬁe,t ar cofnezaod 41 aalygeth&rrber [ 3 | ess
t han general, out. -79.inghe 6. A pasitiqQni se . recited in
claims m?ﬁsg%s 1&%&6? %’Ifudg aZ%H &aﬁﬁ%"}r)et% quDéedl?“sl;:|L %‘gcn%r%él Oétla?ls\/\%]éﬁgabout

. 350 tB .4”EsenpighesmpBisifg: A positioning assenbly as recited in claimé6

wherein a deptdy of sa@ dpHOHibhOMY NPeFRAAENtsfBOBbiCLBRARE Sebence of said
WO 02/ 087451 22 PCTI USOl? 3234 flange nenber to an upper surface of said
retention pRELRILRI B FFenA8F(RIE®i s | ess than general |y about .175 inches.
8. A positioniny asseidl yehsntrioni trddte nin¢kiding wherapegture dépiimeds said

posi t1 oni Ngy3egi®ahalJ@McBur@t8Glecsind 368 bos@itte &oddeangeth@rer to an
upper surface of said retention plate at said aperture is generally

bet wedR abdBT®¥R#t o . 15 inches. 9. A positioning assenbly as recited in
claim1 furthere) compidspagiteioginglesegmepk, furthaxasincdufthgyud délangack

struct ured fQpe JUHid808e& Wb Jed1RAdpAR2REING BEri@ARAPEs tenghby taer 0SS sai d
10 aperture. 10. A positioning assenbly as recited in claim9 wherein said

gui de tracle¥§efbs a generally arcuate path. 11. A positioning assembly as
recited in claid 9 whédeilangs aiesibguibding ddsgosied 4 plegply byadegranedtwni th sai d

pOSitHgnirmhistance from said aperture at least at a latitudinal radius
thereof.

2, A positioning assembly as recited in claim 1 further at
least partially including a suctioning assembly operably
associated with said positioning segment for at least temporarily

20 attaching said positioning segment to the eye, said suctioning
asgembly including a vacuum port.

3. A positioning assembly as recited in claim 2 wherein
gaid vacuum port is at least partially outwardly angled away from
a vertical plane so as to minimize interference with movement of

25 a cutting head assembly passing across said positioning segment.

4, A positioning assembly as recited in claim 1 wherein a
latitudinal diameter of saild flange member is generally between
about .675 and .725 inches.

5. A positioning assembly as recited in claim 1 wherein a

30 latitudinal diameter of said flange member is less than generally
about .79 inches.

6. A positioning assembly as recited in claim 5 wherein a
diameter of said aperture is generally between about .350 to .475
inches.

35 7. A pogitioning assembly as recited in claim 6 wherein a

depth of sald positioning segment from a contact surface of said



15 segnment. 12. A positioning assenbly as recited in claim9 wherein said
guide track extends latitudinally beyond said retention plate of said
positioning segnment. 13. A positioning assenbly as recited in claim?9
further awo@@s8i4sast partially including a suctioning a®SefSiyizzger abl y
associated wth said positioning segnent for at |east tenporarily
attaching said positioning segnent to the eye, said suctioning assenbly

i ncluding a vacuum port. 14. A positioning assenbly as recited in claim13
wherein 25 said vacuumport is at |4¥ast partially integrally forned with

said gquidejtrack, 15 . A positionin S ' cjt I | aj.m 13
wher ei n sgllang\'/eagﬁﬂbrﬁrpg?t T SPRY Feas cgp(zt‘raggz!'i I%igégﬁnr g??/éé;ﬁgl%{d@away f rom
sai d gui de appalires s dessotpam gpperalintaonEr hide 1pfR9P -novenent of 30 said

