WD 02/ 087451 PCT/ US01/ 13234 Description A POSI TI ONI NG ASSEMBLY FOR
RETAI NI NG AND PCSI TI ONI NG A CORNEA 5 BACKGROUND OF THE | NVENTION This is a
cont i nuatworiosmpart patent application based on a curremdnyuspentsng U. S.
pat ent application having Serial No. 08/840,430, filed on April 29, 1997,
which is a continuation of then pending patent application filed on
February 7, 1996 and 10 having Serial No. 598,180, which since issued as
U.S. Patent No. 5,624,456 on April 29, 1997. Field of the Invention The
present invention relates generally Q&igtgggical 15 apparatus used during
t he performance of eye surgery, a icular, is drrected towards an
i mproved sus : NG MBIL.&r FeR| RETAGH 5O EBEQHING &

posi tioning and exposrng a patient's eye for cuttrng of the cornea durrng
a surgical procedure, such as to correct for refractive error. Mre 20
speci fi cal BAEKGRQENE, Qi SHE TNVENTITON, s directed to an easily assenbled and
safe to use poghtikonsng @&&erﬂahbylmlmhparmpm—zaﬁ tipelipatient baked osn

i nproper cuttin f the el i nd/ qr eye furt er. i sySapabl e
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encount er eéndérf‘ e;?e%{dtlibn thgh&’ | il S 1 BRSE1 1O Al yFeH%'aTar?Ob exsbaishyel v,

children an rsons o Ian ~descent. Description of Rel ated Art 30
The épe V\dﬁ%élf’@nssrbﬂ A pPeS VRS ¥RIFR 47100 f-ﬁ%l‘fe%fasaucﬁne‘;’raéfen&h]&?er n the
iris, or colaredsposhimgiriaf 2bhereye about the pupil, functions like a
shutter to regulate the anobunt of |ight admtted to the interior of the
eye. The cornea or clear window of the eye, and the lens, which is | ocated

behi nd t heripelpl lof skevindemt38nfocus the |ight rays from an object being
viewed onto the etppdel Lheehadh ofeidlidLygendhiet Lya 4 hengteansm ts
the i mage of € obj ect viewe the brain via the“optic nerve. Normally,
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t he ret'napaﬂﬁlddiar, is directed towards an improved suction ring, also

termed a positioning assembly, for retaining, positioning and
exposing a patient's eye for cutting of the cornea during a
surgical procedure, such as to correct for refractive error. More
20 specifically, the present invention is directed to an easily
assembled and safe to use positioning assembly which minimizes the
potential for improper cutting of the eyelid and/or eye, and
further, which is capable of achieving and maintaining effective
attachment on an eye, even one having a latitudinally narrowed
25 ocular access, such as may be encountered in certain individuals,
most notably, but not exclusively, children and persons of Asian

descent.

Degcription of the Related Art
30 The eye works on a principle vexy similar to that of a camera

wherein the iris, or coclored portion of the eye about the pupil,
functions like a shutter to regulate the amount of light admitted
to the interior of the eye. The cornea or clear window of the
eye, and the lens, which is located behind the pupil, serve to
35 focus the light rays from an object being viewed onto the retina
at the back of the eye. The retina then transmits the image of

the object viewed to the brain via the optic nerve. Normally,



permts the distant object to be seen distinctly and clearly. Deviations
fromthe normal shape of the corneal surface however, produce errors of
refracti owoio/o81ae1 vi sual process so that the eye 5 beconme®Corzbi/e3280 focus
the i mage of the distant object 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 eyeglasses or contact |ens, both of which have well known
di sadvant ages for the user. Since thep, however, surgical 10 operations
have been devel oped to change the refractive condition of the eye. Several
met hods anthegreciiahti meye uwbhi sbhalecusedn exdesiymad fhy seifar n‘ﬂ%igjcft hi s
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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 separating 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
vears. 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
"centration" din the art) £for being cut by a very fine
microsurgical instrument known as a microkeratome. The
microkeratome is generally a blade 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 mnear-sightedness, the microkeratome 1is



typically first used to cut and Iift a thin layer of the cornea, instead
of severing it, and second, to carry out a reshaping of the cornea by way
of a secowo opasssof the m crokeratonme over the cornea w PRTIUSe1/c3284 | ng

el enment adjusted to pass therethrough at 5 a desired and pre-determ ned
corrective depth. Thereupon the thin, raised |ayer of corneal tissue is
put back in place over the cornea for healing. There have been other
significant devel opnents in this field of art, however. For exanple, a
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he laser can be programmed by a surgeon to more precisely control
the amount of tissue removed, and significantly, to permit more
20 options for the reshaping of the cornea. Under LASIK procedures,
the eye isg 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 f£lap" will be cut, which leaves a hinged portion
of tissue attached to the cornea, although there are special cases
where a "free cap" is cut wherein the raised layer of corneal
30 tigsue 1g 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. 2As such, such

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

suction ring includes an annular, hollow ring that defines a



4 central aperture, which allows the cornea to be exposed therethrough,
and an open bottom side having a standard di nension and which is

st ruct ur eaotoe/ogngage the surface of the eye around the cecmas01/13284 sucti on
ring is typically in conmunication with 5 a holl ow suction tube, which is
in fluid flow communi cation wwth the open bottomside of the ring. A
vacuumis comonly applied to such suction rings, via the suction tube,
with a relative vacuumof typically hetween 20" Hg and 28" Hg, being
applied, which draws the suction ring down upon the gl obe of the eye under
10 the inf¢eremed obpextunenal whielbspHdoie pEssficeneas SuchRe t §EPOSeEt i on
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While the use of gsuch suction rings have become quite common
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 persons. More
specifically, it has been determined that some individuals, and
especially children and persons of Asian decent, tend to exhibit
25 certain physical characteristics which result in there being a
gsomewhat constricted area available for placement of the suction
ring. For example, such individuals may either have a more narrow
ocular recess and/or may not be able to open their eyes as wide
as some other persons, especially in the latitudinal and/or 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



WD 02/ 087451 PCT/USO1/ 13234 5 use in the eyes of all patients, including
those having latitudinally smaller ocular accesses. Any such inproved
suction wong/osmasel oped, however, should be able to be efPertiseeiizsand
confortably secured to the exposed portions of the patient's eye, 5 while
still exposing and presenting a sufficient depth and/or dianeter of the
cornea for cutting by the m crokeratone cutting head assenbly.

Furthernore, if any such inproved suctkion ring were developed, it would be
very beneficial if it were structured for effective use with a cutting
head asseniéy 6 t blee t ygyesl0otordlilgupeiiandseut 1adlowgnan Bieafat BapHtch, such
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during opthamclogical procedures. If a suction ring were
developed which is suitable for a smaller ocular recess, which is

20 commonly found on children and persons of Asian descent, these
igsues would alsc have to be addressed 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 assembly. Lastly, it would
also be beneficial if any ilmproved suction ring were developed
which could reasonably ensure that during a keratectomy, the

30 micrckeratome cutting head agsembly will initiate cutting of the
cornea at a uniform and rather precise position relative to the
eyelid and/or cornea so as to avoid the possibility that an
improper cut will occur. More in particular, it would be
beneficial to provide an improved suction ring or positioning

35 assembly that does not allow the cutting of an incision to begin

unless the cutting head assembly is properly positioned.



