
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

59
6 

90
2

B
1

TEPZZ_5969Z B_T
(11) EP 1 596 902 B1

(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
05.07.2017 Bulletin 2017/27

(21) Application number: 04712384.9

(22) Date of filing: 18.02.2004

(51) Int Cl.:
A61M 5/00 (2006.01)

(86) International application number: 
PCT/US2004/004830

(87) International publication number: 
WO 2004/073552 (02.09.2004 Gazette 2004/36)

(54) DEVICE FOR DRAINING FLUIDS AND LOWERING INTRAOCULAR PRESSURE

VORRICHTUNG ZUR DRAINAGE VON FLÜSSIGKEITEN UND SENKUNG DES 
AUGENINNENDRUCKS

DISPOSITIF PERMETTANT DE PONCTIONNER DES LIQUIDES ET DE FAIRE BAISSER LA 
TENSION INTRAOCULAIRE

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IT LI LU MC NL PT RO SE SI SK TR

(30) Priority: 18.02.2003 US 447999 P

(43) Date of publication of application: 
23.11.2005 Bulletin 2005/47

(73) Proprietors:  
• Karageozian, Hampar

San Juan Capistrano, CA 92673 (US)
• Quiroz-Mercado, Hugo

Mexico City, D.F. C.P. 14050 (MX)

(72) Inventors:  
• Karageozian, Hampar

San Juan Capistrano, CA 92673 (US)

• Quiroz-Mercado, Hugo
Mexico City, D.F. C.P. 14050 (MX)

(74) Representative: CSY St Albans
45 Grosvenor Road
St Albans, Hertfordshire AL1 3AW (GB)

(56) References cited:  
WO-A-00/72788 WO-A-99/26567
US-A- 3 788 327 US-A- 5 266 580
US-A- 5 300 020 US-A- 5 326 345
US-A- 5 626 559 US-A1- 2002 188 308
US-B1- 6 306 114  



EP 1 596 902 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

Field of the Invention

[0001] This invention relates generally to medicine and
surgery, and more particularly to methods and devices
for lowering intraocular pressure in human or veterinary
patients.

Background of the Invention

[0002] In normal adults the ocular globe is approxi-
mately spherical, with a diameter averaging 24.5 mm.
The cornea is a transparent tissue inserted into the sclera
at the limbus, the anterior chamber is behind the cornea.
The iris is the anterior extension of the ciliary body, it
presents as a flat surface with a centrally situated round
aperture, the pupil. The iris lies in contiguity with the an-
terior surface of the lens, dividing the anterior chamber
from the posterior chamber, each of which contains aque-
ous humor. The lens is a biconvex, avascular, colorless
and almost completely transparent structure about 4 mm
thick and 9 mm in diameter. The lens is suspended be-
hind the iris by the zonules, which connect it with the
ciliary body. Anterior to the lens is the aqueous humor
and posterior to the lens is the vitreous. The "vitreous
body" which occupies approximately four fifths of the cav-
ity of the eyeball, behind the lens. The vitreous body is
formed of gelatinous material, known as the vitreous hu-
mor. Typically, the vitreous humor of a normal human
eye contains approximately 99% water along with 1%
macromolecules including: collagen, hyaluronic acid,
soluble glycoproteins, sugars and other low molecular
weight metabolites.
[0003] The retina is essentially a layer of nervous tis-
sue formed on the inner posterior surface of the eyeball.
The retina is surrounded by a layer of cells known as the
choroid layer. The retina may be divided into a) an optic
portion which participates in the visual mechanism and
b) a non-optic portion which does not participate in the
visual mechanism. The optic portion of the retina contains
the rods and cones, which are the effectual organs of
vision. A number of arteries and veins enter the retina at
its center, and splay outwardly to provide blood circula-
tion to the retina. The posterior portion of the vitreous
body is in direct contact with the retina. Networks of fi-
brillar strands extend from the retina and permeate or
insert into the vitreous body so as to attach the vitreous
body to the retina.
[0004] The optic nerve provides communication be-
tween the retina and the brain. The optic nerve is primarily
composed of axons from the retinal ganglion cells along
with glial support cells and other tissue. The optic nerve
begins at the optic nerve head or disc and passes through
the sclera in the area of the lamina cribrosa. The optic
nerve then passes through the orbit and optic canal to
the optic chiasm. Posterior to the lamina cribrosa, the
optic nerve is surrounded by a three- layered meningeal

