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About two percent of people in the United States have glaucoma. Glaucoma is a
group of eye diseases that causes pathological changes in the optic disk and
corresponding visual field loss resulting in blindness if untreated. Intraocular pressure
elevation is the major etiologic factor in all glaucomas.

In glaucomas associated with an elevation in eye pressure the source of resistance
to outflow is in the trabecular meshwork. The tissue of the trabeéular meshwork allows
the “aqueous” to enter Schlemm’s canal, which then empties into aqueous collector
channels in the posterior wall of Schlemm’s canal and then into aqueous veins. The
aqueous or aqueous humor is a transparent liquid that fills the region between the cornea
at the front of the eye and the lens. The aqueous humor is constantly secreted by the
ciliary body around the lens, so there is a continuous flow of the aqueous humor from the
ciliary body to the eye’s front chamber. The eye’s pressure is determined by a balance -
between the production of aqueous and its exit through the trabecular meshwork (major
route) or via uveal scleral outflow (minor route). The trabecular meshwork is located
between the outer rim of the iris and the internal periphery of the cornea. The portion of
the trabecular meshwork adjacent to Schlemm’s canal causes most of the resistance to
aqueous outflow (juxtacanilicular meshwork). |

Glaucoma is grossly classified into two categories: closed-angle glaucoma and

open-angle glaucoma. The closed-angle glaucoma is caused by closure of the anterior
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trabeculectomy and aqueous shunting implants after failure of trabeculectomy or if
trabeculectomy is unlikely to succeed. Trabeculectomy is a major surgery which is most
widely used and is augmented with topically applied anticanéer drugs such as 5-
flurouracil or mitomycin-c to decrease scarring and increase surgical success.

Approximately 100,000 trabeculectomies are performed on Medicare age patients
per year in the United States. This number would increase if the morbidity associated
with trabeculectomy could be decreased. The current morbidity associated with
trabeculectomy consists of failure (10-15%), infection (a life long risk about 2-5%),
choroidal hemorrhage (1%, a severe internal hemorrhage from pressure too low resulting
in visual loss), cataract formation, and hypotony maculopathy (potentially reversible
visual loss from pressure too low).

If it were possible to bypass the local resistance to outflow of aqueous at the point
of the resistance and use existing outflow mechanisms, surgical morbidity would greatly
decrease. The reason for this is that the episcleral aqueous veins have a backpressure that
would prevent the eye pressure from going too low. This would virtually eliminate the

risk of hypotony maculopathy and choroidal hemorrhage. Furthermore, visual recovery
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pressure builds back up and the surgery fails.

Trabeculopuncture: Q-switched Neodymiun (Nd):YAG lasers élso have been
investigated as an optically invasive technique for creating full-thickness holes in
trabecular meshwork. However, the relatively small héle created by this
trabeculopuncture technique exhibits a filling in effect and fails.

Goniophotoablation/Laser Trabecular Ablation: Goniophotoablation is disclosed
by Berlin in U.S. Pat. No. 4,846,172, and describes the use of an excimer laser to treat
glaucoma by ablating the trabecular meshwork. This was not demonstrated by clinical
trial to succeed. Hill et al. used an Erbium:YAG laser to create full thickness holes
through trabecular meshwork (Hill et al., Lasers in Surgery and Medicine 11:341-346,
1991). This technique was investigated in a primate model and a limited human clinical
trial at the University of California, Irvine. Although morbidity was zero in both trials,
success rates did not warrant further human trials. Failure again was from filling in of
created defects in trabecular meshwork by repair mechanisms. Neither of these is a valid
surgical technique for the treatment of glaucoma.

Goniocurretage: This is an ab-interno (from the inside) mechanical disruptive

technique. This uses an instrument similar to a cyclodialysis spatula with a microcurrette
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implantable drainage devices have been used to ensure that the desired filtration and
outflow of aqueous humor through the surgical opening will continue. The risk of
placing a glaucoma drainage implant also includes hemorrhage, infection and
postoperativé double vision that is a complication unique to drainage implants.