unl ess the cutting head assenbly is properly positioned. WO 02/087451

PCT/ US01/ 13234 6 Summary of the Invention The present invention is
struct ur eaotoo/osmdr ess these and ot her needs which remai npPCa/usa®1384 and i s
directed towards an 5 inproved suction ring, and nore specifically, a
positioning assenbly 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,gin at |east one enbodinent,
especially suited for use on patients exhibiting a 10 latitudinally
narrowed ocul ar recess or ocul ar access, neaning that dinension which

cor r esponds,, 40 ﬁﬂgfd&}{@qtnivgﬂtpén blinking, as is comonly found on children
and i ndividuals I'an descen Al so, while the present venti on has
appl i cation toTthﬁePé%e‘?ﬁ IDYRPLISRI At S!tif‘t‘c’f%re&ﬁé’ctaé}tﬂlrteﬁﬁt {’]‘FS?M 94

typi cal |y bendise@ean whech Lenhumanneyige dvr enidn ipaditeddear towvhedprasent
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conjunction with a"m crokeratone cutting hea ssenbly that is configured
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properly ek}p@s@dmemmrt wanch hroourghpoids As s ldirebeigosift Powikiggs eghent

i ncl udes &‘&&B&lhg“f&@& &m Englafénﬁ%aoen@m&laa@eaerg@i% ichudes a
general ly p anar configuration as an aperture defined 30 therein. The
aperture, #h$eh Whhlﬁhéh%r%?e@ﬁﬁédl%‘fﬁiﬁdpﬁfeh%s %Pplgéﬁé%%m%ﬁ &éft PEPI 9

di sposed ognPlhhWithE N fthesr etiiiteanciatie, wisl tybisglly ed t6=d eaete and
expose the cornea of the eye therein, so as to generally define the area
to be-tut. "R §38iti on segnent al so includes a flange menber. The 35

fl ange rrenber deyrends pgehic@ldry dosvpnasehtf homedtrenr & elitreonedltatverds

a positioning assembly which at least partially exposes, positions

and retains an eye during a surgical procedure. The positioning
assembly 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
position throughout. As 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,

so ag to generally define the area to be cut.
The position segment alsc includes a flange member. The
35 flange member depends generally downward from the retention plate

and is disposed in preferably enclosing relation about the



and is disposed in preferably enclosing relation about the WO 02/ 087451
PCT/ US01/ 13234 7 aperture. As such, the flange nenber is structured to
engage t hwo oepeg74at | east substantially al ong a bottom edg@cCrhsoeof234
Accordi ngly, a vacuum chanber is generally defined between the aperture,
bott om edge of the flange nmenber, and the surface of the 5 eye extending
t herebet ween. The flange nenber of the present invention is also
preferably disposed a relatively close, spaced apart distance fromthe
aperture of the positioning segnment, at |east generally along a
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pOSI L1 0N NG, SL0 BN carLeELL AN, AbelhErd AU URLCHBEDE on ki EMEn ! Soast

iy
tenporarily ng_t he positioning segment to the eye” 20 Specifically,
t he sucti oRFAGt BerBl Y iHcmgdaslatiFad FeHEUs dhTHERE ed APnaf ¥t 1 ow

conmmuni cat ijanchetiveeantde waeHum wkapheientafds an 1axl elid Ha 13QuigerBfedvacuum

As a result, suction force_ is applied, at the vac chanber n

ef fect?ve §€8§?%n@ﬁﬁe%ﬁ’tq? aﬁogPFBoﬁanhaséﬁﬁé%%f fgyﬁﬁgiéag F?8§C%Feved.
Pref er abl y exhowe ly, t125 ochéay acwess pior brdem|tiokachireadi ef terdlive contact

per pendi Cul el ye,0f LEN! 56k AGUHE BOUfhe | hdiled LR P ald Youtgl 2

[
outwardly away fromt vertical axis of the aperture, ther ebg, provi di ng
effective eéfeariirdey poPOoTHPefehflurnth@iantdtyket &GnBOE R WAGRHedde
assenbly, s3grWitd. be described subsequently herein. 30 In the nore

f d enbodi ts,of th toi tion,  th i tioni bl
of theS present  TifvEHPH b1PTd BERRIAT (0T GE° RAKERT THETQUPRAFr ERTE

pref erabl y inateds alacy1éastimec patth, theuctpiesiihgomssepdggmeit paghtcdladt her ,
defines a pr %BSE?%%;&%@%&Y it ti g path, i ch: guides Lhe nderpker at one

cutting head asse
the pogitioning segment, preferably at the vacuum chamber, thereby

at least temporarily attaching the positioning segment to the eye.

20 Specifically, the suctioning 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 wvacuum port, unlike traditional, perpendicularly-oriented
vacuum ports, is at least partially angled ocutwardly away from the
vertical axis of the aperture, thereby providing effective
clearance for movement of the microkeratome cutting head assembly,
as will be described subsgequently herein.

30 In the more preferred embodiments of the present invention,
the positioning assembly of the present invention includes a guide
track. The guilde 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



35 at least partially across the aperture defined in the retention plate.
The guide track preferably extends |atitudinally beyond WO 02/ 087451

PCT/ US01/WB23487481 t he retention plate of the positioning Pegrmsat/1aad is
preferably disposed in close proximty to the vacuum port. As such, the
general ly outward, angled nature of the vacuum port away fromthe guide
track ensures that a suction tube or like structure coupled 5 to the vacuum
port will not interfere with the noverent of the cutting head assenmbly in
operative association with the guide track. Additionally, the p03| tioning
assenbly préeeratisingionchlries ofathe wsteissgehts \Fegnenbsast gt BB Y ng

menber . Sp%‘ibf;b&é’d'% clJc%et %oma«( a%s a/Hal )(ra@@'tuhn Srid. Pi Adtsidm,S cher the
cutting head assenb as indicated prefer noves ar uatgt}kl acr oss
the apert ﬂte@e’é%l]d’ef’iuf%ﬂr%'t apgist W“’Fﬁe"%&?lﬁe"?cr%{p%ﬁ 2PLo T PY &f'Er abl y

by the pi V@hl&é&ﬁdmhcyenﬁliﬁsatabﬂ:ya sacpbst tnkaber like énmolawded douglled pi vot
asserbly £ IpLne. LE, Bla! 2} Soabaule b phi oiLf NS CYLiLAg, head agserbl y

rot at e p|vo y i nterconnectin e post menber
with the cmatm@hle@@li mﬁvﬁw iat obea@ttlwaoraaslmcsabmlpo‘seth Huige
assenbly, howeyer, also further conprises a cut origination control. The
cut orlglnatlon control is structured to define_at |east one 20
origination poiMA¥GEIEAEY cothfe ROEHERPR G AFSFRPTY LPTAELRIY WSSt of

the coupl i ragprireabe&ssamﬂyaaﬁ@r@lgsragﬂmté@eccmﬂmhggmbﬁa& aS@eﬁbfyqala@r oss the
positioning. segnent. As a resul practitioner sur at, the

cutti ?1% he&d eagégﬁf)l 953‘?@%1@%3&]3[%%%% Péh’a’: b&gt nsf?ﬁe or ma % }*eala

i nci si on onrlsgeably phogers2ingiciated medhrablamovhe sagyetety talq‘éoa@etrhteur e,

and ge”efa'g L LEAN0L s b&d:nadverd eatly: p@gl tinegdy i f erguan ahAC! Sicen
comrencing at _an internediary point of e expoSed cornea. These and ot her

f eat ures ofPreRerylesdnt tPﬁth‘f‘Pfoﬁsﬁﬁ@blides(:Prreﬁéaa]i’lri’ff Jr PREF BRIEREY 1¥n t he
follow ng detaibed ﬂeS@rﬁé pbivt a%@eﬁlﬁlﬂ_y aﬁSQEdfah@d tdeawi0gs. aBid efbout

Description of th or .a_ful rstang ng of ihe nat re of the
pr eseﬁ? i eriti Gﬁ Fg% Eeg%oﬁfﬁe £6°Fhe b%l Ic8v\f’ fg det al
pivotally 1nterconnect1ng the post member with the cuttlng head
assembly at least for this purpose. The pivot assembly, however,
alsc 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 inadvertently posgitioned to form an incision commencing at an
intermediary point of the exposed cornea.
These and other features of the present invention are
described in further detail in the following detailed description

30 and associated drawings.