sheath similar to the central nervous system which con-
sists of a dura mater (optic nerve sheath), arachnoid
mater, and pia mater. The subarachnoid space surround-
ing the optic nerve is in direct communication with the
subarachnoid space of the central nervous system.
[0005] The term "glaucoma" encompasses a group of
diseases that cause progressive damage to the optic
nerve and resultant optical field defects, vision loss and,
in some cases, blindness. Glaucoma is typically, but not
always, accompanied by abnormally high intraocular
pressure. There are three basic types of glaucoma-pri-
mary, secondary and congenital. The primary type of
glaucoma is most common. Cases of primary glaucoma
are classified as either open angle or closed angle. Sec-
ondary glaucoma occurs as a complication of a variety
of other conditions, such as injury, inflammation, vascular
disease and diabetes. Congenital glaucoma is elevated
eye pressure present at birth due to a developmental
defect in the eye’s drainage mechanism.
[0006] As well as being an important marker of the
presence and advancement of glaucoma, the structure
of the optic nerve head may play a role in the pathogen-
esis of glaucoma. Two main theories exist for the mech-
anism of optic nerve damage in glaucoma. One theory,
known as the mechanical IOP related theory, suggests
that the pressure head acts directly on the lamina cribosa.
The lamina cribosa is not well supported superiorly and
inferiorly at the disk and, as a result, initial damage occurs
superiorly and inferiorly to produce the characteristic ar-
cuate defects. Variations in the ganglion cell support at
the disk may explain the variations between IOP suscep-
tibilities of individuals with similar IOP’s. The second the-
ory, known as the vascular mechanism of damage the-
ory, suggests that changes occur within the microcircu-
lation of the disk capillaries and such microvascular
changes are responsible for glaucomatous changes.
[0007] Irrespective of the type of glaucoma a patient
suffers from, controlling IOP through the use of drugs
and/or surgery is a mainstay of treatment. It is generally
acknowledged that lowering intraocular pressure in glau-
coma patients can prevent or lessen the irreversible glau-
coma-associated destruction of optic nerve fibers and
the resultant irreversible vision loss.
[0008] Presently the use of topically applied glaucoma
medications consisting of mainly beta blockers, prostag-
landin analogues, alpha-2 agonists, and carbonic anhy-
drase inhibitors are short acting, prone to deleterious side
effects, prone to compliance issues, and must be used
for life. Also, at present, the use of argon laser trabecu-
loplasty as a means for treating glaucoma is limited in
clinical response, lasts only approximately 1-2 years, and
is limited by the number of applications per eye. Also, at
present, the performance of trabeculectomy procedures
with or without antimetabolites allows for the external
drainage of aqueous humor from the eye. However, trab-
eculectomy procedures can be technically difficult,
frought with early hypotony, late failure, and high rate of
endophthalmitis leading to permanent loss of the eye.
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[0009] Another surgical approach to the treatment of
glaucoma involves the implantation of a shunt to drain
aqueous humor from the anterior chamber of the eye.
Examples of glaucoma shunts of the prior art include
those described in the following United States Patents:
No. 5,626,558 entitled "Adjustable Flow Rate Glaucoma
Shunt and Method of Using Same;" No. 6,007,510 enti-
tled "Implantable Devices and Methods for Controlling
the Flow of Fluids Within the Body;" No. 6,007,511 enti-
tled "Shunt Valve and Therapeutic Delivery System for
Treatment of Glaucoma and Methods and Apparatus for
its Installation;" No. 6,142,969 entitled "Sutureless Im-
plantable Device and Method for Treatment of Glauco-
ma"; No. 6,626,858 entitled "Shunt Device and Method
for Treating Glaucoma" and document WO00/72788,
which is considered to be the closest prior art regarding
the present invention. Further document. US
2002/188308 A1 discloses a number of devices that are
configured for implantation in Schlemm’s Canal adjacent
the anterior chamber of the eye to facilitate drainage of
aqueous humour from the anterior chamber through its
associated drainage channels.
[0010] Thus, there remains a need in the art for the
development of new methods and apparatus for lowering
IOP and/or for draining fluid from the posterior chamber
of the eye for treatment of glaucoma or other disease
states.

