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Description A POSI TI ONI NG ASSEMBLY FOR RETAI NI NG AND PCSI TI ONI NG A CORNEA
BACKGROXK® 9#85FE | NVENTI ON 5 Field of the Invention HfFUREI¥R
invention relates generally to a nedical, ‘apparatus used during the
performance of eye surgery and in particular, is directed towards a
positioning assenbly for retaining and positioning a.patient's eye for
cutting of the cornea during a 10 surgi cal procedure, such as to correct
for refractive error. Mre specifipaaidnipttiba present invention is

speci 1 call eolfithertd A A0HAY BRI BIBRTHFBRGNECAALbRGRTEN!

the Related Art The eye works on a principle very simlar to that of a

camera VHsbuNi® oF ITHE Ofnvenaigagl portion of the eye about the -pupil,
functions, T1Ke a shutier o regulate the amount of light admtted to the
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Deviations fromthe noymal shape _of _the cornea% surface however, proguce
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refractive errors could only be treated wth eyeglasses or contact |ens;
both of THIEHEhaRe @YePaho P TARGREASges for the user. Since then,
however, surgical operations have been devel oped to change the refractive
congdi ti of _the. eve Se t s and special instruments have been
35“9 dESTYHeT o7 of (tne ke é@ nd of surgery, which are prinmarily
directed to rEadgre tWwarksooled. PYAnChpPle veryppinchan de st ofcagsamesa

corneal eSReDh nﬂhésii-i?s[m@i-f&oib?e&ubﬁﬁzﬂéﬁ 8f the &pengBout tHO BEPiBH17

PCT/USQ?%&&E@E%ns like a shutter to regulate the amount of light admitted

to the interior of the eye. The cornea or clear window of the eye,

20 and the lens, which is located behind the pupil, serve to focus the
light rays from an object being yiewed 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, these light
rays will be focused exactly on the retina, which permits the

25 distant object to be seen distinctly and clearly. Deviations from
the normal shape of the corneal surface however, produce errors of
refraction in the visual process so that the eye becomes unable to
focus the image of the distant object on the retina, with the
result that one sees a blurred image.

30 _ About twenty years ago, such refractive errors could only be
treated with eyeglasses or contact lens, both of which have well
known disadvantages for the user. Since then, however, surgical
operations have been developed to change the réfractive condition
of the eyée. Several methods and special instruments have been

35 designed for performing this kind of surgery, which are primarily
directed to reshape the cornea. It will be appreciated that the
goal of corneal reshaping is to modify the curvature of the cornea,



2 i.e., either to flatten or increase its curvature depending on the R
patient's, C ion, so that light rays passing through the cornéa wi Il
thereaft@P%@gilrgf racted to focus or converge directly ontPS YBT3 na,
thereby permtting the patient to view a distant object clearly. One such
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the cornea by cutting and separating a thin | ayer of.  corneal tissue, terned
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parti cgenergliy ahbladéecarrying device that must be manually pushed or
) mechanically driven in a cutting path across the ring shaped device

to cut into the cornea. Under an ALK procedure to treat near-
sightedness, the microkeratome is 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 microkeratome over the cornea with the cutting element
adjusted to pass therethrough at a desired and'pre-determined
_corrective depth. Thereupon. the thin, raised layer of corneal
tissue is put back in place over the cornea for healing. Despite
developments in the art utilizing a laser to carry out the step of
0 re-shaping the cornea, the above-described ALK procedure for near-
sightedness may still be followed in certain cases, depending on

vl

the depth of the corneal cut needed. Conversely, ALK procedures
to treat far-sightedness, wherein the microkeratome is used to make
a single cut, are generally no longer followed given the advances
5 which have since occurred in the field.
From the foregoing, it will be appreciated that ALK procedures
are considered to possess drawbacks, particularly in that the
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penetr at he m crokeratone's cutting element into t rnea to a
precise %@%?ﬁgﬁz critical and may not al ways be achi eved. E&HH87“FF3WDre
recent years, substantial advances havwge been made for correcting refractive
errors of the eye utilizing a |laser to reshape the cornea. One such
procedure, known as Laser Intrastromal Keratomileusis, (LASIK), is
currently considered optinal because it al l ows scul pting of the cornea
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eyeball temporarily by way of a suctioning force or vacuum. A
typical suction ring device is depicted in Figure 1 and is seen to
include an annular, hollow ring, R, defining an aperture, A, which
allows the cornea to be exposed, and an open bottom side that is
5 applied to the surface of the eyeball around the cornea. The ring,
R is seen to be in communication with a hollow suction tube, T
which opens into the hollow open bottom side of the ring. Commonly
known suction ring devices apply a vacuum to the ring R, via tube
T, to the eyeball at a single point, P, illustrated in Figure 2.
4] When the suction ring is applied to the eyeball, with suction or
a vacuum applied to the hollow tube, and thus, to the bottom of the
ring, the suction ring attaches to the surface of the eyeball
surrounding the cornea, with the suction force holding the ring in
a reasonably secure fashion, to the eyeball. As a result, the

[64]

suction ring has become a conventional device in ophthalmic
practice, and it should be noted, is designed to be re-usable so
as to accommodate a large number of'patients over the course of its
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life. Ophthal nol ogi sts have conpl ai ned, however, that during suryery %he
vacuum BEu28/186Ki ch attaches the suction ring device to tRI/ESAIHSB, may
break on occasion. Although not a conmopn occurrence, when the vacuum seal
breaks, it is extrenely serious in thht the preci se positioning or
centration of the suction ring on the eyeball is |ost. More specifically,
a critical first step in perfornming corneal reshaping surgery is the
accura%gfﬁ§n53§ ion of the suction ring on the eye, in precise alignnment

th the optical axis, wth the suctioning force ap glled to achieve a
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condi titen orlglna]gep@qsm:ignkn@m p.ﬁ tiise %n agore improbable that the

cutting element can be precisely re-aligned with the cutting of the
cornea already underway. Surgery in progress should therefore be
stopped, and any cut portions of the cornea should be returned to

a proper position on the eye, with the eye being permitted to heal
over the course of three months, before surgery on that eye can be
undertaken anew. It will therefore .be appreciated that this
situation is utterly undesirable for several reasons, but primarily
because of the potentially devastating consequences to the patient.

