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STENT DEVICE AND METHOD FOR TREATING GLAUCOMA

10 Cross - Reference to Related Applications

This application claims the benefit of U.S. Provisional

Application No. 60/131,030, filed April 26, 1999.

15 Technical Field

The present invention is generally directed to a surgical
treatment for glaucoma, and relates more particularly to a device and
method for continuously maintaining the patency of Schiemm’s canal

20 with a trough-like, indwelling stent which can be surgically placed to
traverse at least a portion of the circumference of the canal and to

facilitate the drainage of aqueous humor therethrough.

Background of the Invention
25
Glaucoma is a significant public health problem, because
glaucoma 1s a major cause of blindness. The blindness that results from
glaucoma involves both central and peripheral vision and has a major
impact on an individual's ability to lead an independent life.

30
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15 the eye through two different routes. In the "uveoscleral” route, the
flurd The eye is a hollow structure that contains a clear fluid called
10 "aqueous humor.” Aqueous humor 1s formed in the posterior chamber of
the eye by the ciliary body at a rate of about 2.5 microliters per minute.
The fluid, which is made at a fairly constant rate, then passes around the
lens, through the pupillary opening in the iris and into the anterior
chamber of the eye. Once in the anterior chamber, the fluid drains out of
15 the eye through two different routes. In the "uveoscleral” route, the fluid
percolates between muscle fibers of the ciliary body. This route accounts
for approximately ten percent of the aqueous outflow in humans. The
primary pathway for aqueous outflow in humans is through the

"canalicular” route that involves the trabecular meshwork and Schlemm's

20 canal.

The trabecular meshwork and Schlemm's canal are located at
the junction between the iris and the sclera. This junction or corner is
called "the angle." The trabecular meshwork is a wedge-shaped structure

25  that runs around the circumference of the eye. It is composed of collagen
beams arranged in a three-dimensional sieve-like structure. The beams
are lined with a monolayer of cells called trabecular cells. The spaces
between the collagen beams are filled with an extracellular substance that

is produced by the trabecular cells. These cells also produce enzymes that
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t he trabecul ar nmeshwork coincides with the inner wall of Schlenmm s canal.
Schl enmi s tarlaimars adults, ¢ mkes Ernakisurdicvidttorhendivadaliby sepia into a
circunference of the cornea. In 5 human adults, Schlemm s Canal is believed
to be divi dedscH§s §EpEONORMYISadeadseREanls.aut ononous, dead-end canals. The
aqueous fluid travels through the spaces between the trabecul ar beans,
across the inner wall of Schlemmis canal into the canal, 10 through a

series of about 25 col {getdqgoaHINNE! BaddIdtihAfdinnie 9¥AceSHY&RBH sheanal and
into the episcleral venous system In a normal — situation, agueous

producti on i sraggalar beamguaooss tet ihheswaHldfi Sthi@ammid aanal pnestharcansglemai ns
fairly constant in the 15 to 21rm1—5;ran?e._ln i
10 through a series of about 25 collecting channels that drain from
Schlemm's canal and into the episcleral venous system. In a normal
situation, aqueous production is equal to aqueous outflow and intraocular
pressure tremains fairly constant in the 15 to 21 mmHg range. In
glaucoma, the resistance through the canalicular outflow system is

15 abnormally high.

In primary open angle glaucoma, which is the most common
form of glaucoma, the abnormal resistance is believed to be along the
outer aspect of trabecular meshwork and the inner wall of Schlemm's

20 canal. It is believed that an abnormal metabolism of the trabecular cells
leads to an excessive build up of extracellular materials or a build up of
abnormally “stiff” materials in this area. Histopathology of glaucoma
eyes also demonstrates a collapse of Schlemm’s canal. Primary open
angle glaucoma accounts for approximately eighty-five percent of all

25 glaucoma. Other forms of glaucoma (such as angle closure glaucoma and
secondary glaucomas) also involve decreased outflow through the
canalicular pathway but the increased resistance is from other causes such

as mechanical blockage, inflammatory debris, cellular blockage, etc.
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glaucoma is to reduce the intraocular pressure.