]gut t ihng head a_SeS._erfbAyposiéioxAnm&énﬁmamw as&eﬁgl ¥n aﬁa?@ci twbdréth @ ai m | f
urther canprising_a. pivot, asse structured 1o e a piyot, axis for
a cutting %ggﬁh é’ésgﬁ’tﬁ foglm?éﬁ%rﬁegﬁg?%ggg%hae cgﬁé??tur%g.wicf og %%léll ti oni ng
assenbby a$leeas meubén tol zn npner whrkasienof Peidaratepkin raskembl s2icbnpri ses
at | east a pestusEibededeRa0BNBEAIden aBlRfti NE Rl dspindesaxi s. WO 02/ 087451
23 PCT/ US01/13234 18. A, sili oni n ssenbl: as, rggi Eféini n %Iugj:ﬂgrﬂ further
conprising a caupl iﬁgp?ﬂe‘%gg?,ngszi‘isa pPPng=rerTber " pf Vot al’l y

i Nt er connecbmprysiapda Puide tasskenbrylenst seiddgeide Enarheaductagsdtisl y. 5 19.

A posi ti onidigaasgepilth RS Hess! hobmblly Chal R WAELANy SRirdepi ¥Pta assenbly
further corfprises a cut "origination control structured to define an

ori gi A8ti o’PEBFHICfor operative pivotal nmovenent of said coupling nmenber,
and accordi ngl yi1d.heacpbd4itignivencssasisloniaby redikeg0 inAchaii t9 oeneimassenbl y

as recited j0yclaigD L MNaLeifs $aleEri1yOhtaidHL pat control defines at
| east two originhation £0| nts to correspond a left an 21. A

. i ght eye
posi ti oni ng assthbl § BesItdeP{ng a=AePrly Ar18eGHSE iR Cg%{"lj%cﬁ'th%ﬂrbi nati on
control comaibdseaide skedckdefd nbdtegnaklyi dEqroed with said positioning

15 segment.

12, A positioning assembly as recited in claim 9 wherein
said guide track extends latitudinally beyond said retention plate
of said positioning segment.

13. A positioning assembly as recited in claim 9 further at

20 least partially including a suctioning assembly operably
associated with said positioning segment for at least temporarily
attaching said positioning segment to the eye, said suctioning
aggembly including a vacuum port.

14. A positioning assembly ae recited in claim 13 wherein

25 gaid vacuum port is at least partially integrally formed with said
guide track.

15. A positioning assembly as recited in claim 13 wherein
said vacuum port is at least partially outwardly angled away from
sald guide track so as to minimize interference with movement of

30 said cutting head assembly.

16. A positioning assembly as recited in claim 1 further
comprising a pivot assembly structured to define a pivot axis for
a cutting head assembly's movement across the aperture.

17. A positioning assembly as recited in claim 16 wherein

35 said pivot assembly comprises at least a post member to generally

define said pivot axis.



15 nmenber, and said coupling nenber includes a restrictor el enment
structured restrict operative engagenent of said coupling nenber wth said
post nenber unl ess correspondi ngly disposed in said slot. 22. A

posi ti oni W@ 02/68¢5tbl y as recited in claim?21 further 20 KIPE2%Y a
channel extending fromsaid slot at |east partially about said post nenber
so as to permt the passage of said restrictor elenent therethrough, and
accordingly pivotal rotation of said coupling enber thereabout. 23. A

posi tioni ng assenbly as recited in ct¥im 17 wherein 25 said pi vot assenbly

Is at |east pan ré)%dsm:fcgﬂﬁlg] Yok QTS da fe.h:it%a' on POkl oNi Agehegment . 24
A posi ti oni ng asse

as recited_in Claj vﬂ@reln sai d, pi.v assenbly
conpri ses ECHRIEE1BECH| GﬁuP?"d"fﬂ vWﬁ“PﬁrsaFﬁl‘g]og?u ﬁbéﬁemB?)%rBf‘F?}:éﬁ Yext ends.
30 25. A postddRnhéciassesbld asvetechbeehmbly chmd msaddwimitsing $apd post
menber incl ude“% an alignment segnent structured to operatively engage said
base secti 8 S to ensure properly axially %I iércllned segbjr nent _of said
a

post n&nber thélr9et A pEitioning eEeeY 28sEHHICe r &t e Eaf'm 25
wherein 35a8di vlaas@smwﬂurmhrud@@raaealamnrlg;tgae:loaamhtabilgnrrent