One known factor which contributes to the occasional breakage

of the vacuum seal attaching the suction ring to the eyeball is the

. partial or complete occlusion of the suction force being applied.

) Specifically, when a vacuum is applied to known suction ring
devices during surgery, the vacuum necessarily acts on tissue about

the eyeball and more particularly, a mucous membrane that lines the
exposed surface of the eyeball known as conjunctiva. With many
patients, this factor does not affect the surgery. Other patients,

5 however, have a condition generally Xnown in the art as
“chemosis" which can affect the surgery. Chemosis is a condition
wherein fluids can exist under the conjunctiva of the eye such that



"chenosi s’ which can affect the surgery. Chenosis is a condition wherein
fluids c?a% i, under the conjunctiva of the eye such th 8/ 18517
PCT/ US97 9%??15 during surgery, the action of the vacuun?io-ﬁ'utg?ﬁ%}%-
conjunctiva can cause it to pull away gfromthe surface of the eyeball and
towards the single vacuum focal point P of the suction ring. Wen this
occurs, the vacuum can becone conpletely or partially bl ocked, wth the

result that the vacuum seal is conpronm sed and likely, broken. It will be
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Conjuqqd&ggs 1 and 2. Should this occur, it is unlikely to lead .
immediately to the occlusion of the vacuum. On the other hand, an
effective cleaning of the suction ring's internal vacuum passages
is tedious at best, and at worst, may not truly be possible.
Consequently, any mucus which is drawn into the vacuum passages of
the suction ring may remain there to harden in place. Over time

" then, it is possible for mucus to build-up and accumulate within
) the internal vacuum passages of a suction ring. A partial or
complete occlusion of the suction force applied to the suction ring
might eventually result during a subsequent'surgery, and iead to

a breakage of the vacuum seal.
A potential solution to the problem might be to apply the
) vacuum to known suction ring devices at more than a single vacuum
point on the suction ring. However, the action of a suction force
applied to the suction ring, even through a plurality of vacuum
points thereabout, might still cause chemosis in that conjunctiva
could still block one or more of thé vacuum points. This is

5 particularly true in that the suction force applied to the suction

ring would likely remain undispersed and concentrated at the vacuunm
points. Additionally, the problem would persist of eye mucus



could still block one or nore of the vacuum points. This is 5

particularly true in that the suction force applied to the suction rifig
woul d | i %?§S’Vé%i n undi spersed and concentrated at the vEETMSPIIPF s,
Additionally, the problem woul d persi %t of eye nucus WO 98/ 18517

PCT/ US97/ 19953 6 becom ng |.odged within the interior vacuum passages of the
suction ring. As has been described, a thorough cleaning of the suction
ring's internal vacuum passages may not be possible, and even if it were
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towards_a ppositioni ng asse ,Ial for ‘retaining and positioning a cornea of
patientw%uéij)eplf erably provide a suction force substantially about the
girth of the eyeball, if not entirely thereabout, instead of to a
0 single point adjacent the eyeball, and further, would be structured
' to apply the suction force about the eyeball in a dispersed and
uniform manner. Any such suction enhancement means would ideally
prevent the effects of chemosis, that is, prevent conjunctiva from
partially or completely blocking the suctioning force applied to
5 the suction ring, and further, would ideally limit, if not prevent
altogether, eye mucus from entering the interior vacuum passages

of the suction ring during surgery.

Summary of the Invention

0 The present invention is designed to satisfy the needs which
remain in the art and is directed towards a positioning assembly
for retaining and positioning a cornea of patient's eye for
performance of a surgical procedure thereon. More specifically,
the present invention is directed towards improving and preserving

35 the vacuum seal between a suction ring, also known as a positioning
ring, and an eyeball to which the ring is attached during surgery.
While the present invention has application to any eye, it would



performance of a surgical procedure thereon. Mre specifically, the present

| nventwqp9 /1§5f|l' rected towards inproving and preserving gerwsbhesaicuum seal
bet ween a.suction ring, also known as a positioning ring, and an eyeball to

which the ring is attached during surgery. Wiile the present invention has
application to any eye, it would WO 98/ 18517
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additionally structured and disposed to maintain the suction
channel generally free from mucus and other mucous tissue, which
might otherwise completely or partially block the suction force
applied through the positioning ring. '

An object of the present invention is to provide a positioning
assembly having an improved ability to prevent the vacuum seal,
which attaches a positioning ring to the cornea of a patient's eye
in a precisely controlled orientation for cutting during surgery,
from being broken.

It is also an object of the present invention is to provide

) a positioning assembly which enhances the suction gripping ability
of a positioning ring so as to more securely and more uniformly
attach the positioning ring to an eyeball once a vacuum or
suctioning force is applied during surgery.