Brief Degcription 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:



35 description taken in connection with the acconpanying drawings in

whi ch: WD 02/ 087451 PCT/US01/ 13234 9 Figure 1 is a perspective view of the
positi oniwg :a®smasbly of the present invention; Figure 2 PETASON/0334 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 nenber of the pivot assenbly of the
present invention; 10 Figure 5 is a top plan view of the post nenber;

Figure 6 is a CFimesactiifon pérsHeetEvapriawy °§s§bﬁbﬂ><§ﬁltlppg{5$easﬁei“@la t op

plan view gf the ﬁ%lehtom\;&tqggenbl y of the present invention vm t hout t he
post nenber and coupling assenbl y COU$| ed thereto; 15 Figure e[n]i
(]Jﬁl ng

il lustration of F¥gYRecFokerafsngs §§§§Fﬂ3 Wlelwn‘a’artﬁ’(?r BPF Hyt P18 pi
assenbly obrt bre pfesent invenrtioan appr opriately disposed on a

corresgpndi ng e esur%f a patl ent; Og_dl nﬁg% ectg@\ 9% re g %%lgc?u lng

sequenti al i 11 USTFHS ons™® d8honat a mor mar ing path
m cr oker at eseeaiskentsfy 26 woohiwhercinat h@Sp@rshﬂm:onlarlvg1 a§§errﬁ$§/°@fatteﬁe

present 'n%%&b}@éka{t%mep%{@{r@j)|h)éaésé&(‘én§>t1§d Li ke reference nunerals refer
to like parts throughout the | several views of the drawings, 25 Detailed

Description of THETEr &f 6F rd iBopBBeHeriCe VEEst3ates l?cl’ﬁ“bGGHBE’E A dhe

dr awi ngs, tﬂi@of)"@é‘@ﬁtbllymiﬁnﬁﬂé)@rebémdlﬂrﬁ@h&ﬂozgener ally towards a

posi tioni ng assg for mproved_ refalni n and SLBOSI tIeOI’lI ng of a patient's
eye, ahd prefer b‘i"ﬁ]yet §0ac SPhEAB 1 Chat Tem™S E%%Hich is to be cut
during a surgi claigunﬁpér asi @er@ﬁdsestigen@lfatﬂley domgil sy exbepbLef er ence

nuneral 10. Nbﬁf%&%ecz' ical J%?a he ms@e&t ehrévgegw{bﬂﬁgdbggmqf bewards a

nor e corrpact preci si on asse e and nmanuf actur abl e, sSaf ety enhanC| ng
and st abl e thesiRiesRRg HYSORBPY YOThPRE EBA BHOSGsdPmRer and coupling

assembly coupled thereto;

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

Figures 9A-9C are a series of sequential illustrations
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

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

30 cornea of 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 & 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 PCT/ US01/ 13234
10 accesswatveqgisnl t he eye is contained. In particular, the@CoasoaL323access
is generally defined as the eye socket and associated eye Ilid, all of
which [imt and/or otherwi se restrict the amount of a patient's eyebal
that can be exposed, such as for securing to 5 a positioning assenbly. In
sonme cases, and nost prevalently withyo children and patient's having
characteristic, Asian facial features, the ocular access exhibits a

smal | er t hagraser vakereint thaidivealisdicophsinnd. (Ropaphiposss 6fhet Arglar

descri pti 0fyodks hatidiuding ééﬂ%{é%' a8 tie Ak Be@lk@cs 228 HPsand cdavey
di mension 10 relative to t patient's face, up being towards the(gfatlent S
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convent i onelpamemtn@remaassem )bathgee‘}Qj’o&IeBy a0ih all €ot esufibiyctent |y
engag the | ati.t udi nal side he e tu riction
resul 1%3 i n® iR SpeP R AEPET %% % 8?8? e’ssaNgfm?ﬁﬁep%S\r’near%g %’%‘sﬁexposed
for cutt|nghlu&ramI&n@eznmeeutl$edmvuhe pregenterintdist i ohsimrovifdesala nore
conpact = ¢ elﬁlégat o, which | schenef é}@dl@thOt oghy1idy t Bﬁa&aaerml a

| atitudi nalTy rediced ocular access, but which is generally beneficial
when per f ob#tiigddtrgejmepsiate ey &F9ior PURPEEFeRf dIS0 95855 6R% T el Ridi ng

ease and pr£eitsidena0f qagsestly, isaiatiyedand st afy ldddy dbihi nnetsiémg. The
posi ti oni ng assenb of the.p rﬁgent inv nt| on. s ref er abltx d%rect ed

1
for ufe wi T‘nlad:l?ﬁecFﬁkegﬁtB%leélstsé P9 suth esmg 58¥Jano§ WS EESAFTEVS 1 i ke
t he one desgshdwedand ddws. bt rbwbiods 25e5psdizmB6, claim )i nBerpaeatéd, herein

by referenﬁecoﬁ§eﬁé dﬁ%ﬁr%%ggtléﬂlﬂa Q&k%ﬁbiy asa@ganaiﬂF ﬁ9§|£$ﬂ@|98

assermbly 10 conpri ses positioning segne 0, al'so Known as an_eye

posi ti oni nguﬁﬁlr&}entﬂrhe PEBLE| oftchg 1§égﬁﬁﬂtnaéo pt&er 2B yt]ilﬁ’\cleﬁ&@é‘l%m

encl osed IiNg:rx009f i GUERL LORes8Hi @Sidn0 HERXILEE Zeni tBpeHeHgerdit-abibh, t he
eye, and 30 ed to_centrate the.e

pr opé151 y pf¥ é?#ifaﬁﬁ 2o rEa CeFRE ﬁgﬂpée xps°S§§;e%%¥lcq%ﬁrl§gglrgﬁ Oillgll%%n and
al i gned masesrrifver, sutiger \prekus, iienpdsnt i mrmviglesegaentorX) coapaet nai n
body whi chojneldides:aRd geflness a.dlLhierab!l Yoenghoset: the case of a
latitudinally reduced ocular access, but which is generally
beneficial when performing surgery on the eye for a variety 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 as an eye positioning ring.
The positioning sgegment 20 preferably includes an enclosed ring
configuration, so as to maximize its engagement with the eye, and

30 is 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
has a main body which includes and defines a preferably enclosed
aperture 25 therein. The aperture 25 is 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



aperture 25 therein. The aperture 25 is sized to receive and 35 permt the
cornea C, of the eye to pass therethrough so as to expose the cornea C,
and a prewoakesnsned depth thereof, for WO 02/087451 PCT/ BEGa/seBe2R44 11
cutting during surgery. Typically, the cornea C will be cut during surgery
when a m crokeratone cutting head assenbly 15, also preferably part of the
m cr okerat one assenbly, is noved over the face of the positioning segnent
20 and thus, over the exposed 5 corneaiC, which as is clear fromthe

dr awi ngs, protrudes through the aperture 25. The aperture 25 itself is

pr ef er abl y cetzéeb t durigmgposegersuf f Tebesrl Bioundte ogformige foriéd $6 tHat a
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gl ar e-T et aGaHT® sur f5c&™ 11 ni’s provi gase
sterilizat itbn. ap¢onget BEe 1Bhé |ar@3ftuaewﬁ)wgi$etlﬁei@r@s€€ﬁﬂrapésl iz hg

assenbly nmay,Be. nRdg, s iSRS A KIntOWe RhecyAMd L1 QhalBLER) AlsheraRE OF
nol ded of Pastl c or netal, in the illustrated enbodi nent, the pasitioning

assenbl y 19eP§r‘H]€’T 8PaBl 7 -Fakhilfell Ko mes ors Beohbevit-hel HegPertisfning
preci si on aagméatial iy g@neffxfﬂf'e}taﬂﬁﬁl redmed0 45 id | usgidat e@tkpishe shiggur es,

t he in body_of .the posit n qent 20 i's erab deflne by a
genepi?l y p#F%ﬁEI‘lg‘ry’shﬁ‘pemS%Sm ‘?qh ﬁgﬁ?ure ZSI(Pea%IleO IIEfX C% /

appr eci at egothiatoningc eelgdebe 2@rmalcﬂ. the heade mfotahéngbh@pedesatwnla@sa
square, fe%ttégﬂulvﬁfm nNEXAYN g%c%m eﬁgggre%gggatﬁh&;@%,aﬂgﬁurc%n25 and

still function for 't elne e purgose ire positioning
assenbl y 1tbei Sopmedetabbpvecanfgaeed Pafa @%eﬁhﬂ%frteéaw%ﬁtbps‘%%eshape

In the prefRpigH, LRDEELMERroviie: Tairnedady roftdhiq ipasibh OnnNeng agrent 20

Cher et - alg=rer 8 BOTEM i ek 8P o2k BehdTIns BaNe Far! 95 divr dly

fromthe retienpsatrienl atve: 23f aad vdefény ngf amgeaeiald,y amber botldeth sifde t o

the main b%ﬂ&sggc Afj%%k5¥; IAj%hglfi&ﬁ%ﬂ?ﬁqggrembodiment, the positioning
agsgembly 10 is preferably machined so as to achieve the degree of
precisgion and quality generally desired.