Examples of implantable shunts or devices for maintaining an opening for the
release of aqueous humor from the anterior chamber of the eye to the sclera or space
underneath conjunctiva have been disclosed in U.S. Pat. Nos. 6,007,511 (Prywes),
6,007,510 (Nigam), 5,893,837 (Eagles et al.), 5,882,327 (Jacob), 5,879,319 (Pynson et
al.), 5,807,302 (Wandel), 5,752,928 (de Roulhac et al.), 5,743,868 (Brown et al.),
5,704,907 (Nordquist et al.), 5,626,559 (Solomon), 5,626,558 (Suson), 5,601,094 (Reiss),
RE. 35,390 (Smith), 5,558,630 (Fisher), 5,558,629 (Baerveldt et al.), 5,520,631
(Nordquist et al.), 5,476,445 (Baerveldt et al.), 5,454,796 (Krupin), 5,433,701
(Rubinstein), 5,397,300 (Baerveldt et al), 5,372,577 (Ungerleider), 5,370,607
(Memmen), 5,338,291 (Speckman et al.), 5,300,020 (L’Esperance, Jr.), 5,178,604
(Baerveldt et al.), 5,171,213 (Price, Jr.), 5,041,081 (Odrich), 4,968,296 (Ritch et al.),
4,936,825 (Ungerleider), 4,886,488 (White), 4,750,901 (Molteno), 4,634,418 (Binder),
4,604,087 (Joseph), 4,554,918 (White), 4,521,210 (Wong), 4,428,746 (Mendez),
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Therefore, there is a great chmcal need for the treatment of glaucoma by a method
that would be faster, safer and less expensive than currently available modalities.
Trabecular bypass surgery is an innovative surgery which uses a micro stent, shunt, or
other implant to bypass diseased trabecular meshwork alone at the level of trabecular
meshwork and use or restore existing outflow pathways. The object of the present
invention is to provide a means and methods for treating elevated intraocular pressure in

a manner which is simple, effective, disease site specific and can be performed on an

outpatient basis.
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hole as a seton, which may include, for example, a solid rod or hollow tube. In one
exgmplary embodiment, the seton implant may be positioned across the diseased
trabecular meshwork alone and it does not extend into the eye wall or sclera. In another
embodiment, the inlet end of the implant is exposed to the anterior chamber of the eye
while the outlet end is positioned at the exterior surface of the trabecular meshwork. In
another exemplary embodiment, the outlet end is positioned at and over the exterior
surface of the trabecular meshwork and into the fluid collection channels of the existing
outflow pathways. In still another embodiment, the outlet end is positioned in the
Schlemm’s canal. In an alternative embodiment, the outlet end enters into fluid
collection channels up to the level of the aqueous veins with the seton inserted in a
retrograde or antegrade fashion. .
According to the invention, the seton implant is made of biocompatible material,
which is either hollow to allow the flow of aqueous humor or solid biocompatible
material that imbibes aqueous. The material for the seton may be selected from the group
consisting of porous material, semi-rigid material, soft material, hydrophilic material,

hydrophobic material, hydrogel, elastic material, and the like.
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invention, thabaaitRlly isifhplathadBY eiQingi thérblpiey. AtfulfBet advantage of the invention is
the utilization of simple microsurgery that may be performed on an outpatient basis with
rapid visual recovery and greatly decreased morbidity. Finally, a distinctly different
approach is used than is found in existing implants. Physiologicél outflow mechanisms
are used or re-established by the implant of the present invention, in contradistinction

with previously disclosed methodologies.



be made of relatively soft material and is sonewhat curved at its distal
section to fit into the existing physi ol ogi cal outflow pathways, such as
Schl enmi s canal. The distal section inside the outflow pathways may have
an oval siwpel/tsesstabilize the seton in place without urTRUSSUDSeES NQ.
Stabilization or retention of the seton may be further strengthened by a
taper end and/or by BRIEEDESCRIETIONIOE TeIE DPRAWINGShe exterior surface of
the distal section of the seton, or other surface alterations designed to
retain the seton. In one enbodi nent, the seton of the invention may include
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positioned within the tissue of an eye.

FIG. 7 is an alternate exemplary method for placing a seton implant at the implant site.