Another object of the present invention is to provide a

5 positioning assembly having suction enhancement means disposed
substantially about the eyeball so as to evenly distribute the
suction force about the eyeball and thereby, offer a more secure



of a positioning ring so as to nore securely and nore uniformly attach. the
positioning ri ng to an eyebal |l once a vacuum or suctioning force'is applied
during sWOP8AF317Anot her object of the present invention iRCHESHBEBde a
posi tioning assenbly having suction enhancenent neans di sposed
substantially about the eyeball so as o evenl y distribute the suction
force about the eyeball and thereby, offer a nore secure WO 98/ 18517
PCT/ US97/ 19953 8 and nore stable attachment to the eyeball during surgery.
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posi tioning .assenbly having suction ephancenent neans I ch™Can"be easily
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positioning ring to performa |arger 'nunber of surgical procedures in a
si hgl erdﬁﬂ?'.gdﬁf &5and ot her objects, features and advantages of the present
i nventi on wYelt Rexdhermubgectadifl thep paesentf rigivdrtdon is to provide a

positioning assembly having suction enhancement means which can be
easily introduced into as well as removed from the positioning ring
for disposal, without damaging the positioning ring.

2 Another advantage of the present invention is that in offering
removable suction enhancement means, it facilitates cleaning of the
positioning ring.

Yet another advantage of the present invention is that the
amount of time required to properly clean the positioning ring is

[8]]

reduced, thereby allowing a surgeon to use the positioning ring to
perform a larger number of surgical'procedures in a single day.

These and other objects, features and advantages of the
present invention will become more readily apparent from the
drawings and the detailed description which follows.

Brief Description of the Drawiﬁgs
For a fuller understanding of the nature of the present
invention, reference should be had to the following detailed
description taken in connection with the accompanying drawings in
5 which:
Figure 1 is a perspective view of a common type of suction
.ring in communication with a hollow suction tube for applying a



drawi ngs and the detail ed description which follows. 30 Brief Description

of the [XgekféssFor a fuller understanding of the nature sent
i nvention, reference should be had to the foll ow ng det ai#éeﬁﬁgbgggérsﬁption

taken in connection with the acconpanygng drawings in 5 which: Figure 1
I's a perspective view of a common type of suction ring in conmmrunication
with a hollow suction tube for applying a WO 98/ 18517 :
PCT/ US97/ 19953 9 vacuumthereto; Figure 2 is a partial cross sectional view
of thevageamobheraodevi ce taken along the lines 2-2 illustrated in Figure

1 and depi ctigranz oReAbaYeiRYSELbE8 SdOtoa L iRAofCend dillc@i S atilf
force (g%lled thereto;, Figyre 3:Ais %fzronqt_ V|éaw of . the suction

enhanc ﬁ?enﬁi}q'serbf_a}ﬂﬁgpr nt RS et Port HHISETRTSE plBr FIBF enbodffent ;.
Fi gur ed€pficting &nooperativefpohit sant alooue ndasmensn; Geanstivfa tduetirasent

[ nve_nt%ggc'%nagglggae{zﬂgi.&g.enbodi nment; Figure 3-Cis a front view of the
suction enhancenent means of the present invention in yet another

al t er nat i veFé&gB58i Aeht isppgfirent viey of thihe sucdden anhannamentepesng he
| nproved BR&i braseAt 8AVeRBli¥natHiondnbget Prof8r LeROShPENindht § he present
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of the prespaty,avanki 98 aNGrdnUstiledl &F itheALuREIH 'eﬁm,&é&n@ﬁ%% an

eyeball with a suction forcgogpgl ied thereto. Like reference nunerals refer
e

to.|i kBEpERESPERFERGhSBY SRR Br¥PtyRBALDSY Rheewmahl Ry semped bnent:
Descri pt i onFdgutrbe 4Prief e resictdiDderess setusonal ediehr ofghmid inproved
O a0 e 0B BRE SoHbfil65  e EABEAL L S5 A" 0
pat i eningeafioncand idiushndtag dnsangbrerabbee posditicanadbputgemeyedkall
i ndi cafeghb¥ suction force applied thereto; and
Figure 5 is a partial cross sectional view of the improved
positioning assembly according-to another embodiment of the present
invention and illustrated in an operative pdéition about an eyeball
with a suction force applied thereto. _
) Like reference numerals refér to like parts throughout the

several views of the drawings.

Detailed Description of the Preferred Embodiment
Illustrated throughout the drawings, the present invention is

5 directed generally towards a positioning assembly for improved
retaining and positioning of the cornea of a patient's eye to be
cut during a surgical operation, and is generally indicated by
reference numeral 10 in Figures 4 and 5. More specifically, the

- present invention is directed towards suction enhancement means,

p) 40, for improving and preserving the vacuum seal which attaches a

positioning ring to the patient's eye during surgery. It will be

understood that although the positioning assembly 10 of the present

invention is likely to be used in conjunction with a microkeratome

device, the latter does not form a part of the present invention.
The positioning assembly 10 of the present invention is

(/]

directed for use with and may comprise a positioning ring 20, also
known as an eyeball positioning ring, as illustrated in Figures 4



reference nuneral 10 in Figures 4 and 5. Mirre specifically, the present
invention is directed towards suction enhancenent means, 40, for i nproving
and pre%?\?iyl%f The vacuum seal which attaches a positioniPEEUSSHYPYD t he
patient's eye during surgery. It wll ge under stood t hat al though the
positioning assenbly 10 of the presen invention is likely to be used in
conjunction with a mcrokeratone device, the latter .does not forma part of
the present invention. The positioning assenbly 10 of the present invention
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I ch 1nc

conpri ses retention_pl ate udes the aperture 25 defined
As 1llustrated he draw1ngs,. the main body 22 of

positioning ring 20 may be defined by a generally circular shape
d 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 aperture 25, and
still function for the intended purpose. In the preferred
embodiment, the main body 22 of the positioning ring 20 comprises
5 a retention plate 23, which includes the aperture 25 defined
there:.n, and a flange member 24 extending generally downwardly from
the retention plate 23 and defining a generally open bottom side
to main body 22. Ideally; the flange member 24 is disposed in
spaced apart, generally surrounding relation to the aperture 25
0 - defined in the retention plate 23. Also in the preferred
embodiment, the flange member 24 of main body 22 preferably
includes a lower edge 27 which is structured and disposed to engage
the portion of the eye about the cornea in a fluid impervious
manner. Similarly, and as illustrated in Figures 4 and 5, the
5 retention plate 23 preferably includes an interior rim 26 disposed
in surrounding relation about the aperture 25, which is structured
to engage the eye disposed therein, also in a fluid impervious