20 Ag illustrated in the figures, the main body of the
posgitioning segment 20 is preferably defined by a generally
circular shape about the aperture 25, although it will be
appreciated that it could be formed tc 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 positioning assembly 10 is preferably
configured in a generally tear drop type shape. 1In 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 ig dispoged in spaced apart, generally surrounding relatiom 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



24 is disposed in spaced apart, generally surrounding relation to the
aperture 25 defined in the retention plate 23. Also in the 35 preferred
enbodi nenwp olg7461 ange nmenber 24 of the positioning segmeed/ud01/paef erably
i ncludes a | ower edge 27 which is structured WO 02/ 087451 PCT/ US01/ 13234

12 and di sposed to engage the portion of the eye about the cornea in a
fluid inpervious manner. Simlarly, the retention plate 23 nay also be
said to include an interior rim26 digposed in surrounding, defining
relation about the aperture 25, and which 5 is structured to engage the eye
di sposed t#ed eiigpoatdd-d sngage (ring Poripeny PEUshegrAerboutt the|¢oniker&tore be

appreci ated #1haly HRGN-LiRGs ROSIdA. ongml%ggerﬁhége@@ﬁmzﬁm@@é@d hsly

engaging relation with the eye, that an e fective generaluy air-tight
seal can belsacheevedtbdtt %ﬁ%i‘é%FebéPl W@ AV actiin ChanttF88 % etiheen 10
retention phat@nd3ngndaétiange rerdeion24bodddilid apalrkyreass, idndushianed in
Fi gure 2, a. channe e defined in the vac C t he
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or in conbimpgdviousi dnren.i gitdwbdil thbe&f@eebﬁrﬁémﬂecastw diefedbdmtlye S,

Pat ent No. %és 1%&% ség‘inéxﬁols'ongeiﬁg thenokeat i Jdgf}&@gﬁg”?éi)ﬁﬁo%‘lméﬁ it

defines th out er perineter engagenent with € eye, in the
i |1 ustrat etihe eABDdi FBAE, a?h@fﬁﬁéﬁﬁﬁanﬁﬁﬁEFaéﬁyl§1H|§ﬁ5§éds?%ﬁrﬁﬁ%&E?osely

spaced rel a&hRd30 aﬁacﬁﬁ“meéyéﬁaﬁlh&m&peétwraeuaﬁ tchambés tbe we@seeni n
conventi onal osl ti onJ] t% senb E AIth tg%s cl o8en 20 ﬂ)am ng may be
Adi i “ap

defi néd onf§rdt-ig™ R % 8ot Fﬁ tur SR Pesons? to the
reduced di iehsitoratefl i:hleFmrrleowach dbevhel 2c0eysalsa bles dgéimedlinytheef erred

that the flangg gmﬁér {124 dEL1 Defhed! 5@%@{&9%@%%&@&%&@3' 8t

uniformy spaced rom erture 25 and facilitates proper centration of
the eye. I@ unﬁleaPPHﬁ#rrﬁt“— Herrmogenehtin (REPERR F AR iEete?r of the

flange negbefiA4, 1g88er ald yratiddie ihoves. edgen nyhisv7engages the eye,
i's generally bet ween a 675 and . 725 inches. Nbre prec

out sel
| ati t'wdi nal ~ di éFgogu?%§§'Fﬁaﬁﬂ§é§§¥§ﬁl?e '%ﬁ@4'7§8|ﬁEH%?ﬁm%grtg?OB
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general 1y DRLIRGR,R00ULe 33050 méﬁ e NN QIR iR Gfth%Cldlose PO
i nches in order o form an
gpaced relation to a perimeter of the aperture 25 than is the case

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 1s generally preferred that the flange member
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 legs 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
menber 24 can be utilized to form a 7.5mm, 8.5mm, 9.5mm, or other
dimeneion incision merely by modifying a size of the aperture to
35 the corresponding .375 inch, .420 inch and .465 inch diameters.

As can be appreciated, however, reducing a diameter of the flange



exanpl e, the present invention, with the closely space flange nenber 24
can be utilized to forma 7.5mm 8.5mm 9.5mm or other dinension incision
merely bywomdiogmsng a size of the aperture to 35 the corr esparsdi/mg34 375
inch, .420 inch and .465 inch diameters. As can be appreciated, however,
reduci ng a dianeter of the flange WD 02/ 087451 PCT/US01/13234 13 menber

24, while retaining a necessary sized opening, reduces the depth to which
t he positioning assenbly 10 can pass own onto the eye. Still, however, it
is desirable to maintain the sane dianmeter of the eye exposed through t he
cornea, angemderodgh Wrigeefetaislipgaa stegrdarty dilFeAstrAniagertafusesstkd as to
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segnent 20%Y%s défithed B‘?WFﬁ%‘:'flé’ﬁgésrréiﬁﬁéFa]%‘jf A f“ﬁént‘?’i”l usts af &t
enbodi nent gidokt edepifh @ie tdge p@spchgemmtng:os@gmme 20rnis, aangeruhradlc_l;ry

def d f f I d
27 of the' FTEGE Rob Al adsf Sinebpgol BRuth 00 A Bhoe 82 e ®a OiF" 1787

i nches andaMC@IpaEéby aﬁ;lzydb@km@@ﬁ fhim‘EUtAS Jsuch: . Uise ipFeRest imyeppon

i 11 ustrated gnbpdigmnbiyherghnads Ar erfe%eeé dégghl l&@h HABIB1 1 BREN ure 25
and . 708 dlaneter flangée 15 nmenber are utilized, preferred de

. 115 i ncheg8egniity 20 es@pt TLiRE precéle n&laﬁaﬁe\)‘@ﬁ‘be’é AHfi C|Ié‘nt rt| on

of the eyelllxsstemlaaaeétnﬁdm%gb te appeh W tRb, pm&ﬂmShglﬁgmns 2@, access
to the eye based E%n the sical characte |st| ics of t < tp:fattl ent _are

obvi dt%ed, ~ &F t3FCHE sdletfllBﬁ Leghemt 20" ut15 andthseegﬁre o5 8Rgagi ng
the surface3 ototttte ely:ezerTlaégepo%ﬁ tdfortﬁlﬁgfésmrbﬂeynb@r ehe ¥ eg@rﬁterahlﬂentl on

is furthery gq%fl %e(}rfalll!§ea%utth angl :L'ﬁ%)ﬁe@taﬂdeﬁ§£e &ﬁretfle@gm ¢RERELSe a

suct i oni ng Gsse or “at 1east tenporari |l é at t achi_ng posi ti oni ng
segnment 203%@it hé 9e-©n ipwhen- suigEhe Jr]sl‘*}t’S(’SrB e‘??”ﬁ@ﬂﬁﬂ?%d’hﬁﬁéémi‘ has

been pr0pef:£é/feﬁﬁ%|dt|m(1nﬁﬁe&%terpa{ﬁ&haﬁ|3’5 ahbe. mmwlamm assegdl y 30
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vacuum ass@ﬁlﬁ?%’r &6t uté%ﬁﬁ f BFS Y c%fo esrhe Pactium
assenbl y i sessit vt e grieoedippt,y hawswet,i ansmﬁ&mevxplmuwnsm fuhei ey to

attach 30 {he poSihi ANiNGrSeaent 204 @t e eyuehakt cahait ihhecarsnes, C

and
the eye based upon the physical characteristics of the patient are

obviated, with the positioning segment 20 fully and securely

20 engaging the surface of the eye.
The positioning assembly of the present invention is further
directed for use with and may at least partially comprise a
suctioning 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 been properly positioned thereon.
Preferably, the suctioning assembly 30 comprises a vacuum port 32
formed in the posgitioning segment 20 and a vacuum assembly (not
shown) for providing a suction force. The vacuum assembly is
structured to apply a suction force which is sufficient 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 fluid flow

communication with the vacuum assembly such that the suction force



cause the cornea to be urged upwardly and to protrude through the aperture
25 of the positioning segnent 20, while not being so strong as to cause
damage t owDle/gpsebal |. It will be appreciated fromthe dramusgs12bat t he
vacuum port 32 formed in the 35 positioning segnent 20 is operably coupled
toand in fluid flow conmmunication with the vacuum assenbly such that the
suction force WD 02/087451 PCT/ US01/ 13234 14 is applied therethrough.
Specifically, a preferably renovabl e,14 externally threaded vacuum handl e
(not shown), which may also provide a convenient neans of grasping and
mani pul at i by amrd iegosheimimmgghssefsiaifioalls pr erefabrylscrerEdPinto the

vacuum S poffe13211P BnPELNE vdduind nkARES Vtrmts émmer whig€egay S&Ldb an
internally threaded configuration of at |east portion  of the @quum port
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through retenti on plate 23 or_fl ange nenb into t vacuum chanber
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aperture 25 and I’idl al(%‘%/ |nter|or of th | an angeeag $0,.8s .40 forma

seal Hhout PEHESGHREESDF thETEFe abdt etre f6"tndergo stf aCde 5Pt E8hEAT d be
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acconpani eg, Hy, 2, SULL 1193 pfOF&ifesdClibdifeRE ORSl YaPOR bl ANdxabhgh the
cornea C, for surgery ang to generally maintain that position during

surgery. T9preain rs&r@%%%lﬁﬁ Gt ABEHEIPH o EREEeRF £ AtEhSEa tREQRIR Wi || be

used. 25 Tlfl@té}&ilohl ﬁuﬂ&zgﬁem‘méﬂgeme%eﬁ he piesSand tHyeatian cabsber
pr ef erably i ncl e The, d%u i_de rack 40 is