10

The clinical treatment of glaucoma ts approached in a
step-wise fashion. Medication often is the first treatment option.
Administered either topically or orally, these medications work to either

15 reduce aqueous production or they act to increase outflow. Currently
available medications have many serious side effects including:
congestive heart failure, respiratory distress, hypertension, depression,
renal stones, aplastic anemia, sexual dysfunction and death. Compliance
with medication is a major problem, with estimates that over half of

20  glaucoma patients do not follow their correct dosing schedules.

When medication fails to adequately reduce the pressure,
laser trabeculoplasty often is performed. In laser trabecuioplasty, thermal
energy from a laser is applied to a number of noncontiguous spots in the

25  trabecular meshwork. It is believed that the laser energy stimulates the
metabolism of the trabecular cells in some way, and changes the
extracellular material in the trabecular meshwork. In approximately
eighty percent of patients, aqueous outflow is enhanced and IOP

decreases. However, the effect often is not long lasting and fifty percent
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meshwork. I n approximately eighty percent of patients, aqueous outflowis
enhanced and MOy saoodaysgdsucddaever, the effect often is not long lasting
and fifty percent 16 October 2003 WD 00/ 64391 PCT/ US00/ 1) 215 5 of patients
devel op an el evated pressure within five years. The |aser surgery is not

usual ly repeatable. | nlfalg&irg}na%l@gulé?gaﬁ%ﬁg&bggweg% ﬁig?}e§é&%§%}gﬁg¥lef fective

treatment for primary ‘open I n patien ess ifty
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enough, thennthd sderamapdsangiersgios. ‘phisfrolersHowgithd agidausrilng tedegery, a
hole is made . in the sclera and angle region. This hole allows the aqueous
fluid to IPeatle eye through an alternate route.

The most commonly performed filtering procedure is a
trabeculectomy. In a trabeculectomy, a posterior incision is made in the
conjunctiva, the transparent tissue that covers the sclera. The conjunctiva

15 is rolled forward, exposing the sclera at the limbus. A partial thickness
scleral flap is made and dissected half-thickness into the cornea. The
anterior chamber is entered beneath the scleral flap and a section of deep
sclera and trabecular meshwork is excised. The scleral flap is loosely
sewn back into place. The conjunctival incision is tightly closed.

20 Post-operatively, the aqueous fluid passes through the hole, beneath the
scleral flap and collects in an elevated space beneath the (;Ac)njunctivaA The
fluid then is either absorbed through blood vessels in the conjunctiva or

traverses across the conjunctiva inio the tear film.

25 Trabeculectomy 1s associated with many problems.
Fibroblasts that are present in the episclera proliferate and migrate and
can scar down the scleral flap. Failure from scarring may occur,
particularly in children and young adults. Of eyes that have an initially

successful trabeculectomy, eighty percent will fail from scarring within
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antifibrotic agents such as mtonycin C (MMC) and 5-fluorouracil (5-FU) to

t he sel eral foHppses andevisionalegreases: gery. The use of these agents has
i ncreased the success rate of trabecul ectony but also has 5 increased the
preval ence of hypotony. Hypotony is a problemthat devel ops when aqueous

flows outjpof the eye tpgfagfectdl§ EXaEY GSpMhS/ay for agueous fluid to

escape to the surface of the eye. At the same time, it creates a pathway for
bacteria that normally live on the surface of the eye and eyelids to get into
the eye. If this happens, an internal eye infection can occur called
endophthalmitis. Endophthalmitis often leads to permanent and profound
15 visual loss. Endophthalmitis can occur anytime after trabeculectomy.
The risk increases with the thin blebs that develop after MMC and 5-FU.
Another factor that contributes to infection is the placement of a bleb.
Eyes that have trabeculectomy performed inferiorly have about five times
the risk of eye infection than eyes that have a superior bleb. Therefore,
20 initial trabeculectomy is performed superiorly under the eyelid, in either

the nasal or temporal quadrant.