therein, and a flange nenber 24 extending generally downwardly fromthe
ret enti owoplsagsm723 and defining a generally open botton1s§gfn%9"ﬂ9§y body
22. ldeally, the flange nenber 24 is disposed in spaced apart, generally
surrounding relation to the aperture 23 30 defined in the retention
pl ate 23. Also in the preferred enbodi nent, the flange nenber. 24 of
mai n body 22 preferably includes a | ower edge 27 whiech is structured and

di sposed to _en ge.fltle ortion qof the eyg about the cornea in a fluid
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Com““%ﬁékééh}£ﬁbh, In a preferred embodiment, a tubular connection
) member 33 extends from the positioning_ring 20 in fluid flow
communication via an internal vacuum passage 35, with the vacuum
port 32. Connection member 33 is adapted to be interconnected with
a vacuum hose (not shown) which in turn may be connected to the
vacuum means such that when the vacuum means are activated, the
5 suction force is applied through the vacuum port 32. In the
preferred embodiment, the vacuum port 32 is disposed at an
undersurface 28 of positioning ring 20 either through retention
plate 23 or flange member 24. Thus, the vacuum port 32 is disposed
- to provide a suction force, once the vacuum means are activated,
0 to a point radially exterior of the aperture 25 and radially
interior of the flange member 24, so as to form a seal about the
cornea of the eye about to undergo surgery. It should be clear at
this point that the structure of positioning ring 20, when
accompanied by a suction force, acts to properly position and align
5 the cprnea'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. |



vacuum neans such that when the vacuum neans are activated, the suction
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prefergpl Yoi Heivie Egrgg@feife resilient material segment 45, is disposed
wi t hi n under surface 2 e p03| tioning ring 20 and at least partially
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material segment 45, is disposed within undersurface 28 of the
positioning ring 20 and at least partially between the suctioning
means 30 operably coupled to the positioning ring 20, and the
portion of the eye surrounding the cornea to be cut. More
specifically, the suction enhancement means 40 are structured to

be disposed between the vacuum port 32 of the positioning ring 20

and the eyeball to be cut during surgery. In the preferred
embodiment, the resilient material segment 45 is structured to be
disposed in fitted engagement within the positioning ring 20 about

a region which is radially interior of the flange member 24. The
suction enhancement means 40, are additionally structured and

. disposed to engage the positioning ring 20 so as to define a

) suction channel 42 between the positioning ring 20 and the suction
enhancement member, such as-segment 45, itself. Preferably, the
suction enhancement member 44 comprises a generally ring 1like
configuration, as illustrated in Figure 3-B, so as to extend
substantially or completely about the aperture 25 defined in the

> main body of the positioning ring 20. By extending at least
substantially about the aperture 25,- the suction channel 42 defined

by the suction enhancement member 44 also extends at 1least



specifically, the suction enhancenent neans 40 are structured to be

di sposedywhsds@ssy t he vacuum port 32 of the positioning ri he
eyeball to be cut during surgery. In the preferred enboglg'rlr‘é%?ﬁﬂgg

resilient material segnent 45 is struaBured to be disposed in fitted
engagenment wthin the positioning ring 20 about a region which is radially
interior of the flange nenber 24. The suction enhancenent neans 40, are
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upon to maintain a flow-through-integrity of the suction channel 42 upon
) actuation of the vacuum means and the resulting attachment of the
positioning ring 20 to the eyeball. Specifically, as the suction
force is applied to the assembly, the interoccular pressure within

the eye bulges so as to urge the eye upwardly and into the
positioning ring 20. The suction enhancement means 40 are

5 therefore, structured to resist collapse, and to thereby, maintain
the flow-through-integrity of suction channel 42. To achieve
this, the suction enhancement means 40, preferably in the form of
segment 45, is formed to have an outward taper from top edge 46 to

. bottom edge 48 of the segment 45, as is perhaps best illustrated

0 in Figures 3-A to 3-C. In the preferred embodiment, the outward
taper of the segment 45 is between generally about thirty (30) and
forty (40) degrees, and ideally, thirty-five (35) degrees between

the top and bottom edges, 46, 48. Thus, the segment 45 is sized

and structured to be angularly disposed in fitted engagement with

5 the positioning ring 20 and includes a height dimension which is
sufficient to extend between an undersurface 28 of the retention
plate 23 and the flange member 24 of the positioning ring 20. More



actuation of the vacuum neans and the resulting attachnent of the ]

posi tiogi i 20 to the eyeball. Specifically, as the_suct] orce is
appl i ed%‘g%{#gpgssenbl y, the interoccul ar pressure wthi ﬁ%’?{g@\? bul ges so
as to urge the eye upwardly and into jighe positioning ring 20. The
suction enhancenent nmeans 40 are therefore, structured to resist

col |l apse, and to thereby, maintain the flowthrough-integrity of suction

channel 42. To achieye this, the suction enhancenent neans 40,
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thereon which is sized and structured to receive the bottom edge
48 of the enhancement segment supportably therecn, as illustrated
in Figures 4 and 5. Specifically, the fidge 29, which may include
an inwardly defined protrusion, 'is preferably defined by an
interiorly disposed groove 29' that extends about the inner
periphery of flange member 24. The groove 29' is sized and
) structured to receive the bottom edge 48 of the segment 45 therein.
As such, a smooth and even contour is maintained at a portion of
the positioning ring 20 which may engage the eye, and the segment
45 is recessed within the positioning ring 20 to further minimize
. a risk of displacing the eye relative to the positioning ring 20.
) Also in the preferred embodiment, the suction ports 50 of the
segment 45 have an inner diameter which, while sized to permit
gentle gripping about the eyeball once a suction force has been
activated, is not so large as to sacrifice or weaken the structural
integrity of the suction enhancement member. Ideally, the suction
5 ports 50 will comprise a plurality of indentations or cut-out
portions 55 formed along the top edge 46 and bottom edge 48 of the
résilient material segment 45 so as to maintain an overall strength



positioning ring 20 includes an interiorly disposed ridge 29 fornmed thereon

whi ch igoYkAgd7and structured to receive the bottom edgepdfiusSsniods
enhancenent segment supportably thereon, as illustrated in Figures 4 and 5.