FIG 2 is a close-up sectional view, show ng the anatom cal di agram of
trabecul ar nmeshwork and the anterior. chanber of the eye. FIG 3 is an
enbodi ment of the seton inplant constructed according to the principles of
-the,invemoomsessl G 4 is a top cross-sectional view of seEavusonoshssl of FI G
3. FIG 5 is another enbodi nent of the seton inplant constructed in

accordance w tDETAREPDDERCRIFHONOF EXENMPLARYIEMBOBDIMENTS s a perspective

view illustrating the seton inplant of the present invention positioned
within the tissue of an eye. FIG 7 is an alternate exenplary nethod for

placing a seton i gplais & FIdE lrmlﬁn\tvha'ingesho@n lpFaTﬁ\'e[-l'l%@ BE%EBItPIJnQHtgf
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and net hods Eﬁ@ﬁ@@éutﬂgw&,am%yggrgqag{hbdsltyés}gdfat|on purposes, FIG 1 shows a
sectional view of an eKe 10, while FIG 2 shows a close-up view, show ng

the relative anat 5ataskemourdiillusirasiopfpurneses, FIGideshawae seasishaloriew of hlee}emmarl or
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covers the entlre eye at portion cover -COr nea
cornea 12 i s tabtdulan mafshwep:anl&nantemcﬂscmambmmnd (Schlsmm s aam:hlt rEmidntdliageddught

into the eye an upi! 14 which is the circular hole [n the trof
the i 1o 13" feBieariamn Fomlsrnil soverhdn it Sxab E5eoph 40 SoRisPfevereiry Br

-oeSCLera. 1l.-at cardewi@t qrh@cérﬁéaefzrﬁq thit tfiis amﬁnkgumas féc%sesma tahhi®d g m&% 16
begins internally in the eye and extendp al ong i nterior of the sclera
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the limbus 15. The ciliary body 16 begins internally in the eye and extends along the
interior of the sclera 11 and becomes the choroid 17. The choroid 17 is a vascular layer
of the eye underlying retina 18. The optic nerve 19 transmits visual information to the
brain and is sequentially destroyed by glaucoma.

The anterior chamber 20 of the eye 10, which is bound antqriorly by the comea 12
and posteriorly by the iris 13 and lens 26, is filled with aqueous. Aqueous is produced
primarily by the ciliary body 16 and reaches the anterior chamber angle 25 formed
between the iris 13 and the cornea 12 through the pupil 14. In a normal eye, the aqueous
is removed through the trabecular meshwork 21. Aqueous passes through trabecular
meshwork 21 into Schlemm’s canal 22 and through the aqueous veins 23 which merge
with blood-carrying veins and into venous circulation. Intraocular pressure of the eye 10
is maintained by the intricate balance of secretion and outflow of the aqueous in the
manner described above. Glaucoma is characterized by the excessive buildup of aqueous
fluid in the anterior chamber 20 which produces an increase in intraocular pressure
(fluids are relatively incompressible and pressure is directed equally to all areas of the
eye). . |

As shown in FIG. 2, the trabecular meshwork 21 constitutes a small portion of the
sclera 11. It is understandable that creating a hole or opening for implanting a device

through the tissues of the conjunctiva 24 and sclera 11 is relatively a major surgery as



The anterior chanmber 20 of the eye 10, which is bound anteriorly by the
cornea 12 and posteriorly by the iris 13 and lens 26, is filled with
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comprise Schlemm’s canal 22. The outlet end may be further positioned into fluid
collection channels up to the level of the aqueous veins with the seton inserted either in a
retrograde or antegrade fashion with respcét to the existing outflow pathways.

In a further alternate embodiment, a method is disclosed for increasing aqueous
humor outflow in an eye of a patient to reduce an intraocular pressure therein. The
method comprises (a) creating an opening in trabecular meshwork, wherein the trabecular
meshwork comprises an interior side and exterior side; (b) inserting a seton implant into
the opening; and (c) transporting the aqueous humor by said seton implant to bypass the
trabecular meshwork at the level of said trabecular meshwork from the interior side to the
exterior side of the trabecular meshwork.