In addition to scarring, hypotony and infection, there are

other complications of trabeculectomy. The bleb can tear and lead to

25  profound hypotony. The bleb can be irritating and can disrupt the normal
tear film, leading to blurred vision. Patients with blebs generally cannot
wear contact lenses. All of the complications from trabeculectomy stem
from the fact that fluid is being diverted from inside the eye to the

external surface of the eye.
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10 this hole. The external portion of the tube is covered with either donor
sclera or pericardium. The conjunctiva is replaced and the incision is
closed tightly. Many problems exist with the current technology of
aqueous shunt devices including scarring, failure, hypotony, and
infection.

15

Some prior art references for glaucoma management have
been directed at Schiemm’s canal, but these have not involved the
placement of long-term, indwelling stents. For example, U.S. Patent No.
5,360,399 teaches the placement of a portion of a plastic or steel tube in

20  Schlemm’s canal with injection of a viscous material through the tube to
hydraulically dissect the trabecular meshwork. The tube is removed from
the canal following injection. Furthermore, relative to that portion within
Schlemm’s canal, the ‘399 device has a larger diameter injection cuff
element, which serves as an adapter for injection and irrigation.

25 Therefore, this device is not adapted for permanent placement within

Schlemm’s canal.

A need exists, then, for a more physiologic system to

enhance the drainage of aqueous fluid through Schlemm'’s canal.
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scarring Sutatdriyofang/Iaveeg@oen is popul ated with a single line of
nonproliferating trabular

The present invention is directed to a novel stent and an associated surgical
method for the surgical correction of glaucoma in which the stent is placed nto
Schlemum's canal to expand the canal's dimensions and maintain its patency. The
present invention therefore facilitates the normal physiologic pathway for
drainage of aqueous humor into and through Schlemm’s canal. The present
invention is further directed to providing a permanent, indwelling stent within
Schlemm's canal for glaucoma management.

An aspect of the present invention provides a stent device for use in the
eve to relieve excess intraocular pressure by facilitating drainage through and
within Schliemm's canal, comprising a thin body of biocompatible material of a
length and shape adapted to be wholly retained within a portion of Schlemm's
canal, wherein said body is curved to define a trough-like, partially open channel
along at least some of the length of said body open toward the collecting channels
of the eye, said body has an outer diameter of about 0.1 mm to 0.5 mm, and said
body has a length of about I mm to 40 mm.

Brief Description of the Prawings

FIG. 1 is an illustration showing a side view of one embodiment of the
present invention, in which the inventive stent is comprised of tubular elements
traversing the circumference of Schlemm's canal.



cells. Enhanci ng aqueous flow directly into Schlenmis canal would mnim ze
hypotony since the canal is part of the nonnal outflow sy&t@sekaid003
biologically engineered to handle the normal vol unme of aqueous hunor.
Enhanci ng aqueous flow directly into Schlemis canal would elimnate
conplicati ong gy&gmas endophthal mtis and | eaks. Summary Qf. the lnvention
The present FAVERTI'on is directed to a Qovel stent and an assoclated
surgical nethod for the surgical correction of glaucoma in which the stent
is placed into Schlemis canal to expand the canal's dinmensions, and
maintain its patency. THe. 2ps esdHustratianshoningrather enpadimentafdbet ne

nor mal physi ol ogi ¢ .pat hway for,.drainhage of agueous. hunor jn and,t hrough
Schl enm s carF%er.e“l‘HB"ﬁ?té% ni® Wihhg%ﬁ-ﬁ 5 EWF ??'ﬁe‘? Cc(l)lnrl%%%eeddof gunﬁlrn(;da\l/i ding a
permanent, i ndwg| | ibdthrSi&Rtnd thin  Schl emm's canal for gl aucoma
managenent. An aspect of the present invention provides a stent device for
use in the eye to relieve excess intraocular pressure by facilitating