Specifically, the ridge 29, which may5 nclude an inwardly defi ned
-protrusion, is preferably defined by an interiorly disposed groove 29" that
extends about the inner periphery of flange nenber 24. The groove 29" is
si zed ﬁndaétructurgd o receive the bottom edge 48 of the segnent 45
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vacuum port 32. In addition, however, the suction enhancement

means 40 act as a-barrier to 1limit, if not prevent altogether, the

entry of mucus from the eye into the suction channel 42 and the

internal vacuum passages 32, 35 of the positioning ring. This

factor also helps to ensure that the suction force will not become

occluded eventually by the accumulation of mucus in the internal
vacuum passages of the positioning ring.

In the preferred embodiment, the suction enhancement means 40

are structured and disposed to removably engage the positioning

. ring 20 so as to facilitate cleaning of the positioning ring 20 for

) subsequent use on another patient. As an initial matter, the

suction enhancement means 40 of the present invention maintain the

positioning ring in a cleaner condition than is presently khown in

the art because mucus from the eye is substantially prevented from

entering into the suction channel 42 and internal vacuum passages

3 of the positioning ring. Oon the other hand, the suction

enhancement means 40 are likely to have contacted the eye's mucous

tissue during surgery. To avoid additional cleaning, in the



force is more evenly distributed, it is still sufficient to securely grasp
the eye, but insufficient to draw in conjunctiva. Thus, the segment 45 is
st ruct ur WQ BAB; sposed to prevent both partial and conp| RATAUIHANT3 | on of
the suction force applied via the vac ymport 32. In addi ti on, however,

t he suction enhancenent neans 40 act La,'s a barrier tolimt, if not prevent
altogether, the entry of mucus fromthe eye into the suction channel 42 and
the internal vacuum passages 32, 35 of the positioning ring. This factor
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t he p05|t|on|ngr|n , wth mnimal risk of causing,
posi ti &g ?;T‘n?jh?é embﬁdémﬁﬁite phene ey SeFRReh? 1§e§lllgpé’ﬁ?d in an

operative position within positioning ring 20, the gap 49 may
p] itself define a suction port 50 in that the segment 45 will
generally not completely encircle the eyeball, and may in fact,
only extend partially thereabout. Of course, while segment 45 is
sufficienﬁly flexible for temporary compression, it is also
sufficiently rigid so as to not itself be sucked out of position,

(S]]

and further, so as to have an elastic memory sufficient to return
the segment 45 towards its normal, at rest position, and thereby,
maintain segment 45 securely in place within the positioning ring
20. In this regard, it should be understood that segment 45 may
be formed to include a biasing force to be exerted by the segment
0 45 on the flange member 24 which is sufficient to retain the
segment 45 in fitted engagement within the flange member 24.
Alternatively, the segment 45 does not necessarily have to include
a biasing force as in one embodiment, interiorly disposed ridge 27
on flange member 24 may be sufficient to retain segment 45 in
5 fitted engagement with positioning ring 20.
Since many modifications, variations and changes in detail can
be made to the described preferred embodiment of the invention, it



mat eri al segnent 45 may be structured to include a gap 49 defined therein
whi ch peyobdssesgy di aneter of the generally circul ar shape geim®d b4t he
segnent 45 -to be tenporarily conpressed during introduction and’reanaI of
t he segnent 45 frompositioning ring 20. |In this enbodi nent, when the
segnent 45 is disposed in an operative position wthin positioning ring 20,
the gap 49 may itself define a suction port 50 in that the segnent 45 w ||
general ly not conpletely encircle the eyeball, and may in fact, only extend
parti &S ynteadedhshat &l gwmkters Wm theségresring desauipt iremnidy shbexi bl e
for teamend ¥ceoiPaRyShardvings HeSAnteirbreitent i #idiid 1923135 tiQeNh .

i tself_Rhe .sucked Q%P of€P05|t|o 5 nd further, so as to have an e?astlc
menor Y'SuFft @ é‘rﬁmt 1% l?f‘r?et’he'qg’éﬁfe €4 5%PBRa Pds tPes 1RYPRELON FhpEld

posi t iken dedrerntinerce by, tihwe appemdsedg wiati méS andc theliy legplaequivhbentshe
positionin j . 4R segan i derstood that segnent
45 may be %oi‘&rrqul% Eﬂnéglll}.l}ee%g %?gsr%ﬁg ﬁfeoe?g?%sg:%g)ég(ert'ed by the segnent 45
on the flange nenber 24 which is sufficient to retain the segnent 45 in
fitted engagenent within the flange nenber 24. Alternatively, the segnent
45 does not necessarily have to include a biasing force as in one

enbodi nent, interiorly disposed ridge 27 on flange nmenber 24 may be

sufficient to retain segnment 45 in 5 fitted engagenent wi th positioning
ring 20. Since many nodifications, variations and changes in detail can be
made to the described preferred enbodi nent of the invention, it WO