FIG. 3 shows an embodiment of the seton implant 31 constructed according to the
principles of the invention. The seton implant may comprise a biocompatible material,
such as a medical grade silicone, for example, the material sold under the trademark
Silastic™, which is available from Dow Coming Corporation of Midland, Michigan, or
polyurethane, which is sold under the trademark Pellethane™, which is also available

from Dow Corning Corporation. In an alternate embodiment, other biocompatible
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enbodi mrent of an el ongated seton inplant, the seton has an inlet end, an
outl €t end and a |unen therebetween, wherein the inlet end is positioned
at an anterior chanber of the eye and the outlet end is positioned at about
an exteri owoswrgesce of said di seased trabecul ar nmeshwor kec¥usdifogusgor e, the
outl et end may be p05|t|oned into fluid collection channels , of the
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trabecul ar mpghwork fromthe interior side to the exterior side of the
trabecul ar nmeshwork. FIG 3 shows an enbodi nent of the seton inplant 3
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be used, such as pol ¥V|nyl al cohol , polyvinyl pyrolidone, collagen,
hepar i ni zed mélldb agenl the existitg ensflows paivere, Tie digali seeticadngyohaygeitherta apgrehat ed
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enbodi nent , wtﬂafdbpﬁcbrtﬂabllli‘mmg:ﬂﬁmtdnbllnﬁ)lamtiﬂsrideakaicbymsmg‘ antfowopdthwayst dfer

above-ment| Olr]n?p arPtLt?orLa %II: Ist{zll 111rzrla}10nb§1r;gjc>ss'>g§j the outer surface of the distal section 32 may
comprise a stubbed surface, a ribbed surface, a surface with pillars, a textured surface, or
the like. The outer surface 36, including the outer region 35 and inner region 34 at the
outlet end 33, of the seton implant is biocompatible and tissue compatible so that the
interaction/irritation between the outer surface and the surrounding tissue is minimized.
The seton implant may comprise at least one opening at a location proximal the distal
section 32, away from the outlet end 33, to allow flow of aqueous in more than one
direction. The at least one opening may be located on the distal section 32 at about
opposite of the outlet end 33.

In another exemplary embodiment, the seton implant 31 may have a one-way flow
controlling means 39 for allowing one-way aqueous flow 40. The one-way flow
controlling means 39 may be selected from the group consisting of a check valve, a slit
valve, a micropump, a semi-permeable membrane, or the like. To enhance the outflow
efficiency, at least one optional opening 41 in the proximal portion of the distal section

32, at a location away from the outlet end 33, and in an exemplary embodiment at the

opposite end of the outlet end 33, is provided.
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wherein the coating material may be selected fromthe group consisting of
pol yt'etraf | uoroet hl yene (PTFE), polyinmi de, hydrogel, heparin, therapeutic
drugs, and the |I|ike. The main purpose of the seton inplant is to assist in
facilitatiwmgot/msssoutflow of aqueous in an outward directp@nusosdso the
Schl enmi s canal and subsequently into the aqueous., collectors,
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di stal section 32 about opposite of the outlet end | n anot her
exenpl ar enﬁéﬁfﬁﬁﬁam abouh ¢5Q degyeesi rfpmamenadarmmdwnaabmumyoﬂllevdegrees,

trrp | / d fl 40. Th fl
control l'ing e-way aqueous ow e one-way ow
controlling rreansfeg@cg%thgé éspe@ eg fromthe group consisting of a check

valve, a slit vaFie, sashamrmwfép ensbod@ifient P& RAbdEn BRPRRANS, catfstrhited lihke.
To enhance the oaltflow efficiency, at |east one optlonal openi ng 41 in the

proxi mal por #FERdce pak the E‘T‘%‘Pl%%ﬁthﬁ)iﬂve@@n dn an exemmplaombadiment, besetes
outlet end 33y 8A04% Ea?&eﬁﬁﬁﬁit%éét RO QTR tin Flet! BEionOPPAR Lo GIY s&ioh Ne

outlet end 33, 1s prov
46. The outlet section has an outlet opening 48 that is at the outlet end of the seton

implant 45. The shape of the outlet opening 48 is preferably an oval shape to conform to
the contour of the existing outflow pathways. A portion of the inlet section 47 adjacent
the joint region to the outlet section 46 will be positioned essentially through the diseased
trabecular meshwork while the remainder of the inlet section 47 and the outlet section 46
are outside the trabecular meshwork. As shown in FIG. S, the long axis of the oval shape
opening 48 lies in a first plane formed by an X-axis and a Y-axis. To better conform to
the anatomical contour of the anterior chamber 20, the trabecular meshwork 21 and the
existing outflow pathways, the inlet section 47 may preferably lie at an elevated second
plane, at an angle 6, from the first plane formed by an imaginary inlet section 47A and
the outlet section 46. The angle 6 may be between about 30 degrees and about 150
degrees.