? gw de trackt4% rT(? oh reon. The
pr ef €rabl y2% or Sdl 8Et VGCOH" A ?‘eé?a 1SPRREE “PhB*OHSE i SRCRE S egnent
20 so as t oogud,denand:-Heavbtudmateesaphignent agfivatkd, mcn:laokéenat ereigliyti ng

head assen@&%éfgérdggip@EtJE%r%HEQifguand radially interior of the flange

member 24, so asg to form a seal about the cornea of the eye about
to undergo surgery. It should be clear at this 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 position 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 so 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 is 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



30 cutting of the cornea. The integral machining is preferred in the
illustrated, nore conpact enbodi nent, as it ensures that a secure and
st abl e cowpaeiwsmnl bet ween the guide track 40 and the posiPCTarsong2s€gnent
20 is maintained at all times, and ensures that no m s-alignnment

t herebetween will occur as a result of 35 assenbly and manufacturing. In
particul ar, sonme positioning assenblies include a separately machined
gui de track secured to WO 02/ 087451 PGI/ US01/ 13234 15 the positioning
segnent 20 by one, but typically two or nore screws. Two Or nore Screws
wer e gener tih¢ yperiafienied begmerde 2theby ueee of budne-wdcendvii §He PEalcT®

i nproper alignrent rQf 4hegui feres dtke dg?‘ér@r'ai@yt&éﬂé%réﬂ%édﬂu%el fnextrene
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of at |eastn @i diHECHIGEICEROAPTRE S GRBAEITRNE hae et crabiny © gk&??énds 15

| atitudi nabiyodieieand, tiie o@@éftd&mbﬂ@téﬁgﬁ‘gﬁéléf&rﬁan&l ratseeagagﬁmauy, bet ween
the cutting head assemb y nd the ﬁfﬁé ck o ur? Lnt b fore t he

apertidre. The PHeert3Fhive t’r%nprre %rﬁeg% g%ﬁ nted
di mensi on nastidiemgenpl eyeddtiorot haéaou@ut es nmhefmgazgehenhe byogitrd ohiliamge

menber 24 WLLAdNe ¥So arifed kgl »cxebyg 23l Gla0y] dgnt AE AR BREd NOt be

constrai ne same extent track 40 of th E)r esent
i nventi on gBbodment guked gﬁiéd@xttr@ﬁéf b%ﬁ‘r‘i@ntiﬁ@]r%{geﬂﬂ?ﬂﬂtﬁll ate3edgtas to

further guipde %@déorofstgaélﬂlmlh@e s@gﬁé@ge@ator&tculﬁémﬁeﬁd exagfgably 15

before and_durin ﬁq‘?acr t he aperture E %b ensaurl ng
conplet e fﬁ?%qngﬁaﬁfy & BBr a?oﬁ”t nﬂiB%lsre@H‘en nzonﬁgtt ChsTERNG 5t a
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that although a limited dimension must be employed for the
outermost engagement by the flange member 24 with the eye, a
20 relatively elevated guide track 40 need not ke constrained to the
same 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
assembly 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
cperatively 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



retaining lip 44, and extends across the positioning segnent in 30 a
generally arcuate or sem -circular path. The guide track thereby retains
and/ or piwe oklg746utti ng head assenbly 15 operatively andPdoursoatitBy
engaged on the eye, and may at |l east partially guide the novenent of the
cutting head assenbly 15, along the arcuate cutting path best illustrated
in Figures 9A-9C 35 with regard to a | eft eye, such as through the
engagenment of a gear structure of thegcutting head assenbly 15 on the

t oot hed WD 02/ 087451 PCT/ US01/ 13234 16 upper surface 42 of the guide track
40. Looki ngrpetesagzice td ehaheagulde goeck3®0of the suctioning assenbly
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port 32 itself preferably does not extend above a plane 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 pivot
assembly 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
assembly 10 has a tear-drop shape, a base section 55, also
preferably part of the pivot assembly, is 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,



assenbly preferably includes a post nenber 50. The post nenber 50 is
preferably a rigid upstandi ng el enent di sposed generally 30 opposite the
gui de trawlk 02087485 wil|l again be appreciated from the dr ®0rnge1/13284 t he
preferred enbodi nent, wherein positioning assenbly 10 has a tear-drop
shape, a base section 55, also preferably part of the pivot assenbly, is
integrally formed with and extends fromthe positioning segnent 20. The
base section 55 35 provides a supportigurface at which the preferably
separately fornmed post nenber is secured, as will be described
subsequent [Gprig®d SHOB1F51 POFUSTL/ i3%4thelﬁxaéﬁnﬁ‘gl%@@ﬁﬁhnyW(%ver
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50. O courge, the wﬁ'thbemhggseaﬁeﬁebw ;ﬂnrgoul geﬁéemw ah}euéeé R H, O

i ncl ude anot her guide track ext ends %ﬁ of t.he ot her
si de of podit V8Hi A asé@r?@ﬁﬂnQG“Otd{O@oab‘f)WeftéreaBPV?t oéhXJe?n ppBed i frdige

thereof, s@oas héuRliSeo PEbE dodrdie, il bbag: headgassanly ﬂcﬁcaﬁlahﬂso
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and/or one or more guide tracks function to direct the arcuate

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 simultanecusly permitting movement of the
cutting head agsembly 15 relative to positioning segment 20. As
illustrated in Figure 3, the coupling member 70 preferably

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

35 assembly 15. Turning to the pivot segment 74 of coupling member

70, it is structured and disposed to be coupled to the post member



post nenber 50, while simultaneously permtting novenent of the cutting
head assenbly 15 relative to positioning segnent 20. As illustrated in

Fi gure 3,wbDhe/smapl i ng nmenber 70 preferably 30 conprises Pao/isSegnests: a) a
retaining segnent 72 and b) a pivot segnent 74. The retaining segnent 72
is preferably structured and disposed to be fitted onto a top surface of
the cutting head assenbly 15 so as to be effectively and renovably secured
thereto, and nove in association w tl8 the novenent of the cutti ng head 35

assenbly 15. Turning to the pivot segment 74 of couplin % {%rrber it is
st ruct ur ed> Q@ 9dFS REEEE Bt SPBE LOGUPTRER L & t & BE?O?F&?% 605}16’817‘21351
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again to the pivot assenbly, and preferably the post ne 50 thereof, it
pref er abl ytRR¥9i8es a cut origination control. The cut ori gl nation control
is structured teodefd nacat aé,&ri easthOPevor | fiseablen b prefambly Fhgure 9A,

at which erativ venen C n
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ensurg, thaieééleoﬁa%f{&na%agnaﬁ&%bl ¥s 1t Gagnet éIAS %@%ﬂfcﬁ E¥e;and/ or

t he QUIde track 40, such that "an i1 ncision c¢Can be forned ess it is
properly dPEFSSAd NaHe BT (?ér CRE eCOWRYigon RETRRH P&/ ntandAﬁ‘él‘FQIiddﬁaprFh% he cut
ori gi nati opuMHyl Qlleadeaagé@@yt hadt, talpeueUthé ngiheath-A$S ehhyndds.i s not

positioned so as cut the retenti | ate 23 | id and/ or
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and the eysubdtanthelly | estwat ethaenivbdi wehting hesaglitagremgilpnat Fosangant r ol

i ncludes aL, n%%?é%gﬁ%”% b&s{fd/l%egﬁéa%ﬁ/de tBQ k 8, hobScddy amddetiged in
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poi nt, suchrasida@hiohhgolef! andaftiMHally, the cut origination control
ensures that the cutting head assembly 15 is not positioned so as

to begin to cut the retention plate 23, eye 1lid and/or other

20 instruments and articles disposed peripherally to the aperture 25
and the eye. In 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 positioning segment 20 must be defined
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

is structured and disposed to fit within a corresponding slot 51,



eye, and in the illustrated enbodi nent are di sposed at an angul ar

separation of approximately 100 degrees fromcenter line to center |ine.