drai nage through and w thin Schl enmis canal, conprising a thin body of

bi oconpat il e nateri al F¥8. 3 is ppalusiraiinn shapeeanathaembogmemafither et ai ned
within a portion of. Schiemm s,.canal . wherein said b i ved .t o define
a trough-1Ii kef,’ref)%ﬁ[tlpé?lflff”bb%W@ﬁ%ﬁﬁ%ﬁmeﬁ%’ﬁg&%’?t ‘se%gﬁglﬁ%eﬁd;c)g#fet ffantft'engt h of
sai d body op ; [MeYess BR&A fn tHefr ddigict¥Siopal d body has an
out er di amet gtﬁa% \ég%gﬁmgu%gﬁ%e@g l%g%ﬂlrpnf;] Band sai d bogg?; has a | ength of
about I mmto 40 nu-n. Brief-Description of the Drawings FIG 1 is an
illustration show ng a side view of one enbodi nent of the_ present

i nvention, in which thElGnddnenvlustaten skowvsigpthesatomig defatlsofdhenent s
traversi ng)tkhe circunference of Schlernrn's canal. 16 Cctober 2003 WO

00/ 64391 umarn €ye.

FIG. 5 is an illustration showing the anatomic relationships
(not to scale) of the surgical placement of an exemplary embodiment of
the present invention.

15

Detailed Description of Present Invention

The present invention provides an aqueous humor stent
20  device to be placed within a portion of Schlemm’s canal of the eye as an
indwelling implant to expand and maintain the patencyéof the canal, in
which the stent device comprises a body portion shaped to be wholly
received within Schlemm's canal to facilitate the natural drainage of
aqueous humor to the collecting channels of the eye.
25
The present invention also provides embodiments of an
inventive stent comprising a thin body of biocompatible material of a
length and shape adapted to be wholly received within Schlemm's canal

and to extend within a portion of the circumference of Schlemm’s canal,



PCT/U500/1 1215 FIG 2 is an illustration show ng another enbodi nent of the
present invention, in which the inventive stent is conpril§ddctoferl2GAB nal
mesh tubul ar elenments. 5 10 human eye. FIG 4 is an illustration show ng
the anatomc details of the FIG 5 is an illustration showi ng the anatomc
rel ationships (not to scale) of the surgical placenent of an exenplary
enbodi ment oWO %/BE%%resent invention. 15 Detail ed Descri ptiail¥8¢1pPesent
| nvention The present invention providd§ an aqueous hunor stent 20 device
to be placed within a portion of Schlemis canal of the eye as an
i ndwel |'i ng i mpldaldvihg exipand] andeimiofailitadth ehdpheagy difadureusanalor i n
whi ch the stent device conprises a body portion shaped to be wholly
recei ved wit Hnto Saidl ehiaughc aahlemm’s ef‘(?inlas)ttézt tha kellsstingarhanndlhaddeof
aqueous hunor. to the collecting cha | s of the eye. The present
i nvention al SBVPHEN 88’%“%}}%6‘&? %@?ﬂysggfergﬂt “PH %W¥\983 Péﬁts“élg(n‘gfr"ll $ng a
thin body of m@ﬁ Wo] ja e t to be
whol |y recei \}%ggvm t ?]ﬁldtséﬁhrer%n%ﬂﬁgiscgnng{haﬂgﬁgﬁ’f gédglxe?)ggdﬁl\?\nﬁt% I’?'Ii %gg'p!btgﬁ!tti on of
the circunf erSmtemats Sotil esurhsascanptovifing a Rirhen,afough, usickadr @ipilsdiowi ng
anot her enbodi nent of the present invention in which the inventive stent
i s conpri sed agtiop] dieserre exhatimaerts gdrthe anyenttam thabodndighe stealtlognopen i n
their configurati%n. 16 CIilober r2tOO3 WO 00/ 64391 PCT/ US00/ 11215 .

move befween a first msertion posinon and a second expanded stenting

position when in a desired location of the canal.