FIG. 6 shows a perspective view illustrating the seton implant 31, 45. of the
present invention positioned within the tissue of an eye 10. A hole/opening is created
through the diseased trabecular meshwork 21. The distal section 32 of the seton implant

31 is inserted into the hole, wherein the inlet end 38 is exposed to the anterior chamber
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WO 01/ 78656 PCT/ USCOL/ 08088 FIG 4 shows a top cross-sectional view of FIG
3. The shape of the opening of the outlet end 33 and the remaini ng body of
the distal section 32 may be oval, round or sonme other shape adapted to
conf orm t ovohe7sbape of the existing outflow pat hways. Thecr/usoengasgur ati on
w || match the contour of Schlemm s canal to stabilize the inlet section
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about 150 another embodiment, the seton is directly placed on the delivery applicator and advanced
to the implant site, wherein the delivery applicator holds the seton securely during the
delivery stage and releases it during the deployment stage. |
In an exemplary embodiment of the trabecular meshwork surgery, the patient is
placed in the supine position, prepped, draped and anesthesia obtained. In one
embodiment, a small (less than 1 mm) self sealing incision is made. Through the cornea
opposite the seton placement site, an incision is made in trabecular meshwork with an
irrigating knife. The seton 31 is then advanced through the cornea incision 52 across the
anterior chamber 20 held in an irrigating applicator 51 under gonioscopic (lens) or
endoscopic guidance. The applicator is withdrawn and the surgery concluded. The
irrigating knife may be within a size range of 20 to 40 gauges, preferably about 30 gauge.
From the foregoing description, it should now be appreciated that a novel
approach for the surgical treatment of glaucoma has been disclosed for releasing
excessive intraocular pressure. While the invention has been described with reference to

a specific embodiment, the description is illustrative of the invention and is not to be

construed as limiting the invention. Various modifications and applications may occur to
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degrees. FIG 6 shows a perspective viewillustrating the seton inplant 31,
45 of' the present invention positioned within the tissue of an eye 10. A
hol e/ opening is created through the diseased trabecul ar neshwork 21. The
di stal seovoorn:88 of the seton inplant 31 is inserted i nd@tdvenses e,
wherein the inlet end 38 is exposed to the anterior chanber 12 WD 01/ 78656
PCT/ US01/ 08088 20 while the outlet end 33 is positioned at about an
exterior sur fthese wim s skidled intheeant avithovt dgpedingfrommhsehimesr $pidtiand) ssope pfiteher
enbodi nent, t I .enter into fluid collection
channel s. of ¢ e“§§#§§ﬁﬁ§g§ﬂfﬁf@g%%%ﬁﬁ%ggé?gln one enbodi nent, the means for
formng a hole/opening in the trabecular nesh 21 nmay conprise an incision
with a mcroknife, an incision by a pointed guidewire, a sharpened
applicator, a screw shaped applicator, an irrigating applicator, or a
barbed applicator. Alternatively, the trabecul ar neshwork may be di ssected
off wwth an instrunent simlar to a retinal pick or mcrocurrette. The
opening may alternately be created by retrogade fiberoptic |aser ablation.
FIG 7 shows an illustrative nethod for placing a seton inplant at the
inplant site. ~-.. - An-irrigating knife or applicator 51 conprises a
syringe portion. 54 -and, a. cannula- portion - 55. The distal section of
the cannula portion 55 has at |east one irrigating hole 53 and a distal
space 56 for holding a seton inplant 31. The proximl end 57 of the |unen
of the distal space 56 is sealed fromthe renmaining |unen of the cannul a