98/ 18517 _ PCT/ US97/ 19953 17 is
intended that all nmatters in the foregoing description and shown in the
acconpanyi ng drawi ngs be interpreted in the illustrative and not in a

limting sense. Thus, the scope of the invention should be determ ned by

t he appended clains and their |egal equivalents. Now that the invention has
been descri bed, WD 98/ 18517 :

PCT/ US97/ 19953 18 C ai s :



1. A positioning assenbly for retaining and positioning a cornea of a
patient'’ 2 ;31 cutting during a surgical operation, said assenbly
conpri si ?f a positioning ring having an aperture S|§E§ﬁ$%n¢$§elve and
expose the cornea therethrough, said pgsitioning ring including a vacuum
port connected to and in fluid conmmunication with a vacuum nmeans for
providing a suction force sufficient to tenporarily attach said positioning
ring to the eyeball about the cornea, b) a suction enhancenent nenber
including a segment structured angldiifaigosed to engage the positioning

ring, so as, to b |aII bet ween s id va uunl ort of
sai d p05|t|on|ng£r$6§9g§§9%ﬁ% éSS%ﬁPfQ oﬁer§t?lﬁﬁ??nan uP8§F§l°B} 9 Baid
segnentorned (if 1|y pat jeaddis eve §9ct¢uhtpnmtduwmh4xa sgrgticadt opettatdospgage

sai d’ p@@i&lé@%éﬁbiyr@bﬁﬁkfghﬁ . define a suction channel between said
positioning ring an sai d suction channel Dbeing

di sposed i ) fIu?dp°?}BﬁP%bW¥uﬁ%E%tP%ﬁlﬂ?tﬁnséPﬁrVQEﬁuﬁiﬁﬁﬁtt@fr§ﬁﬁéve
posi t i amd regkpasey thecbotrhas thEaretdntaladt 08adll pdﬂelt/imhm FEARS inkAasHgt | on

f t h | d
" sai veRaR Bl COHACRR ey 36 e BB ah e T ot e B
sai d SRRANDN LOFarRiPViPRY adt BMGPf foheey safificients todtesppoarily

at t achaepdcRf sd @ Positioming firng t® ﬁm@ il apdut thePUriedRi NI

a senbly as _yrecited_in._clai mllﬂ erein s % %s structured to
reanany éﬂgage th%uﬁgé??loﬁv AFERGT 3. “mem gosF?? RAHRY as@enBPYTEBE t ed
i n cl aseruchicedi and ad iisposed ohof engagestheppositionihg eymdal ot Asotgh

sai d abel §28Ho0BE auctlle%tp%ratreﬁmj %&%&‘Ptsafa vaﬁugpts%&@% 9 g%ﬁe”b' y

as reC|ted ih claiml wherein said Segnment 1s structure subs rally
sur r ouPRE P RECRIRY 129 AN HhHAYRIM P Be iyt swaing sargesiid  suction
channel exépndsssidskagheat! ¥ rfladingheateyebast . obe su%ﬁl&ﬂtpéﬁﬁngnd

oirar al TEVAT FEELEEREER, E5PLRbded SR ERCeaR  Fiohing ctihear BEghant=tinry

sucti on %ﬁﬁt%o%e¢hﬁpmﬂlthﬂtWQ§heﬁﬂidhnqﬁxﬁabnmmgpanngtanﬂesaudtsegméntce to

be applied gpereaiauiBuctioND &SN/ being disposed in fluid flow

PCT/U%%%&%%gggatlon with said vacuum port of said positioning ring such

that upon actuation of the wvacuum means, the suction force is
) applied through said vacuum port and to said suction channel; and

e) said segment being structured to maintain a flow-through
integrity of said suction channel upon actuation of the vacuunm
meané and temporary attachment of the pbsitioning ring to the
eyeball. '

5 2. A positioning assembly as recited in claim 1 wherein said
segment is structured to removably engage the positioning ring.

3. A positioning assembly recited in claim 1 wherein said
suction force is applied to the eyeball through said at least one
suction port in said segment.

0 4. A positioning assembly as recited in claim 1 wherein said
segment is structured to substantialiy surround the aperture of the
positioning ring such that said suction channel extends
substantially about the eyeball.

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

5 segment includes a plurality of said suction ports disposed
throughout said segment, said suction ports being structured and
disposed to permit the suction force to be applied therethrough,

| RHR A A




19 substantially about the eyeball, thereby enhancing the attachment of the

posi ti oyge/iskiyd to the eyebal | . 6. To be utilized to rpgigagdd7asudsproperly
expose and-align a cornea of an eye during eye surgery, an inproved eye

positioning assenbly conprising: (i) 1% positioning ring, said
positioning ring being substantially rigid and conprising: a retention
plate, said retention plate including an aperture defined therein and
structu ed t ei ve the_corne e therein,.said reteption at
Fur L nERPERBPEAPTAY AR DPHECERSY SV ERRUR s pEREHEPY SORPBGARP GNP orEERGARE L
sai d afiether positishingt ried to ehgaggebhéleye dlsposed therein, a flange .
e CXL 801 NcOBReI It AR I UNP A An Bl P 0Bee P AR a1 in

spaced apart, ener a (¥ surroundi ng rel atl d a er ure in s

r et endi BATPRAL F %nI%M%r Rkkﬂg(ﬁyﬁyﬁqfﬁﬁrahgé“néWBEPvﬁélﬁgesPPEéFEP§én90
engagasgggbg € compydedung:port disposed in fluid flow comunication with a
poi nt radi y interiar .of .said flange neg neans cpnnect ed

with said 3&3uuﬁ;nﬁq %ﬁﬁf%ﬂqqux{ﬁ%%'t055?§V|8§%§£§ﬁﬂﬁqﬂ1t?ﬂ?%gh §aPd

vacuusupstantigdily sugidoanBecngprdsingiient to secure said interior rimof
sai d retention Q'%@%éﬂ%Qo%mﬂiéﬁ@“”séi&ﬁkéﬁeﬁﬁﬁ6hfﬁf@ﬁ@ Hﬁﬁﬁgﬁlhghthe eye