I n particwbar/o8as1t he positioning assenbly 10 of the pre®emtusony®2stion is
structured preferably for use on either eye, 30 as illustrated in Figure 8,
a different origination point on opposite sides of the positioning segnent
20 must be defined depending upon the direction of travel. In either

i nstance, however, the slot 51, 52 i®structured to at |least partially
receive a restrictor elenment 78 defined preferably in the bore 75 35 of the
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segment 57 structured to operatively engage the base section 55
so 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
segment 57 of the post member 50. In the illustrated embodiment,
the alignment segment 57 and alignment edge 56 are straight
surfaces 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
section 55 can be achieved, such as through the passage of a
fastener element through an opening 55' in the base section 55 and

30 to the post member 50.

As a result, based upon the preceding, the cutting head
asserbly 15 cannot engage the eye unless it is at the appropriate
starting point. Furthermore, however, so 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



25 securenent, however, other mating configurations could also be

enpl oyed. Based upon the preceding structure, however, proper, precise
al i gned swouresmnt of the post nmenber 50 on the base sectPcarusbbiran be
achi eved, such as through the passage of a fastener el enent through an
opening 55" in the base section 55 and 30 to the post nmenber 50. As a
result, based upon the preceding, the cutting head assenbly 15 cannot
engage the eye unless it is at the appropriate starting point.
Furthernore, however, so as to permt the requisite plvotal novenent

bt veen { héd SESFeRRHBR S0° M PLVRE TS TP gL et e BRSO SRR AP 58 | s
pr ef er abl yaﬁ@rarmdrdﬂngyhe tpestut HiebhREa b ssemaBy 116 peTan tvestd datk passage of
the restrictar WO 02/ 087451 L US01/,13 34 20 t her et hr ough
during pi vOt raf r!]'Intt 81 ° %hcémcou pii dST ES tlh %%%%?rdl%ng%yyt he
cutting headuhtsbﬂbhyuﬂfhkaﬂtéV|@bﬁpgseﬁe090§he meﬁbemwﬁberJtWLghothcourse

undef%toodsicb@@sta@fiﬁeﬁrhcmé 66%5'9%"1 nfé%lafl be negiy al %eﬁkyg@a%@eﬁed on
t he post nenber, sl oti dgefl ned in the coup menbe I
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assenbly 1fuch the spnadendmraek thet Shﬂceeh@n;mgomlfpl cat |pons dewni ah¢ ons and
changlq)s i ”cQ@EﬂH P UN W@qgelg oatt Q@led%ﬁ{é hed pref erred enbodi nent of the

invention, it i's intended that all matters in the foregoing deSCI’IftI on
and shown in trﬁénﬁec@ﬁwrﬁw%l&ﬁswrﬁgs BEipht e dhanIen fmeletal

ilTustratiyenand n@&dé Nea | M8 t Gegcpanse. pﬂ_@ﬁ&reﬁheeMQen@f dhechavention
Shouls be, detertiged b Lhe,sppended clai i s, Shel ggalssapyalents,
Clains 1. Bescrigitdioni g spowntnlmmhagacaimdlpanyirwsltcaw‘amgs% &kl ynteppesedqg
duri ng a Syﬁgérféalilgﬁg@r%&q.rv%’ affd GYLNER apfli@lg.ltﬁ)[ge steggg i S.[‘1'11,1:3, the scope

of the invention should be determined by the appended claims and

their legal equivalents.

Now that the invention has been described,



di sposed in a latitudinally narrowed ocul ar access, a positioning 5
assenbly conprising: a) a positioning segnent, said positioning segnent

i ncl udi ngwe mesaati on plate; b) said retention plate incl kdirngoam2apert ure
defined therein and structured to receive and expose the cornea of the eye
10 therein; c) said positioning segnent further including a flange nenber
di sposed about said aperture and structured to engage the eye; and d) said
fl ange nmenber bei ng di sposed a cl osel31 spaced apart 15 distance fromsaid
aperture at least at a latitudinal radius thereof. 2. A positioning
assenbly as recited in claim1 furth&t25e |east partially including a
suctioni ng assenbl yreperalshyniassopbad ebidnth £fai daposidaisenivgrgtseyoent for
at least tenporarily 20 attaching said positioning segment to &pg Q%g, sai d
Suct | oni ngS BEHER AL IR APRY: &y AEGURTBET * SOTRDEE ERoThg BEsibl y as
recited i ndtémisad2 inteldeichtudaiad lyacauumwedr ¢cilairadcteamst apardiitdbhyng
outwardly apglgq.away,f{omy.a vertical plane so as to minimze interference
wi th nmovenent of “25 a cutti'ng head assenbly passing across said positioning

segment. 4. AFositi éni RYSHSSEABPY RIVEBE| t &G 1fn RIHitHCPIN e S EPRSR"

| atitudi naknehi@eler pérsaiidnf pange menber is generally between about .675
and .725 inches. 5. A positioning senbly as.recited in clai .wherein a
30 Iatitudinaliﬁianﬁ?é 5F£§%E%PWIé§%ﬁ§ ﬁE#H@%ng Fé%saﬁqﬁ§ﬁr8eg%%éF?§ about
. 79 i nchesthéreih podidtrortngedseemdyaivasandeexbese ithectarmabofihgreeeye a

di ameter of,sai.d aperture is generally between about .350 to .475 inches.
35 7.7 A positioni'ng assenbly as recited in claim6 wherein a depth of said
posi tioni ng sedghent spidnPastoinrdes sepPere Hirwisrd \Wolodieg7asflange

PCT/ US01/ 1gedder 22 shbadgaymibesid apantuppemnssHtfaatel 8ai shdRkenhd on

pl ate at sggg'agggrture is less than generally about .175 inches.

d) gaid flange member being disposed a closely spaced apart

15 distance 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
assembly including a vacuum port.
3. A pogitioning assembly as recited in claim 2 wherein
gald vacuum port is at least partially outwardly angled away from
a vertical plane so ag to minimize interference with movement of
25 a cutting head assembly passing across said positioning segment.
4. A pogitioning assembly as recited in claim 1 wherein a
latitudinal diameter of said flange member is generally between
about .675 and .725 inches.
5. A posltioning 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 said positioning segment from a contact surface of said



8. A positioning assenbly as recited in claim1l wherein a depth of said
positioning segnent froma contact surface of said 5 flange nenber to an
upper surweaae/gfsssai d retention plate at said aperture i PCyarser/sd2By

bet ween about .1 to .15 inches. 9. A positioning assenbly as recited in
claim1 further conprising a guide track, at |east said guide track
structured to guide a cutting head assenbly at |east partially across said
10 aperture. 10. A positioning assentd? as recited in claim9 wherein said
gui de track defines a generally arcuate path. 11. A positioning assenbly as
reci ted i nftangenomhpiers A" RIS §urifes Pécskallds rFﬁ?%ﬁi% P}a‘f%ra?ﬁ‘eﬂah‘?t h said
posi ti oni ngpediurgegsendss man%mauugnamg;tassemirycrm recited in claim9
wherein said gew de track .extends | %%it udi rjl_%lcl eyon ?_%I g enti on pl ate
of said positiori ng™SRYTent 13, “SKEBEY tToRcRg - ae sBhis'§ Es” rEEEed Fn claim
9 further aeptl2®fl easd paitiahing iseghedf nirom suctrmavitnguasseaivlfy saper abl y
associzat edeyth §ahlePAY LhAJG SEORRL of Ofa it rLEaSL: JLPRREA L Yaia

attaching sai d positioning segnent to the eye, said suctioning assenbly
i ncl udi ng BPSEMFEMLPoFererPdly APYIEeR Bh?% és§@rrb3r§/ izshegeited in claim 13

wherein 25 said vaﬁUpaw@lrdnmg aésérﬁﬂsﬂ aparkatéy mt@wlad liy feered Wi th
said guide track. 15. osi tioni enbly as .recit ai 3
wherein  sSPEPVECHENT SOTE %r%ﬁk'l %gg][ ?"f“a%l N 86t et ﬁkﬁ‘h"g}i“&&@aé%y from
sai d gui degttdka soutatsintgo kmawi mMspenbht ept elease pattialdverembsef sad® said
cutting hegﬁpm%nbl y. 16. A positioning assenbly as recited in claiml
further conprising a pivot assenbly structured to define a pivot axis for
a cutting head HssefrbPys it ifpiare At seeros $5t Fecapetd t Lt eSlaim SAYHSERER oni ng

assenbly asai®Gutiad tfadi AeMidbs WekabhalB3b ssaldePipt . assenbly conpri ses

at least a post menber tp general I efine said ‘Ei vot axis. 02/ 087451
PCT/ US01/ 13234 1123 Zispoi\lfp]g’éﬁli”?oﬁ? s @b T AT el t T i % I"RERT 1Y
further said guide track is integrally formed with said positioning

15 segment.