. .por.ti.on.n5...Far...positioni.ng..the. seton. 31 i.n.the. hol.e.or . .gpeni.ng. thr.ough the
trabecul ar neshwork, the seton nay be advanced over the guidewire or a
fiberoptic (retrograde). In another enbodinent, the seton is directly

pl aced on the delivery applicator and advanced to the inplant site,
wherein ,the delivery applicator holds the seton securely during the
delivery stage and releases it during the deploynent stage. In an exenplary
enbodi ment of the trabecul ar meshwork surgery, the patient is placed in

t he supi ne position, prepped, draped and anesthesia obtained. In one
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enbodi nent, a small (less than 1 mm) self sealing incision is made. Through
the cornea opposite the seton placenent site, an incision is made in
trabecul ar meshwork with an irrigating knife. The seton 31 is then
advanced twoougdasé he cornea i ncision 52 across the anterp@mushasisger 20
held in an irrigating applicator 51 under goni oscopic (lens) or endoscopic
gui dance. The applicator is withdrawn and the surgery concl uded. The
irrigating kiwha iswdyinfed issi t hin a size range of 20 to 40 gauges, preferably
about 30 gauge., K From fhe foregoing descriptign, it should now be

appr eci at ed thaft methsd for incsensing AgHequs humre outliey iaan qve @fermatientde reduse@ana
has been disclo Ml l ! i : : i t he
mvent i on has. banodaz PSR tRkin BATARKE chRbGRE HRkaRl ASMER malBld?, | 0
description is mnédshsonkadti v devel of kad itrabenddraneshmadrk andot¢stdrimgbexistingnaitloed as
limting the invention. Various nodifications and applications may occur to
13 WO 01/ 78656 BETI'®801/ 08088 those who are skilled in the art, without
departing fromthe true spirit and scope of the invention, as described by
t he appended clains. 14 WO 01/78656 PCT/ USCOL1/ 08088 What is claimed is: 1. A
net hod for i Rerdaagthey foyiecseasing agpeous humopantilawain anyaye of azpagientitemeduce an

reduce an int r‘?]fl&!d [ ; [ [ . ISl i_ng
di seased trabecular La&n@%ﬁ%#%%gemgsg@e@gbg%fg gxggﬁ%@?ﬁ%g% gifskél%%s &%ﬁﬁrand
restoring exi st imeghwortkf dtaeveladfhsaid) rabeduladniestiviedd Wit aisendapldng and| usnps
hunor outflow in an eye_of a patient to reduce an intraocular pressure

therein, said nS¥SERE CYARYPSINGYhypassi ng. diseased trabecul ar.  nmeshwork. at ...

a level of said trabecular nmeshwork with a seton inplant and using
exi sting outflow pathways. 3. A method for increasing aqueous hunmor outfl ow
in an eye of 3a fansteod far dnqgreasingeaqueous ihnmon outflowr inpaneays wf @ patientdd meduce an

conprising the ?ﬁt&%ﬁulg{' ]Bressure therein, comprising the steps of:
bypassing the diseased trabecular meshwork within the eye at the level of the
trabecular meshwork; and

restoring existing outflow pathways.

4. The method of claim 3 wherein the step of bypassing diseased trabecular meshwork

comprises the step of performing microsurgery.

5. The method of claim 3 wherein the step of restoring existing outflow pathways

comprises restoring outflow into Schlemm’s canal.

6. The method of claim 3 wherein the step of restoring existing outflow pathways

comprises restoring outflow into the aqueous collectors.

7. The method of claim 3 wherein the step of restoring existing outflow pathways

comprises restoring outflow into the aqueous veins.