10 The present invention also provides methods of use of the
stent devices. One embodiment of the present invention is directed to a
surgical method to implant the inveniive stent into a portion of the
circumference of Schlemm’s canal. The device extending into
Schlemm’s canal may be fashioned from a flexible, porous or non-

15 porous, biologically inert material to approximately equal a portion of the
radius, curvature, and diameter of Schlemm’s canal. All or parts of the
device may be tubular or non-tubular, and fenestrated or non-fenestrated.
The device may farther be sized to allow placement through all or some
of the circumference of Schlemm’s canal.

20

Traditional glaucoma teaching states that Schlemm's canal in
an adult is divided by septa into separate canals, rendering the complete
passage of a suture impossible. Preliminary studies on adult human eye
bank eyes have shown that Schlemm’s canal is, indeed, patent. A suture

25 can be passed through the entire circumference of the canal. It has not
been heretofore determined that Schlemm’s canal is patent throughout its
circumference in normal individuals, as opposed to being divided by

septa into multiple dead end canals. The present invention utilizes this



10 and havi ng a channel

therein to facilitate the passage of aqueous hunor

into and through Schlemm s canal to the collecting channdf£ctolies 208kvent i on
many different configurations for a stent device, provided
that each assists in channeling aqueous hunor throughout 5 Schlemm s canal,
such as by providing a |unen, trough, wick or capillary action. In
enbodi ment s WP KRS nvention, the body of the stent can V& BEREen a
first insertion position and a second eMpanded stenting position when in a
desired location of the canal. 10 The present invention also provides

net hods of usig®iletipe to st@né adavingesainQrresoybodihie Bchifminecarae sath
directed to a surgical nethod to inplant the inventive stent
into a porti dhe piesehesteni deiedser ence of Schl emmis canal . The device
extending into Schlemms canal nay be fashioned froma flexible, p
non 15 porous, biologically inert material to approxi mately equal a

of the radius, curvatgyg, .Apdadh&(ese heoprééegi SERionA i IustiatePin
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through all
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20

25

eye. The cross-sectional diameter of the body portion 10 is sized to be
fully received within Schlemm’s canal. The body portion 10 may be
either an enclosed tubular or multisided structure, or it may be a flat,
angular, or curved open structure, or some combination of the above
when cross-sectioned at different sites along the entirety of its length. The
fenestrations 15 may be placed along any portion of the device 100 to

facilitate the passage of fluid therethrough.

Other examples of embodiments of the present invention are
shown in FIGS. 2-3. FIG. 2 shows an embodiment of the inventive stent
in which the device 100 comprises a luminal tubular mesh in 1ts
configuration, again with a pre-formed curvature with a radius r to
approximate the 6 mm radius of Schlemm’s canal and a cross-sectional
diameter of the body portion 10 sized to be fully received within

Schiemm’s canal.

FIG. 3 shows an embodiment of the inventive stent in which
the body portion 10 is open and curved throughout its length in a trough-

like channel, again with a pre-formed curvature with a radius r to

iple



16 Cctober 2003 WD 00/64391 PCT/US00/ 11215 11 know edge to create and

mai ntain patency within Schlemm s canal with the presenti6$iatoter@el3 ces.
One enbodi ment of the present invention is illustrated in 5 FIG 1, in

whi ch the scent device 100 is shown in a side view The stent device 100 is
conprised of a tubular body portion 10 defining a lunen 5 which may have
solid tubul &YOHA¥HE or may contain a plurality of fenest P&TVEHSIZS