Summary of the Invention

[0011] The present invention provides devices for
draining fluid from the posterior chamber of the eye into
the optic nerve and/or the subarachnoid space. The pos-
terior chamber of the eye is in direct fluidic communica-
tion with the anterior chamber of the eye. Thus, the de-
vices of the present invention may be used to treat dis-
eases that are characterised by excess productions
and/or impaired drainage of aqueous humour (e.g. glau-
coma) as well as other vitreoretinal disease states (e.g.
for clearance of vitreous haemorrhage).
[0012] As described herein, is a method for draining
fluid from the posterior chamber of the eye by creating a
passageway between the posterior chamber of the eye
and either i) a location within the optic nerve or ii) a lo-
cation within the subarachnoid space. Contiguous com-
munication between the anterior chamber, posterior
chamber and subarachnoid space may be achieved by
additionally performing either a) complete or partial sur-
gical removal of the vitreous humor (e.g., a vitrectomy)
or b) liquefaction of all or a portion of the vitreous humor
(e.g., pharmacologic vitreolysis by intravitreal adminis-
tration of urea; a urea derivative; a compound having a
urea group; hyaluronidase or any other enzyme or agent
that causes vitreal liquefaction). The passageway by
which the fluid drains from the posterior chamber into the
subarachnoid space may simply comprise a hole or punc-
ture made in the lamina cribosa or other suitable location.
Alternatively, the passageway may comprise a tubular

shunt device that is implanted so as to drain fluid from
the posterior chamber into the optic nerve or into the sub-
arachnoid space. Fluid which first drains into the optic
nerve will diffuse into the subarachnoid space where it
becomes mixed with CSF. Fluid which drains directly into
the subarachnoid space will mix with CSF within the sub-
arachnoid space. In applications of the method wherein
a shunt device is employed, the shunt device may alter-
natively extend between the anterior chamber and sub-
arachnoid space such that it bypasses the posterior
chamber or vitreous cavity (i.e., the shunt device may
extend through a subconjunctival or subscleral tunnel),
furthermore the shunting device may also incorporate a
system of communication between the anterior chamber
and subarachnoid space that bypasses the vitreous hu-
mor by passing directly through it (e.g., a tube that ex-
tends through the vitreous body).
[0013] Further in accordance with the invention, there
is provided a shunt device for draining fluid from the pos-
terior chamber of the eye into the optic nerve or sub-
arachnoid space. Such shunt device comprises a tube
having a proximal end, a distal end and a lumen extend-
ing longitudinally therethrough, a substantially tissue
penetrating tip on the distal end of the tube, a plurality of
openings formed at or near the distal end of the tube to
allow fluid to drain out of the lumen of the tube and at
least one tissue engaging member configured to allow
the shunt device to be advanced, tip member first, into
tissue but to engage said tissue in such a manner as to
subsequently deter retraction of the shunt out of the tis-
sue. Optionally, the shunt device may additionally include
a pressure control and/or one-way valve to control the
magnitude of the pressure head required to cause fluid
to drain from the eye through the shunt device and/or to
prevent unwanted backflow of fluid into the eye through
the shunt device. Also, optionally, the shunt device may
comprise a shielding member, such as a semi-permeable
membrane, to prevent or deter clogging of the shunt de-
vice by foreign matter and or tissue in-growth.
[0014] Still further in accordance with the present in-
vention, there is provided a system that comprises a
shunt device of the above-described character in com-
bination with an introducer that is insertable into the eye
and useable to implant the shunt device at its desired
implantation position within or adjacent to the optic nerve.
Such introducer may comprise a tubular cannula through
which the shunt device may be passed and/or an elon-
gate member which may be used to drive or advance the
shunt device to its intended location. In some embodi-
ments, the elongate member may be used without the
tubular cannula. In other applications, the shunt device
will be initially loaded into the lumen of the tubular cannula
and the elongate member (e.g., a solid or tubular pusher
rod) may be used to push the shunt device out of the
distal end of the cannula and to its intended site of im-
plantation.
[0015] Further aspects and elements of the present
invention will become apparent to those of skill in the
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relevant art upon reading and considering the following
detailed description and the accompanying drawings to
which it refers.