oo

The method of claim 3 wherein the step of bypassing diseased trabecular meshwork

further comprises the following steps:

creating an opening through the trabecular meshwork;
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bypassi ng the di seased trabecular meshwork within the eye at the | evel of
the ‘'trabecul ar nmeshwork; and restoring existing outflow pathways. 4. The
met hod of claim 3 wherein the step of bypassing di seased trabecul ar
meshwor k  womprssses the step of perform ng mcrosurgery. gcT/igensms hod of
claim3 wherein the step of restoring existing outflow pathways conprises

restoring outflowinto Schlemm s canal. 6. The method of claim 3 wherein
the step of rest3PRGINGHsIqUARPSIIOr BIRPyERthaRRFEINgEMihr i ses restoring

outflow into theg, Pt tﬁ%du@?tn%l?worz'at th Fe VARS8 e eclaPnBinvopb er ei n the

step of restoring existing outflow pathways conprises restoring outflow
into the aqueous veins. 8. The nethod of claim 3 wherein the step of

bypassi ng di seased trahecu] ar shwor,k further .conprises the foll ow
steps: creat iig%ﬁﬁ “’(S’H\é’ﬁloﬁ(jlaflﬂrs iR fhe Sfelpé‘lgg&ﬁs%{?g §ﬁ?€5°r“l@;r “i@;’wkﬁ’ﬁ%GSG
PCT/ US01/ 08088 tdoaipsiaéy thé Sgps Jﬁraﬂ%ﬁﬁ{éﬁh@hﬂﬂ%uéWn%gﬂo&ﬁ@séﬂ%ﬂh’ﬁghnﬂnd
bypassi ng the trabecul ar neshwork at the |evel of the trabecul ar nmeshwork.

9. The nethod of claim8 wherein the step of bypassing the trabecul ar

"o the Sonl N FRN T Ehih A3uaheR e Sertsh SURERAS Ll ARARE VB RE:

bypassi ng t he troageiststhe sepdvioraksportingthe aqueongiunsad Sntd ige Kjue@s cofiectors.
transporting the agqueous hunor into the aqueous collectors. 11. The net hod
of claim8 wherein the step of bypassing the trabecul ar nmeshwork further

conpri ses t hey StgPseffodlor 2RHR R WHen Hat %%%siﬂgmeruéb@é@ax hiﬁgﬂkeﬂlélﬁer

veins. 12. The nethod . for..lncreasing .aquegous hunof outfl ow of clalm.B8,
wher ei n t he operiomprises the stepst efdrabspoitingghoaqucoud nwwar itb Itk dquenus ¥8ins The

met hod for increasing aqueous hunor outflow of claim8, wherein the opening
is created by a nethod selected fromthe group consisting of using a

m crokni fe, al2, The method for increasing aqueous humor outflow of claim 8, wherein the opening is

created by fiberoptic laser ablation.

13. The method for increasing aqueous humor outflow of claim 8, wherein the opening is
created by a method selected from the group consisting of using a microknife, a
pointed guidewire, a sharpened applicator, a screw shaped applicator, a barbed

applicator, a retinal pick, an irrigating applicator, and a microcurrette.

14. The method of claim 8, wherein the eye comprises an anterior chamber, the trabecular
meshwork comprises an exterior surface, and said method further comprises the
following steps:
inserting an elongated seton implant into the opening, said seton implant having an
inlet end and an outlet end;
exposing the inlet end of the seton implant to the anterior chamber of the eye; and
positioning the outlet end of the seton implant at about the exterior surface of the

trabecular meshwork.

15. The method of claim 14 wherein the outlet end of the seton implant further enters into

fluid collection channels of the existing outflow pathways.
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pointed guidewire, a sharpened applicator, a screw shaped applicator, a
barbed applicator, a retinal pick, an irrigating applicator, and a

m crocurrette. 14. The nmethod of claim8, wherein the eye conprises an
anterior owanbwsss t he trabecul ar neshwork conprises an eBQTUsownsostir f ace,
and said nethod further corrpri ses the foI |l owi ng steps: inserting an

el ongated setg e open sai ton i ppl ant. having

inlet end andlégﬁhgglﬁ%e@ ﬁ i&y&sriewg‘ ¢ Rlef ﬁrvcg?fs tgwt‘eﬁ wn%@télérﬂﬁﬁemﬁﬁu%ﬁt to
the anterior chqugduegﬁsgoh@ct%_e and positioning the outlet end of the
seton inplant at about the exterior surface of the trabecular neshwork.
15. The nethod of claim 14 wherein the outlet end of the seton inplant