comuni cating between the lumen 5 and the,exterior. The body portion has a
pre-formed curvature with a radius r which 10 approximates the 6 mmradi us
of Schl enm s aggadimate die @duii rddimeof Selimmhe candlsadse erograictidhalmet er  of
the body portion 10 is sized to be fully received wthin Schlemis canal.
The body por dianed elajhddodyi paeiomddeyigedsied beubullar reseivad twishided
structure, og L{e may be ¢ flat, angular, or curved open structure, or sone
conbi nati on BfMHENELRE 15 when cross-sectioned at different sites along
the entirety of its length. The fenestrations 15 may be pl aced al ong any
portion of the device 100 to facilitate the passage of fluid therethrough.
Q her exappl es of enbods nkatisvaitivehdepicesiend lomy-erim amplast, i20ashewn in
FIGS. 2-3. FIG 2 shows an enbodi nent_of the inventive stent in which the
devi ce 100 c&bprdasaskfram amatarnak thigtival beegnoswpus © thedissheuand floids again

U 8 B SIS SHRVAHTS WA, ROtk IBRL B TR B9, G e
Zlnf)ggi Ence)n? eo?H%dﬁge‘?’ﬁ%%{@éWsrtdgh%wiﬁévsmﬁﬁglh&%goggg?hgséér:({ ?%rr% %3@?03& and
curved t hr ougig wnuré.s Memobbr, iinisequatiygiteferable that the eye tissues and the
10 agueous remain non-detrimentally affected by the presence of the
implanted device. A number of materials are available to meet the
engineering and medical specifications for the stents. In the exemplary
embodiments of the present invention, the stent device 100 is constructed
of a biologically inert, flexible material such as silicone or similar
15 polymers. Alternate materials might include, but are not limited to, thin-
walled polytetrafluoroethylene, polypropylene or other polymers. Other
metals and alloys known in the art of stenting can also be used, such as
stainless steel, titanium or nitinol. The stent can also be fabricated with
therapeutic agents that migrate from the device over time.
20
In the embodiments shown in FIGS. 1-5, tl_l-e body portion
10 may have a pre-formed curve to approximate the 6.0 mm radius of
Schlemm’s canal in a human eye. The body portion 10 may be of
sufficient length to extend through any length of the entire circumference
25 of Schlemm’s canal, with a total length for the body portion 10 of about
1.0 mm to 40 mm, or about 2 mm to 20 mm, or about 5 mm to permit
circumferential placement through Schlemm’s canal. The diameter or
width of the body portion 10 can be sized to yield an internal diameter of

between 0.1 mm and 0.5 mm, preferably about 0.2 mm and an external



| i ke channel, again with a pre-fornmed curvature with a radius r t o 16
Cct ober 2003 WD 00/ 64391 PCT/ US00/ 11215 12 approxi nat e tihédotran2068li us of
Schl enmi s canal and a cross-sectional dianeter of the body portion 10
sized to be fully received within Schlemis canal. 5 As the inventive

device is a ng-terminplant, it can be fabricated froma fRLEHERI that
w il be inno‘%ﬁgﬂ'ss&ﬁo the tissues and fluids wth which it Is in»lclont act .

It is preferable that the device not be jpbsorbed, corroded, or otherw se

structurally conmprom sed during its in situ tenure,  Mreover, it is
equal |y pr ef eliamper chdetwern @ylemm 38¢ds5 g1a. phabay Gduesudor atabyar

et e 8 SEAC Y AP eREEIF e Dl B AL SPHAE

number of mat®rf engi neeri'ng and ne

speci ficati Orfﬁumh%&ﬂ? cahﬁgalsmdnn THREL SNEPHHATY 10 SROEbRERIH § phiralile Ppresent

I nvention, the scent devicé 100 1s constructed of a biologically’inert,
f1 exi bl e mat effifahesutionasosilldvedhaedorgrsssyidreamgtd tpoprgwensecdisienrat e
materials mght include, but are not |im to, thin- wal

b

m t ed , ] al | ed
pol yt et r afl udhoadiagerinsalipel Sphlspynencans), prtenlapy g the dirceppref thet al s and
al l oys known iﬂFthe rt OI stenting can al so be used, such as stainless
steel, titaniGhFIM&TIAWSS: The stent can al so be fabricated with
t herapeutic agents that mgrate fromthe device over tinme. 20 In the
enbodi ments shown in FIGS. 1-5, the body portion 10 may have a pre-forned
curve to approxi mate ths Sufkioah asadbosy oflevaohiemmd premnalinventeothusran eye-