", | v ) 02/087451
Eg—?—?ﬁg()l?lgg% Zfe I ?fo nr’ren S%x( ngig%‘%jﬁ: ?@%ﬂ@@ﬂo}é SPEARS vaah thoder

alnin d:p03| tiqni g at
| east part mavmente&%@%ﬁgfoalpéb?%@a““?ﬁr'aW%?@CWnﬁ Y @u?ﬁtéﬁﬁq%ra cedur e,
posi tioni ngggeRaRRl y conpri sing; 5 a) a positioning segnent, said
posi tioning se ment . i ngl d| n n ) e an plate
%e(} 't up ep%sejf oni @?_ﬂ} ag QLA 1R) BRI 168l BdUd1

i ncl udf ng an a ine structured to recei ve and expose
the cornea sefidt het egelginpbiet rﬁon}gok)d%lﬂé’ﬁét F‘Bmlﬁ@s"as"s‘@mﬂrﬁgb’b%trlé’ﬁ

associ at ed Wihga Sl gor%ohaoglu@gtsmghtf @&yeat | east tenporarily

attachi ng <aid  posg () on e SSOTELel R, e LB eI faspiad sichdioni no

sard Vacuum port bein east
partially ocutiderd griaigﬂaed:lorawaytlfcrloﬁ?mmsas\Peﬁﬂ-?‘ééllefa%’ds leBasléhli‘Pséfpert ure.
15 member, and sald coupling member includes a restrictor element

structured restrict operative engagement of said coupling membexr
with said post member unless correspondingly disposed in said
slot.

22. A positioning assembly as recited in claim 21 further

20 comprising a channel extending from gaid slot at least partially
about said post member so as to permit the passage of said
regtrictor element therethrough, and accordingly pivotal rotation
of said coupling ember thereabout.

23. A positioning assembly as recited in claim 17 wherein

25 said pivot assembly is at least partially integrally formed with
said positioning segment.

24. A positioning assembly as recited in claim 23 wherein
said pivot assembly comprises a base section from which said post
member operatively extends.

30 25. A positioning assembly as recited in claim 24 wherein
gaid poet member includes an alignment segment structured to
operatively engage said base gection 8o as to ensure properly
axially aligned securement of gaid post member thereto.

26. A positioning assembly as recited in c¢laim 25 wherein

35 gaid base section includes an alignment edge, said alignment

segment of said post member structured to matingly engage said



28. A positioning assenbly as recited in claim27 further conprising a
guide track, at least said guide track structured to guide a cutting head
assenbly at |east partially across said aperture. 20 29. A g)osi tioning
assenbl y s e2@sidsed in clai m 28 wherein said vacuum por PCTESU{I3d a5t
partially integrally formed with said guide track. 30. A positioning
assenbly as recited in claim28 wherein said vacuum port is at | east
partially angled away fromsaid guide 25 track so as to mnim ze
interference with novenent of said cdfting head assenbly. 31. A

positionin ssen‘qcl Y488 recited in claim30 wherein said guide track
defines a %@%??y arcuate path. 32. For retaining, posLti onj:n 1§nd at

| east partially2730 @sogietginatndor ROFbFOUMTeyEYH mF28 " sEr g %:ag'l
procedure, &moR084t hORcRge@SELMRRY egoNPuiFinge ayrgicpds prpesirg. ségnent ,
sai d positioni,ng segnent .i.ncluding.ga.retention plate; b) said retention
plate incl lRﬂsr’réga‘P\“%pg‘PFﬁerelydEWnrg'glg%'S t herein and structured to receive
and expose the edrnea af PORELEPANIt FEFREHM: WFTHh/ BY n>8g pETIEY1/ 13234
C) a guide {facKindta he8shrival gigus;de track structured to guide a cutting

head assenbly at |east, partiall r.Qss :Sal efd UsSartapnd dhfsadg gui de
track being int %@ralsﬁ}df oﬁ%@ﬁéj\‘ma{} sa%%d ﬁ%hgdi@o'gﬂ'gﬁert% 8 e A