12. A posgitioning assembly as recited in claim 9 wherein
said guide track extends latitudinally beyond sald 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
agsociated with said positioning segment for at least temporarily
attaching said positioning segment to the eye, gaild suctioning
aggembly including a vacuum port.

14. A positioning assembly as recited in claim 13 wherein

25 said 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
said guide track so as to minimize interference with movement of

30 sald cutting head assembly.

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

17. A positioning assembly as recited in claim 16 wherein

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

define said pivot axis.



conprising a coupling nmenber, said coupling nmenber pivotally

i nterconnecting said pivot assenbly and said cutting head assenbly. 5 19.
A posi ti owong/osasenbly as recited in claim18 wherein saPdTAiSVD13286senbl y
further conprises a cut origination control structured to define an
origination point for operative pivotal novenent of said coupling nenber,
and accordingly the cutting head assenbly. 10 20. A positioning assenbly
as recited in claim19 wherein said zut origination control defines at

| east two origination points to correspond a Il eft and_rjght efye 21. A
posi tioni ng assénbl ) BT HARLBY 2HFTRAY AT o ShieE AR §a?b‘9 SrEHPRat i on

control cospfip:Siesng ¢ ododgfingetembesal dap@sbouﬁ:&ﬁ@merarpimam;zoupl i ng
menber |ncludes a.re tri ctor el emaq:t strul% yfed ress; ict c&ptejlrn%tsi%gad
er un S

engagenent *BISSSIREEt | A§ Ferer’” WERTSAYd post el
cor r espondasginpldi.sposed | n said slot. 22. A p05| tioning assenbly as

recited in claimg 21Af?6§ lonidd SQMRNHI$ BY Acchannel, exbendingtrem said
slot at |east partial about “sai d post nenber so as to permt the passage

of said r@adtdRIVEE éP%%%F&Ytﬁ%éFEFﬁrQﬁﬂﬁ?lsaﬁdaa%%RNQflﬁéPﬁtfﬁquﬂﬂﬁFrP%tat|on
of said Cogﬁ&udumr@abeé &é&ﬂﬁﬁabﬁubr1§§hat&oﬁ0§bimiﬂﬁdtgo@éﬁeﬁiﬁa/pﬂ?otérlted in
claim17 where % I vat as%%gbl géor H p@mgb@Ll |Btegrally
forned wi tHOV%‘%ﬁn& B ssatll O?'I g Seghent” posItIofi Ny SSSetbl v

recited i nagdeatthy23 wherein said pivot assenbly conprlses a base section

fromphi ch sai d,posy g@i@a%lagesaéérmlyyas@@@pc%d 3Q %qﬁaué\ POSjei-0 NY

assenbly as recited |n claim 24 whereih said post nenber includes an
al i gnment Sehhefitt seriingtéant sonoirdr Aaery @ gé@és"saF‘ﬂo bk FBELPBN so as

to ensure psOREY ey caﬂf@AﬂdhdalalgéMa&acm@;ms@@eof sai d post rrerrber t heret o.
26. A positioning assenbl s recite “g]&l n_cl ai m 25 wherein a i d, base

section incl udés an*aPPyh ngdgise d®81 Forheit ln58 ﬁ%%t WOEEEH host
menber streagtdired cnmgmtatmghwoemgagemrds%aoalwﬁéﬁinmmumﬂ p8884 24

15 merber, and said coupling member includes a restrictor element
structured restrict operative engagement of said coupling member
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 said slot at least partially
about said post member so as to permit the passage of said
restrictor element therethrough, and accordingly pivotal rotation
of said coupling émber thereabout.

23. A positioning assembly as recited in claim 17 wherein

25 gsaid pivot assembly is at least partially integrally formed with
gsaid 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
said post member includes an alignment segment structured to
operatively engage said base section so as to ensure properly
axially aligned securement of said post member thereto.

26. A positioning assembly as recited in claim 25 wherein

35 said base section includes an alignment edge, said alignment

segment of said post member structured to matingly engage said



al i gnnment edge. 27. For retaining, positioning and at |east partially
exposi ng a cornea of an eye during a surgical procedure, a positioning
assenbl y wormpis®asng: 5 a) a positioning segnent, said posiPCiralsong23egnent
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; 10 c¢c) a suctioning assenbly operably associated with said
positioning segnent for at |least tenpo¥arily attaching said positioning
segnent to the eye; and d) said suctioning assenbly including a vacuum
port, sai d®L1{¥FHn PBFE- being at | east partially outwardly angled away from
15 a vertical a@.s ofFosairdtapeiddir epo2&iocAipesSihionritng assemaryiaslyecited
in claim27_further coqyrisigg a quide track, at Ieas& said gui de track

R ¥&s

struct ur ed*¥R°° GG e &7ttt i Ry Rea SEHPY & TELCCPart P STy Hordss sai d

aperture. BOsR9onAngossidndiyngomssienbby as recited in claim28 wherein
sai d vacuum pord) i s aty !B@éﬁti%ﬁh?alééém‘em:?grsaali!dy HM B L Whd N s38fdnt gui de
track. , 30. A 05|t|on|%g:rassenby as recited in claim28 wheréin said

vacuum por £2¢51%H09) 8a%et PRAPRaP13F%ingl ed away from said guide 25 track so

as to mnimzey)nt eghed enceemtidh NEMERENMnAudSaGd adUtdddigurbeadrassenbl y.
31. A posi jéoni.ng a s%nbl as rteci ted_in_claim30 t\g‘i’uerei n Sﬁitﬂq&gm de track
defines a E) FetAl PH SEUSERTPALR. TE T VRPN SIBPRT NG PO 8hiWS &hY at

| east partthétein;30 exposing a cornea of an eye during a surgical

proc re, a sitigni 98 I rgmgri 119318) S ti00L nt,
sai delgj;si tioni %8 s.egf%e!ﬁ?gtl ncﬁ%iafgga retéedrﬁlggﬁgpﬁg%cgﬁt;eds%ggréfggﬁfi on
pl at e i ncl BEFF A REpTHERE déPFn bepgtheb eMRPrRFd ¥t AFCRERERE t 62+ @cei ve

and exposepbhe: icRiRgas&ndte t8Yene ther eamy WO 02/ 087451 PCT/ US01/ 13234

d) said suctioning assembly including a vacuum port, said
vacuum port being at least partially outwardly angled away from

15 a vertical axils of said 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 agsembly at least partially across said
aperture.

20 29. A positioning assembly as recited in claim 28 wherein
said vacuum port ig at least partially integrally formed with said
guide track.