The body portion 10 ma&‘ be of sufficient Iength to extend through any
length of t hellestrated inifl6uk GenmallysFie. deshavmihe rufpder chamBen 3ot al

length f OIE) t %%h?eonq%’g OJa%L&P%OI,QhQ firi@%ﬂtcornea 45, trabecular meshwork 50,

collecting channels 55, episcleral veins 60, pupil 65, and lens 70. FIG. 5
illustrates the surgical placement of the exemplary embodiment of the
present invention, with the relevant anatomic relationships. It should be
noted that the inventive device is designed so that placement of multiple
15 stents within Schlemm’s canal 30 can result in a near-circumferential
traverse of Schlemm’s canal 30. The surgical incision into Schiemm’s

canal 30 is closed, with no direct external commumcation with the stent

device 100 intended.

20 The surgical procedure necessary to insert the device may
include all or some of the following steps: A conjun&:—tival incision is
made. A partial thickness scleral flap is then created and dissected
half-thickness into clear cornea. The posterior aspect of Schlemm’s canal
is identified and the canal is entered posteriorly. The anterior chamber

25 may be deepened with injection of a viscoelastic or miotic agent. A
balloon catheter, such as described in U.S. Serial No. __ | filed April
26, 2000, may be introduced into Schlemm's canal, and inflated to dilate
portions of Schlemm's canal, followed by the selective deflation of the

balloon and placement of one or more stent devices into Schlemm's canal.



1.0 mto 40 nm or about 2 mmto 20 mm or about 5 mmto permt
circunferential placenent through Schlemm s canal. The dit&riRdteergPo3wi dth
of the body portion 10 can be sized to yield an internal dianeter of
between 0.1 mmand 0.5 mm preferably about 0.2 mmand an external 1 6

Cct ober 200 X\@/gg ,64391 PCT/USUUn 1215 13 diameter of belweedoPnd Mn and
0.5 mMmm or a 3ve%’'3 mm for a tubular or curved stent, or a conparable
maxi mal width for a stent with a rmlti‘éngul ar configuration. The body
portion 10 may contain a plurality of fenestratiqns to allow f]uid egress,

arranged to phlssisatelpcthieusieBh dey10ss RaY 4y WéewtucRd) disely aam atpencanal |

particularly | he,di.rectjon.of th [ rgi cal
anat ony rel efﬁﬂlcﬁ?rodqvﬁ%e'ﬁh%rg }"cerer %\Pz%aﬁ@lnbfgttehf%%g?rﬂg%@ P%IBE@IC%H ag_

General Iy, Fl§ecfed Mou8idniRealan theofir&aitiehc3of Jch1SpiMherdinal.cangy 30, the
iris 40, cornea 45, trabecul ar “'nmeshwork 50, collecting channels 55,

epi scl eral veaesigudlstepupidtertd, isananineds aifd thd-skBerd flap landtammyesctivad

surgi cal placenent of the exenplary enbodi nrent of the present invention,
with the el avetnd asalesaddn AgtonvesHeplgBannar- shoul d be noted that the
inventive device is designed so that placenent of nultiple 15 stents within
Schl emmis canal 30 can result in a near-circunferential traverse of

Schl emm s canal 30. Theykiié GeCdovetdse}iBid Rt ddmiheitese xca@platy, 30e | S
closed, with no direct external conmmunication with the stent evi ce 100

i ntended. 20 ifbentiur gontednplitece shide vasenssishapes and senfighhmias\wdfdbe may
include all or sone of_ the followi ng steps: A conjunctival_ incision is
made. A par t istntitaiRIRMESsITwid) epramumigaliqrsbetsencihs Anderian ghambeerdd