pat hwiys. 16 Vot DuPoies BT Bef 1eBbisatas STT el e et e detiipei n

the outlet end ahe &diRowRledi. | Npl ant further enters into the aqueous
collectors. 17. The method of claim 14 wherein the outlet end of the seton
inplant further enters into the aqueous veins. 18. A nethod for increasing

aqueous hunor oWt Qg gy lﬁ&egs)f Qiutegu%o? Wy fneﬂi’lg)% dtl@ﬁtr t%ﬁ%ﬂc@

pressure therein, conprising bypassi ng t FSeas
t rabecul ar rresh\nmr:k)cuiat pnessutmmeleyecmpmm thewteps aff t he t rabecul ar neshwor k

with a seton inplant est ofr | existin ut f pat hways. T

met hod for incr ?Sﬁ!ggaﬁaéﬁi?gwuﬁ%?e B%(’E 18 \Yldé‘f"rﬁh%eyev\ﬂe |1ﬁV§a‘?thﬁ‘§et on
implant is an elt%g@nﬁdnéﬁtvgmwaoﬁ%ﬂlﬁh%dend an outlet end and a

| umen therebetween, and wherein the inl'et end is positioned at an anterior

chanmber of the re?@lwlqtlhéobtﬂm\matwsl S positioned at about an exterior
surface of said diseased trabecul ar nmeshwork.

19. The method for increasing aqueous humor outflow of claim 18, wherein said seton
implant is an elongated seton having an inlet end, an outlet end and a lumen
therebetween, and wherein the inlet end is positioned at an anterior chamber of the
eye and the outlet end is positioned at about an exterior surface of said diseased

trabecular meshwork.

20. The method for increasing aqueous humor outflow of claim 19, wherein the outlet
end is further positioned into fluid collection channels of the existing outflow

pathways.

21. A method for increasing aqueous humor outflow in an eye of a patient to reduce an
intraocular pressure therein, said method comprising:
a) creating an opening in trabecular meshwork, wherein the trabecular meshwork
comprises an interior side and exterior side;
b) inserting a seton implant into the opening; and
c¢) transporting the aqueous humor by said seton implant by passing the trabecular
meshwork at the level of said trabecular meshwork from the interior side to the

exterior side of the trabecular meshwork.

22. The method for increasing aqueous humor outflow of claim 21, wherein the outlet
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20. The nethod for increasing aqueous hunor outflow of claim19, wherein
the outlet end is further positioned into fluid collection channels of the
exi sting outflow pathways. 21. A nethod for increasing aqueous hunor

out fl ow i nyen1/exses of a patient to reduce an intraocul ar pressunsss her ei n,
said nethod conprising: a) creati ng an opening in trabecul ar neshwork,
wherein the trabecul ar nmeshwor nprises an interior side and exterior

side; b) inserti§i§ia “é’@‘FbPPS“FtIﬁS‘F‘&HﬂO iﬂthcFOle@'oﬂﬁéW& upindhedevelof tagrauepysy
the aqueous hunoy, SRt S&LL M an S t wor k
at the level of seg%wtra ecul ar elquhvvo%kr ro?n&tﬁgg?élpgtr}} %egpe??gée%%eoeﬁgﬁ
exterior side ofoutfie~ pathiveysul ar neshwork. 22. The nethod for increasing
aqueous hunor outflow of claim21l, wherein the outlet 17 WO 01/ 78656

PCT/ US01/ 08088 end is further positioned into fluid collection channels up
to the level of ThenRHd8IYSinciBLiNS aficblls ﬁﬁlﬁoﬁ&ﬁﬂ’&\v'o‘f'%?&ﬁﬁleﬁ Wherin ik dageade
fashion with respect to the existi n% out fl ow pat hways. . The nethod for
i ncreasi ng aquectnd ihfuriher pesitianedyingé flvidzdoHeqtibn clviwmelsi yp tpﬁbe b?M@lI(étthe douss
further positio tiqn e of. t he
aqueous veins vn\f ?‘h ?Ihﬂ tﬂée# %tgn ﬁ%s?gg{ 04 an?eg%gﬁt%%}lgrgé’& ' ec ?0 ?tfehe’§lsétlsn ect
to the existing owfléw pathwagd hways. 18
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