1 osi'tionin segrrgq__(tjn. 33e. A
posi ti oni ngtesssnbind asreassireddo reed AP ASLeTPRACFE CERRT hi'dE Track
defines a g Ly arcuate path. 34. A positioning assenbly as recited in
ef i nes a deperably arcuate . postL1 o 19 asserly as 1 ect
Ceten ere Iy, o Heioning ¢ 8b1 gdBlated SH R0
retent}®n platec'10 dt %’:ﬁtdolb{fﬁ ﬁ%ﬁﬁlgpsz’&nent’? 5, Aﬁ%‘si i oni ng assenbl y
as recited pasidizhing? skandrterfomtat ebeastpFeRFrLivh R dChY" A &D 9i oni ng
assenbly FPEEQPJ;L)En%ﬁ&S%@%@Qd’\@tBQ &al; dadsi ti oni ng Eegmnt fo_rgat | east
tenporarily” attachi hg, sal ositionin 15%91@9315 2t e EMEposai dasaict i oni ng
i s assenbly incldldi n§®4 \?HEEﬁ?ﬂlﬁgr?semg v g P
vacuum port being at least partially outwardly angled away from
15 a vertical axis of sald aperture.
28. A positioning assembly as recited in claim 27 further
comprising a guide track, at least said guide track structured to
guide a cutting head assembly at least partially across said
aperture. |
20 29. A positioning assembly as recited in claim 28 wherein
said vacuum port is at least partially integrally formed with said
guide track. |
30. A positioning assembly as recited in claim 28 wherein
said vacuum port is at least partially angled away from said guide
25 track so ag to minimize interference with movement of said cutting
head assembly.

31. A positioning assembly as recited in claim 30 wherein

said guide track defines a generally arcuate path.

32, For retaining, positioning and at least partially
30 exposing a cornea of an eye during a surglcal procedure, a
positioning assembly comprising:
a) a positioning segment, paid positioning segment
including a retention plate;
b) said retention plate including an aperture defined
35 therein and structured to receive and expose the cornea of the eye

therein;



36. A positioning assenbly as recited in claim35 wherein said vacuum port
is at least partially integrally formed with said guide track. 37. A
positioning assenbly as recited in claim35 wherein 20 said vacuum port is
at | east pPEPOBA7TISE outwardly angl ed away from said gui dBCT/PSUK3IBS as to
mnimze interference with novenent of said cutting head assenbly. 38. For
retaining, positioning and at |east partially exposing a cornea of an eye
during a surgical procedure, a 25 positioning assenbly conprising: a) a
positioning segnment, said positioni ngzssegrrent including a retention plate;

b) said retentiqy platf kool kNG i2ReRCRYE &8l olk EDRIRLPe@NS

structured to receive "and expose the cornea of the ,eg/e 30 therezihi&;l O a

pi vot assenBP{Aestd ueitiied herdciTssEllY il oteasti PAFEIAtLY GGFPFhGE

assenmbl y whiapéryuregsai cuately across the aperture, d) said pivot assenbly
el uding at el A APIalBIbSLall naseakLY ol N0:R8 uBli Olafii! o) 35

e) a coupling nenber, ‘sai oupl 1 ng nmenber piVvota I nterconnecting said
post nefber PapttieRiAg AAGFPRE head assenbly; WO 02/ 087451 26 and