10 Schlemm’s canal and to the collecting channels. The above-described
embodiments are therefore not intended to be limiting to the scope of the

claims and equivalents thereof.



hal f-thi ckness into clear cornea. The posterior aspect of Schlemi s canal
is identified and the canal is entered posteriorly. The d&ift@etpegr 298anber 25
may be deepened with injection of a viscoelastic or motic agent. A

bal | oon catheter, such as described in U S. Serial No., filed April 26,
2000, may be introduced into Schlemi s canal, and inflated to dilate
portions of Schlemms canal, followed by the selective deflation-of the
bal | oon and pl acenent of one or nore stent devices into Schlemm s canal. 16
Oct ober 2003 WD 00/ 64391 FC1'/US00/ 11215 14 Alternately, the stent devices
may be introduced directly on a balloon liatheter device. Therefore, a
plurality of stent segnents nmay be placed at selected |ocations along the
circunference of Schlemm s canal. Any residual stent material is trinmed,
and the SCI@Lgﬁpiéap and conjunctival 5 wound are closed in a conventiona
manner . Wi above-descri bed enbodi nents are exenplary, the invention
contenplates a wide variety of shapes and configurations of the stent to
provi de fluid conmunication between the anterior chanber and 10 Schl em s
canal and tlo A bentdéviee fomgpeahdhmeysto ithevaleavessdetaodciedpresstediynent s ar e

therefore not intended to be limting to the scope of the clains and
equi val ent da¢ihigatEws .raana@ec&ﬁ%@ranﬂoagm@@wmss ¢anal, GQIBRTISINEA ben lea)aﬁiy use

e e AP PR RTEH ) PRRRSEBIRlg oG R i nae
bi oconpat i ki gniwai fokidh FSRIdRAY dnaNdvRdteRe adapted to be whol Iy retained
a) said body is curved to define a trough-like, partially open channel along at
least some of the length of said body open toward the collecting channels
of the eye,
b) said body has an outer diameter of about 0.1 mm to 0.5 mm, and

c) said body has a length of about 1 mm to 40 mm.

2. The stent device of Claim 1, wherein said body provides for drainage in both

directions along Schlemm's canal.

3. The stent device of Claim 1, wherein the body of the stent is at least partially

luminal.

4, The stent device of Claim 1, wherein said body has a curve having a radius
which approximates the radius of Schlemm's canal of a human eye, wherein the

radius 1s between about 3 mm and 10 mmn.

5. The stent device of Claims 1-4, wherein said body has a curve having a radius

of about 6 mm.

6. The stent device of Claims 1-4, wherein said body has an outer diameter of

about 0.3 mm.



within a portion of Schlemm s canal, wherein a) said body is curved to
define a trough-like, partially open channel along at | d&sPctelfezO88 the

| engt h of said body open toward the collecting channels of the eye, b)
said body has an outer dianeter of about 0.1 nmto 0.5 mm and c¢) said
body has a length of about 1 nmto 40 nm 2. The stent device of daiml,
wherein said body provides for drainage in both directions along Schlemmi s
canal . 3. The stent device of Caiml, wherein the body of the stent is at
| east partially lumnal. 4. The stent device of Claim1l, wherein said body
has a curve having a radius which apprdo¥i mates the radi us of Schlenmms
canal of a human eye, wherein the radius is between about 3 nmand 10
iron. 5. The stent device of C ai ns 1 4, wherein said body has a curve

havi ng a radgdi t ent. wherein
sai d body ﬁgsﬁ%ns%rﬁt%??c OfGC er of A %r%{ %g% %%ég ’%‘gerﬁaﬁ’é&296 7. The
stent deviggppf Cains 1- 4, wherein said body has a | ength of about 20 mm
8. The stent device of Clains 1-4, wherein said body has a plurality of
fenestrations therein that allow the passage of fluid into Schlemmi s canal.

8. The stent device of Claims 1-4, wherein said body has a plurality of

fenestrations therein that allow the passage of fluid into Schlemm's canal.