such that the cornea of _the e is urged upwardly ‘and protru rough
sai d apert 8"e aRIL L |‘?19§%1‘P r Eherei aBFiatsé:’%Jrﬁjt‘}rsedr e‘E%u KegeiNerein; and
(i) a sucthencorhaac@Tetheneyberthes@iic, sucti on enhancenent nmenber '

conpri sing: a segygnt s %ngggrﬁgaﬁngkahgg ﬁﬂgiggggﬁba%”Egtéglgggnent

posi tioning rlng radi al
bei ng struetiagrd SEﬁéedlspdﬁéﬁrQQPQR#qrﬁ?14¥lQﬂMQMQﬂ¢ sghidnapertbceween said

suction and structured to engage the eye disposed therein,

a flange member extending generally downwardly from
said retention plate in spaced apart, generally
surrounding relation to said aperture in said retention
plate,

a lower edge of said flange member being structured
to engage the eye,

] ~a vacuum pért disposed in fluid flow communication
with a point radially interior of said flange member,
and

vacuum means connected with said vacuum port and
structured to provide a. suction through said wvacuum

5 port, said suction being sufficient to secure said
interior rim of said retention plate and said lower edge
of said flange member to the eye such that the cornea of
the eye is urged upwardly and protrudes through said
aperture defined in said retention plate and is retained

b therein; and
(ii) a suction enhancement member, said suction enhancement:

member comprising:

a segment structured for fitted engagement with
said positioning ring radially interior of said £flange

3 member,

said segment being structured and disposed to

define a suction channel between said suction

* c L M S *
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enhance er and said positioning ring, at |east one suction port
definedq?nsggﬁgpsegnent and extending into fluid f1 ow comfifHSEH P with
said suction channel, 5 say d suction channel also being

di sposed in fluid flow comunication wth said vacuum port of said
positioning ring such that said suction produced by said vacuum neans acts
on the eye through said at | east one suction port defined in said segnent,
and 10 enhancengaitdmeabrenanesaddsposdtivring oriwsj st a col | apse

t her eof towards [ I QNI N #H%¥1 A rsl OF, f sai d
segnent engagi ngat%hgeg%g,%%ersg%flﬁg}g tal nicfiég;fla i &vr\}.tsl?ragggsh%%%‘r?t?'fé:gri ty of
sai d sucti ofREh&¥t&andiny into flyid fhow seprunieptippsmitbnisaddassendl y
as recited suncthisnnchanhetei n said segnent is formed of a resilient :
erial. 8. An_LGRr .eye L ti-onin ssenbly. as reciited.in.claim6
aﬁirein sai d segﬁén %?%%ﬁ?écf@%%&eﬁoaﬁ&%b%ﬁﬁﬁ? Sgﬁge-aﬁﬁ &ﬁlpioning
ring so as €doWacrpimmundcetientivithl esaldg wicwand Wort pasd tisadidng ring.
9. An 1IDr gYedtaiaiRgskthg bilth AXRAMI ASyteibheHrddubld Y Lataer o n sai d

segnent is Structured to extend between said retention plat sai d
fl ange nmenb&RCHPMs BLANSo8CESo NS fye througk isaddondd lepstp®®et i oni ng
assenbl y assnetibedpomrtcheifimad in9sahear eegmentd segnment includes a top

edge and a botto g . | struct ured tq.engage said
flqgnge nmenber an%]a ggi %eggghgdggiﬁgin%.gg‘gﬁ:"g%?ﬁg%% ]feomes;{-‘gggémg‘ iaé’%Petent ion
pl ate so asthergefi tevardscsadd @esitdoniagnadmgs aipdns @t iiartesrilpancenent

menber and garg#apeSi bEONSAM idiimelt engagindl thé dyd OMGELRYS
posi'ti oni ng assgnblx as regited n claim 7 wherein said segnent includes a
general |y rPRFPREREN ght QY i SRESRER AN RIS YR EnTG2 L Bb SUGTLOR | y about

sai d aperturbadeeilned i'n said retention plate. 12. An inproved eye

pGsi ti oni ngpassegpl i i 3Gl zai er ei i d . seqoent
"nol udes a7g3 I S poBIt A et RE e R S,

sai d sBgWBRTeLS SelifeFBIPEPFE| yscEnpmedsed atresthiendnatenialnyg
i ntroducti os.andan elmyviedved e8&l hositioning assembly as recited in claim

6 wherein said segment is structured to removably engage said
positioning ring so as to facilitate effective cleaning of said

0 positioning ring. |

9. An improved eye positioning assembly as recited in claim
6 wherein said segment is structured to extend between said
retention plate and said flange member of said positidning ring.

10. An improved eye positioning assembly as recited in claim

.5 9 wherein said segment includes a top edge and a bottom edge, said
bottom edge being structured to engage'said'flahge member and said
top edge being structured to engage said retention plate so as to
define a suction channel between said suction enhancement member
and said positioning ring.

10 11. An improved eye positioning assembly as recited in claim
7 wherein said segment includes a generally ring like configuration
structured to extend substantially about said aperture defined in
said retention plate.