PCT/ US01/ 13234 f33.san dodiivbnass esddnpliuss heseicedpin siladm 82 wheoeigi nat i on
control structur 0, i an_origi i i operative pivotal
novenment of Bgé‘i&l %ggép?ﬁda%% ?rrgf ?‘g?,gf%ggg%lclgja?%{ga@e _{:ﬁ%h 5 cutting head
assenbly. 39. A 3fosidipnfiltdcaidgeapfecdy pRacdbet nitc|CArHT 3 WHEFE ™  said
cut ori gi natghof ueas tehcxlektatm pititaasiallypbeyondisadti metenpidmpsate
correspnd a_l eft. and, r.i ght e . A positioning assenbly as recited in
claim gg Wné’lfeF%id fﬁsét:’ﬂogl%%t X r?rgt?'nati on control conprises a slot defined

in said post ne¥berd poritdenihaceaptnbly ABmReitedcitddain e furteenr
el enment  structigzad HASt{d1QY OpRLadinge £NFagPbhg OksseilyC aiel-aibly member
et o S5 B LS5 SELLSHRRR P Ch P Bt SBratl ) - 15 42
attaching sald positioning segment to the eye, said suctioning
15 asgembly including a vacuum port.

36, A positioning assembly as recited in claim 35 wherein
said vacuum port is at least partially integrally formed with said
guide track.

37. A positioning assembly as recited in claim 35 wherein

20 gaid vacuum port is at least partially outwardly angled away from
gaid guide track so as to minimize interference with movement of
said cutting head assembly.

38. For retaining, positioning and at least partially
exposing a cornea of an eye during a surgical procedure, a

25 positioning assembly comprising:

a) a positioning segment, said positioning segment
including a retention plate;

b) gaid retention plate including an aperture defined
therein and structured to receive and expose the cornea of the eye

30 therein;

c) a pivot assembly structured to define a pivot axis for
a cutting head assembly which moves arcuately across theée aperture;

d) said pivot assembly including at least a post member to
generally define said pivot axis;

35 e) a coupling member, said coupling wmember pivotally
interconnecting sald post member and said cutting head assembly;



conprising a channel extending fromsaid slot at |east partially about

sai d post nenber so as to permt the passage of said restrictor el enent

t her et hrough, and accordingly pivotal rotation of said coupling enber

t her eabouWO @@8%21 For retaining, positioning and at | e@§T/USAVIRH |y
exposing a cornea of an eye during a surgical procedure, a positioning
assenbly conprising: a) a positioning segnent, said positioning segnent
including a retention plate; 25 b) said retention plate including an
aperture defined therein and structtfed to receive and expose the cornea
of the eyean&her ein; c) a post nenber structured to at |east partially
define a pirvot axis for a cutting head assenbly which noves arcuately 30
across said apebht ur E?lqj?l‘éPtcB’Eﬁﬂ“ibgﬁ Ry ?°‘E%ﬁl\élﬁ%&p?"rtn@r’r%ﬁﬁg}°rbi votal ly
i Nt er conneGbhbgo s aitduPnstedreshit iaadars ardginationgpdiedwd £as sepdrRgive e) said
post nenber_.i ncl.udin | east_.qn defimed eLekdvdi 3 ) said
coupl i ng mEHBRFY n“(‘ﬂv%?]l?%% %f Efaé'gst% ogé]%&l?egtgri ct'orakae%g%%l?@g}éi ghér estrictor
el emens st ructiredenrd F8eMPlxt operative WO 02/ 087451 27 PCT/ US01/ 13234
engagerment of sgdd gOopEditignimITReEemlyh as at«bipedt imertbén im|wdesein
correspondi ngl.y di sposed_|n sal t itJ-oni.Ag : Y @S
recited in s@ﬁ'&i ﬁ}"ﬁzgﬁfgg‘ﬁ%!:%on é’%&%?i%erﬁg?s ﬁ%?gﬂs gt IE'(":I"gf ?ﬁi%gaagk%?i gi nation
poi nt for apdnksitcecobrerpepial 86T ARNTFIFIE §4Pd coupl i ng menber, and
accordi ngly theggCuht pogi ieathseesidly: addreditpasin i driing3asderbly as
recited in claima43 further conpri si I ; i aid sl ot
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of said coupliRgufPelstNeahaulivéd enghadsitt 6PHang eapdthy ymexberecited in
clai m 43 i ncl udi ng, Lo of ﬁgl d rﬂr ors..gach Og{i].&%i ddg%gcg%gdqtni ni,ng one of
said ori g SAPPAS PSR PRITSafG & Frght eye. . "A posi tioning
assenbly assxexcited in claim43 further