30. A positioning agsembly as recited in claim 28 wherein
said vacuum port is at least partially angled away from said guide

25 track so as 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 retalning, positioning and at Ileast partially

30 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;

b) said zretention plate including an aperture defined

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

therein;



25 C) a guide track, at least said guide track structured to guide a
cutting head assenbly at |l east partially across said aperture; and d) said
gui de trawboResnglintegrally forned with said 5 positioniPeg/tsegnmest. 33. A
positioning assenbly as recited in claim32 wherein said guide track
defines a generally arcuate path. 34. A positioning assenbly as recited in
claim32 wherein said guide track extends latitudinally beyond said
retention plate 10 of said positioniRkg segnment. 35. A positioning assenbly
as recited in claim32 further at |east partially includi ng .2 sucti oni ng
assenbly operabfly asgotiate@liy t 3¢ S&°EC pRt4 igblﬁiﬂ%gt%ﬁﬁf PSSt Peast
tenporaril yuiaét ackiufgisdi HeflDShddcadilng agegrapt bartiel 18y eqcrdaisd saidt i oni ng
15 assenbly incl udi ng.,a vacuum port. 36. A positioning assenbly as recited
in clai m35PRhEFETn "§ai d vacuum port is at least partially integrally
formed with said guwedéd touadk. t3%ck Abpdsdt iop¢apldysdivhimpdagitbcisedd in

claimgs V\@%%%i;{]oni%% gg@qeﬁ/@.cuum port is at least partially outwardly
angled away from said guide track so as to mnimze interference with

novenent of sadd cdt PPAGLHIHIIassemrY. 288 repbred dfaicnPAY, 2 HoEIthedAi ng and
at | east pagtballiie @X¥PORI dEFiMmeB0s NRMeRb1BN y@ader pidgaa surgi cal

procedure, a 25 positionjng assenbly conprising:.a) a-pesiitiaoning.segnment,
sai d positioniny se ﬁfglbr%cﬁn@dfaﬁae'gblryetaesnFFShg% ane;d%j’ms%% r}feelt%éﬁti on

pl at e i ncl wdiidgreinicapsrdkuertaleis hath tudherélin bandnd tsaddt teted ttion rdeseve and

exposg,t he GoLne L hE, Y, QoLberein; c) a pivot assenbly structured to
defi ngoa pio\%o%ga%ipgjsfltgr "a gglfte iﬁg head assenblg whi ch _noves arcuately
i

across the aperdiir e PEFitipwming fseeERlsems yerhttdiditnglatm 2astudhssst
nmenber to genesAtl Ypsiefianeysamd1pawed aXisict3dnBg aaseenliyngoperpak, said
gﬁal['l P : Ingghgeailﬁnggég%tlrﬁ\%)%?ulysaildnégéft%%ggrcléIsne%mse%%: dfcproatc fgang%e£er%pr](9rasraj'_|19/
attaching said 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 said vacuum port is at least partially outwardly angled away from
said 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) said 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 thé aperture;

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

35 e) a coupling member, said coupling member pivotally

interconnecting said post member and said cutting head assembly;



WO 02/ 087451 PCT/US01/13234 26 and f) said pivot assenbly further
conprising a cut origination control structured to define an origination
poi nt forwopenstssve pivotal novenment of said coupling nme®oESOENE34
accordingly the 5 cutting head assenbly. 39. A positioning assenbly as
recited in claim38 wherein said cut origination control defines at |east
two origination points to correspond a left and right eye. 40. A
positioning assenbly as recited in cla m 38 wherein 10 said cut
origination control conprises a slot defined in said post nenber, and said
coupl i ng n¥#fber includes a restrictor el ement structured restrict

oper ative engagenensaid psavtl ageepblnguieide ompit 11 ngod dupostigimabesn unl ess

correspondi ngly .di sposed i.n sai.d_.slot. 15 41.. .A _posiiiopi hly as
recited i nc%ligﬁérjn 3%911’1%?%16& B0 SRbH iy PR e AR BXE %%d?%%q}p%%rg‘n@g% d slot
at | east ppitdtalll yovabent shidajpbstourdnber msubes, tandezgdardihglpatkage of

said g estriGhol, alefensdel et hrough, and accordingly pivotal rotation of
said coupling enber thereabout. 20 42. For retaining, gosl tioning and at

| east parti al | 2-expoReHgigndny mapeglinaeyeeddttndacsatyidal"frotRdure, a

posi ti oni Nga &8 SED| driGQRRELSH NgontR)ola de@shés 08t NYeSEYNBA , orkidjiflapOsh t i oni ng

segnent i ncl qccfji ng a retenti.on ]gelf%te' 25. said retention plate including
e St ARG T

an apert ur BOdET ﬁgdcc’?lﬁeégrpé’inﬂ Y £6°t ecei ve and expose the
cornea of the eye 2ahessitniondihgaagpesblreaberesitedctior edato @t whegsin
parti) 1y defd e &iRiNols X I8alol) @otpkiiddanend agsedhl ¥l chodpyes
arcuately across “sal d aperture, 8 a coupl1ng nmenber, said_coupling
menber pi VOEERETy andt epednpRRling sgMEehostclvesBer ARBLSHI TP c GLEMARE head
assenbly; c@hudRirddPasscRRDEFedtGhddbighqtineheast £1@ sbaplUef weeBer

therein: and 35.1)s S84 GRURLLNG fBIPeL, Lnctuding at 4838k ne, " ggty! ctor
slot.

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 element therethrough, and accordingly pivotal rotation
of said coupling ember thereabout.

20 42, For retaining, positioning and at least partially
expogsing 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) salid 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 sald aperture;

d) a coupling member, said coupling member pivotally
interconnecting said post member and said cutting head assembly;

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

35 f) gaid coupling member including at least one restrictor

element, said restrictor element structured to restrict operative



el ement, said restrictor elenent structured to restrict operative WO

02/ 087451 PCT/ US01/ 13234 27 engagenent of said coupling nenber with said
post nenbwo oand@ss correspondingly di sposed in said slot PCARISOXI3234
positioning assenbly as recited in claim42 wherein a position of said
sl ot defines an origination point for operative 5 pivotal novenment of said
coupling nenber, and accordingly the cutting head assenbly. 44. A
positioning assenbly as recited in claima43 further conprising a channel
extending fromsaid slot at |east partially, about said post menber so as
to pernit EREISHSERgET of2LhiWPUPHIFERTIEE oML BE TRt PORES BEPRBUGRLSSRd
accor di ngl yopiaspbalingiatdieposed saisdigosgdd.ng enber thereabout. 45. A
posi tioni ng as%§nblé as ngcited irgglqjng43ré£54%pkggc1£¥W)ég Q%%EQgé'OtS,
each of said slot's QefTHimg ohe 3F°Tard *Briginati on pornts for a left and
a right eye.pckitdén o pesdtsloni defizmssembloyiasnatecint polinm fok adnnra8ifert her

i ncl udy ng i@@%q $RGhePe Sl daPOStoBher RRSEA! | ¥Rl YaldRndbig cheom said

base section. 47. A positioning assenblyas recited in claim46 wherein
sai d post FeFHPEY bt RES™RAYal i gnnent segnent structured to 20

oloer at idvel y engage §?bésﬂg.$ﬁi§§0&ém9 ﬁs tecansuia pLeperdy fuaxhakly

al i gned securenent o ai ost, nmenber _theretq. 48. A positionin ssenbl y
as recitedc?Tpﬁﬁ%§Pﬁ1ﬁ7§ﬁﬂE@§iﬁXt%ﬁﬁg%gbggﬂnég%gi8%P?rﬁﬁ ﬁ&%%t r?%ﬁlgégﬁent
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partially exposing a corne an eye during a surglical procedure, a

posi ti oni ngf axsiehisPyP L rabrrgtReles®OPBsi t i oni ng segnment, sai d positioning
segnent 30 i ngJsudi AgS:itabanhd AkRkBL§ adh}esRich Bt €Niin0n3 piratiedinagl udi ng
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partially defdinmtion 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 sald base section so as to ensure properly
axially aligned securement of saild post member thereto.

48. A poeitioning assembly as recited in claim 47 wherein
gaid basge section includes an alignment edge, said alignment
gegment of saild 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, said positioning segment
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

across sald aperture;



35 a pivot axis for a cutting head assenbly which noves arcuately across
sai d aperture; WO 02/087451 PCT/US01/ 13234 28 d) a base section, said post
menber opwpaisAby extending from said base section; andPeX/Gsai/B2post
menber including an alignnment segnent structured to operatively engage
sai d base section so as to ensure 5 properly axially aligned securenent of
sai d post nenber thereto. 50. A positioning assenbly as recited in claim49
wherein said base section includes apgalignnent edge, said alignment
segnent of said post nenber structured to matingly engage said alignnent
edge. 10 51. A @bsi tii basagEetdonbl saids ppet i tesdbernoperd thved Y wiersidindsai d

post nenber:. gl seasthaRarté@ilon, Bedudes a cut origination control
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assenbly as recited_i.n n151 wherein sa f t | east
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nar r oned OCU access, a posi tioni ng assenb conpr,l si ng.
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25 b) saidanegenaédtorggkat e i ncluding an aperture defined therein and
structured to receive and_expose the ¢ rnea of EQ; ltherglw' sald
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arcuate movement of the cutting head assembly, said alignment
segment ensuring proper aligned definition of said origination

15 point.

52. A positioning assembly 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 partially

20 exposing 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) said 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.