_ 12. An improved eye positioning assembly as recited in claim

35 11 wherein said segment includes a gap defined therein and
structured to permit a diameter of said segment to be temporarily
compressed, thereby facilitating introduction and removal of said
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segnent wotes/1851d out of said engagenent with said positiopcigrsdifvgss 13. An
i nproved eye positioning assenbly as recited in claim 12 wherein said gap
is further structured to define said @11 east one suction port. 5

14. An inproved eye positioning assenbly as recited in claim13 further
including a plurality of said suction ports disposed-along a |ength of said
segnent, thereb rovi di cti.gn substantjally abaut an.entire perineter
of the"'??g‘."-“fs.lxiﬁ § r°o$e3%g§81§o§???%ﬁ?ﬁ3£a‘%’s‘éﬁtﬁa;}lga?°rgé§ilt°5‘dnlgnr&7’ﬁrm 10
11 wherein 33i.d dagamprovedfeye pesitioning cssanmlpky rist recditadetier claémeof
to be henpREILihY saqEPEERSES. fh%h_%gysi:éﬁb'th&é&' g ﬁ@k&ﬂgugsaanaenﬁeasepva'

of said segnent, into and out of said engagenent with sard positioning ring.
16. An°PRpERFEdoBy @95dsi ti oni ng assenbly as recited in claim 15 11
f w ther inchudi ngnainproabit gyefpesd tionindg st By disspesdded @AJcRalinngt h

of said.s t. .t :ﬁ? . Droyi di i S gf anti.al ly about gn_entire
peri maftié;r %eer e{/%.; %J.'rpingi ﬁ.%pgezgggyg&posé dfosn‘ll%%loa s%?rﬁ?? g@:ngfF?ed
i n cl airndkong wiaer diengsdhi dofucsred psegBenicl uberepyur REPYEAdhgi nduatdenons
20  debbaedndiandya aboRtedac edtd ré PR ate4Je ot hedkedesegnent and
structured t% mai_nt ai n_an gverall st{en th of said segnent. 18 _An |nproved
eye positioring ASSANBFOVEE PERIRRTFHORIY ASFRIRI N A Teddftedn Phetlides
ard outlvawtetrepjer shidnsegnent ojs efigethar stimhdinireantedgperivier aofiiadbter
19, Applaved £Y§ oSt dh O Ng; se{gajﬂ cit ' | ai p,h cein
sai d o&?ﬁhrg taper is betmé%%} eneral 'y %B%%?éfhirfge%%8§ aﬁghgg%_ﬁgéﬁg)
degree§nt39du9&4QWnﬁQ@eHeﬁygagmﬂﬂi%ﬁﬂ%gsaggénﬁ!Wﬂ%ﬂr%@ﬂt@@ﬁrpﬁlaawd18
mherel@ﬁg@gémyﬂﬁmwy&hteaga p%sgea@@ahbyrqhgut thlrty-flve (35) 30
degrees. 21. 6An [ riov%d gye gomtlg{_jlonlg. assenbl S rECIEfgg:.f-‘lldn'Cl agm,G
“wherein a t fi%knés 18P SYPe SEGrBRT T ’[‘?\eae%isegéf& a9 ¥¢ thr §&28nt hs
(G 3 mil dvrthar-inetudigg. & pipralitymefersaid2sudtiompports dysposed
posi ti Quighgy agsseningtds beci Ladal Nsebaet35 tneBedber gi-Byvidiflyf | aRgeiBRMDEr
of saldu&P |thn|q rln% |nclud%§ ,
substantial % about an entire perimeter of the eye.
17. An improved eye positioning assembly as recited in claim
16 wherein said suction ports include a plurality of indentations
0 defined along a top edge and a bottom edge of said segment and
structured to maintain an overall strength of said segment.
18. An improved eye positiching assembly as recited in claim
1 wherein said segment includes and outward taper from said top
edge to said bottom edge thereof.
5 ~19. An improved eye positioning assembly as recited in claim
18 wherein said outward taper is between generally about thirty
(30) and forty (40) degrees.
20. An improved eye positioning assembly as recited in claim
18 wherein said outward taper is generally about thirty-five (35)
30 degrees. _ '
21. An improved eye positioning assembly as recited in claim
& wherein a thickness of said segment is between generally about
three-~-tenths (0.3 mm) and five-tenths (0.5 mm) millimeters.
22. -An improved eye positioning assembly as recited in claim
35 8 wherein said flange menmber of said positioning ring includes
means to secure said segment in said removable engagement with said
positioning ring.
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means to secure said segnent in said renovabl e engagenent with said, .

positior] Wala i WO 98/ 18517

PCT/ USQ%@S@%Q‘%Z 23. An inproved eye positioning assenblpfrg';sg;,%%%s%ed in
claim 22 wherein said nmeans to secure ai d segnent includes an interior

ri dge di sposed on said flange nenber of said positioning ring and
structured to engage said bottom edge of said segnert. 5 .24, An

i nproved eye positioning assenbly as recited in claim22 wherein said neans
to secure saBd sdgnémprevefuers pesikiening ansaRkd Yderi negitadsip c¥adhge

menber Hgf wﬁéhcfélBO%htlaOmeaasr tagsaadrét éﬂiauéégméﬁt [ 8REL UGS 3N m&é@mledge
of said segnent there| pos#rél oni ng, asse

reci te&'lFIHecfiérSPPfG nGS\%ﬁgr g?ﬁnggl E‘gs ePoF4 ﬁ?gb%%aﬁ/%g R an
| npr ovegreyturesi tioo kinyages sadkl ;oo&tomeedgedofnsahdl gegmehbrei n sai d vacuum

pyt is defiped 'A% i Q‘o(,spe%wgoﬂ@i@n% SAlLLas) fa' OQE@:QtEH”Qna@ﬁaiﬁ

sttuctured £6 ‘be rtla oW contruni cat i sald suction
channel22 wherein saxd means to secure said sedment 1nc1udes an interior

groove defined in said flange member of said pOSLtlonlng ring and
structured to receive said bottom edge of said segment therein.
25. An improved eye positioning assembly as recited in claim
0 6 wherein said suction member is disposable.
26. An improved eye positioning assembly as recited in claim -
6 wherein said vacuum port is defined in said retention plate of
said positioning ring and is structured to be in partial fluid flow
communication with said suction channel.
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