15 41. A positioning assembly as recited in claim 40 further
comprising a channel extending from said slot at least partially
about said post member so as to permit the passage of said
restrictor slement therethrough, and accordingly pivotal rotation
of said coupling ember thereabout.

20 42, For retaining, positioning and at least partially
exposing a cornea of an eye during a surgical procedure, a
positioning assembly comprising:

a) a positioning segment, said positioning segment
including a retention plate;

25 b) gaid retention plate including an aperture defined
therein and structured to receive and expose the cornea of the eye
therein;

c) a post member structured to at least partially define
a pivot axis for a cutting head assembly which moves arcuately

30 across said aperture;

d) a coupling member, sald coupling wmember pivotally
interconnecting said post member and said cutting head asgembly;

e) said post member including at least one slot defined
therein; and

35 £) said coupling member including at least one regtrictor

element, said restrictor element structured to restrict operative



i ncluding a base section, said post nenber operatively extendi i
base section. 47. A positioning assenbly as Pecited i% Cl;sﬂ?gggmhgigrhsald
sai d post nenber includes an alignment segnent structured to 20

oper ati vel woepgeigss sai d base section so as to ensure proRGUYS0IARR4] |y
aligned securenent of said post menber thereto. 48. A positioning assenbly
as recited in claim47 wherein said base section includes an alignment
edge, said alignnent segnent of said post nmenber structured to matingly
engage said 25 allgnnent edge. 49. Fdf retaining, positioning and at |east

partially 0sin a_of .an_e r r I I
posi ti oni ng®¥& %sg(fﬁ’ﬁgf/ fg ?8 fmbplln? %{t&%%% %%%ﬁ%usgggn‘grﬁ%ggﬁgﬂggg tioning
segrment  30conmodspdhdipgl yr éimﬁeénllblsétlé s¥pt-said retention plate including

an aperture defigped At&fé&%wnﬁ{bdasbémtwbedréaﬂeawnvelaamd4explm1nhe

cornea of the eye, there pst
partially d&f pefd tias of ‘E)?’\r}lb?f%&%?*%ﬁp a cu?%”%tr %ﬁt lglgsfa%b%eiéﬁ% noves
arcuat esy @&v@m mvdm@pierQﬁJr@ldV\Qowlwpr‘E}T/ﬂSBf}’cf?E ?4“92"8’ a base

section, Sal arbﬁ‘ at i vel ¢ ;
h pr}; extendin fromsaid
and e) said post rre% Ise y g base section;

i gnmen
operatively engatfe shi EPEI:}& 8“ ’?—:-%t sgﬁm)g'{c}’ %s f%éle%gggn&%aﬁ% ggg? &%;(:lt gl ly
al i gned secuwospeiingf a setiagnpbsixtending frperaaid sbot ak be@ﬁ IPBHF%@ué{ssenbl y

as recited i ai 9 r saikd jha n
odge. said g Ig%neglté‘ S%E’ceneﬁn@:gr %'o ala gt?t S;Q.(ﬁnhﬁ £h8C bagesyarnal sgrment

engage 8ai d re&FFb‘?ﬁ?é‘n?l%E thﬁ’fe%&rwﬂhpoasridt ?S%?r%ng %§QEP§§Q§B?%CI tegg: %
cl ai m 49 wheysekaia s:a,uﬁln@temherrtmeraabd@ast partially includes a cut

origination conjtol
operative ar Cuaég ShodGh A &6 LesdRi1iyNgs %c@ﬁé&llﬁaélﬂmt Poiikiclhéing

segnent ensmwon@fgr%r;gér SéPFﬁnela%gfgﬁlt’tf%d??ﬁ %TOtE iy r(fﬁl ’%algf %%@rrent
al OI’I nati on pol nt .
origination points for a left and a right eye.

15 46. A positioning assembly as recited in claim 43 further
including a base section, said post member operatively extending
from said base section.

47. A positioning assembly as recited in claim 46 wherein
said post member includes an alignment segment structured to

20 operatively engage said base section so as to ensure properly
axially aligned securement of said post member thereto,

48. A positioning assembly as recited in claim 47 wherein
gaid base section includes an alignment edge, said alignment
gsegment of said post member structured to matingly engage said

25 alignment edge.

49, For retaining, positioning and at least partially
exposing a cornea of an eye during a surgical procedure, a

positioning assembly comprising:

a) a positioning segment, sald positioning segmwent
30 including a retention plate;
b) said retention plate including an aperture defined

therein and structured to receive and expose the cornea of the eye

therein;
c) a post member structured to at least partially define
35 a pivot axis for a cutting head assembly which moves arcuately

acroes saild aperture;



ggfiﬁégozit:ggg?gtazsepbly_35 recited in claimb51 wherein said post nenber
: of said origination points to cor
right eye. 53. For retaining, positioni T ol 5o o
_ _ _ , ing and at | east partiall 20
Eﬁpgs:Q?iﬁﬁgrﬂgyﬁvsg;glcaldprochure, a cornea of an engFHQFOVéz“disposed
latit arrowed ocul ar access, a positionin assenbl
fgpgaifgnglzzeg ggsh§|22:3g s?gn?nt, s?id posi tioning gegnent i%cluding a
_ ; retention plate including an a [
therein and structured to receive and2&xpose the cor%ea OfpSL;u;sedeflned

therein; c) said positioning segnent, fur ' ' 8Re8,
_ _ , ther I ¢ Bt i
di sposed about s3i d apetscurec 's??ﬂifﬁ?%dm?%ggﬁg%%gg% gyl30 e;gagrgggsed

‘égﬁref;{‘iyaggtr%eﬁélgggﬁfamtmmndi ncluding a latitudinal diameter of
&) sald'(§gétanﬁkm5é%5 170h@8ng an alignment segment
structured to operatively engage sald bage sectlon so as to ensure
5 properly axially aligned securement of gaid post member thereto.

50. A positioning agsembly as recited in claim 49 wherein
gaid base section includes an alignment edge, said alignment
segment of said post member structured to matingly engage said
alignment edge.

10 51. A positioning asgsenmbly as recited in claim 49 wherein
paid post member at least partially includes a cut origination
control structured to define an origination point for operative
arcuate movement of the cutting head assembly, gaid alignment
segment ensuring proper aligned definition of gaid origination

15 point.

52. A positioning asgenbly as recited in claim 51 wherein
said post member defines at least two of said origination points
to correspond a left and right eye.

53. For retaining, positioning and at least partlally

20 exposging during a surgical procedure, a cornea of an eye that is
disposed in a latitudinally narrowed ocular access, a positioning
assembly comprising:

a) a positioning segment, sald positioning segment
including a retention plate;

25 b) said retention plate including an aperture defined
therein and structured to receive and expose the cornea of the eye
therein;

c) gaid positioning segment further including a flange
member disposed about said aperture and structured to engage the

30 eye disposed therein; and

d) said flange member including a latitudinal diameter of

generally between about .675 and .725 inches.