Brief Description of the Drawings

[0016]

Figure 1 is a longitudinal sectional view of one em-
bodiment of an ocular shunt implantation system of
the present invention.
Figure 1A is a perspective view of the cannula com-
ponent of the ocular shunt implantation assembly of
Figure 1.
Figure 1B is a perspective view of the shunt compo-
nent of the ocular shunt implantation assembly of
Figure 1.
Figure 1 B’ is a partial cut-away/sectional view of a
shunt device of the present invention incorporating
an optional one-way valve to deter backflow and op-
tional shielding member (e.g., a semi-permeable
membrane) to deter clogging of the shunt due to de-
bris or cellular tissue ingrowth.
Figure 1C a perspective view of the pusher compo-
nent of the shunt implantation assembly of Figure 1.
Figure 2A is a cross-sectional view of a human eye
into which an ocular shunt implantation system of
the present invention has been inserted and posi-
tioned for advancement/implantation of the shunt.
Figure 2B is a cross-sectional view of a human eye
into which an ocular shunt of the present invention
has been implanted to shunt fluid from the posterior
chamber of the eye into the body of the optic nerve.
Figure 2C is a cross-sectional view of a human eye
into which an ocular shunt of the present invention
has been implanted to shunt fluid from the posterior
chamber of the eye into the area outside of the optic
nerve.

Detailed Description of the Preferred Embodiment

[0017] The following detailed description and the ac-
companying drawings are provided for the purpose of
describing certain non-limiting examples or embodi-
ments of the invention only. This detailed description is
not intended to describe all possible examples and em-
bodiments of the invention and, thus, shall not limit the
scope of the claimed invention in any way.
[0018] Figures 1-1C show one embodiment of a sys-
tem 10 for implantation of a shunt device 12 in accord-
ance with the present invention. This system 10 generally
comprises the shunt device 12, a cannula 14, and a push-
er 16. As shown in Figure 1, the shunt device 12 is initially
positioned within the lumen 18 of the cannula 14 and the
pusher 16 is positioned in the lumen 18 of the cannula
14 behind the shunt device 12 such that the pusher 16
may be used to push the shunt device 12 out of the distal
end DE of the of the cannula 14. One way of performing

this shunt-expulsion procedure is shown in Figure 2A and
is explained in detail hereblow.
[0019] The particular embodiment of the shunt 12
shown in Figure 1 B comprises a tube 22 having a lumen
24 extending longitudinally therethrough. A tip member
26 is positioned on the distal end of the tube 22. The tip
member 26 of this embodiment is generally conical in
shape, but it will be understood that the tip member may
be beveled, tapered, trocar tipped or of any other shape
that will allow it to advance through tissue as explained
herebelow. Apertures 28 are formed in the side wall of
the tip member 26 to allow fluid to drain out of the lumen
24 of the tube 22. Also, tissue engaging members 30,
such as barbs, may be formed on the shunt 12 to deter
unwanted movement or retraction of the shunt 12 after
it has been advanced to its intended implantation posi-
tion. Also, a flange (e.g., any laterally extending member
or area of increased diameter) may be formed on the
proximal end of the tube 22 to engage the lamina cribosa
or other tissue in a manner that deters advancement of
the tube beyond its intended position. The shunt device
12 may have a diameter or cross-dimension at its widest
point of about 1 micron to about 2000 and preferably of
about 50 microns to about 400 microns.
[0020] Figure 1 B’ shows an alternative embodiment
of the shunt device 12a which has the same construction
as the shunt device 12 shown in Figure 1B but additionally
includes an optional one way valve 23 and an optional
shielding member 29 which covers the apertures 28 to
prevent or deter the entry of foreign matter or issue in-
growth through apertures 28. The one way valve 23
serves to allow fluid flow in the distal direction (Arrow DD)
while preventing or substantially deterring backflow in
the proximal direction (Arrow PD). The one way valve
may be a duckbill type valve comprising a plurality of
flexible leaflets 25, as shown, or may comprise any other
suitable type of check valve or one-way valve, such as
a ball type check valve, a flapper, or any of the valves
typically used as hemostatic valves on small medical
catheters of a size similar to this shunt device 12a. Also,
this one-way valve 23 may be constructed to open only
when the pressure of fluid within the lumen 24 proximal
to the valve 23 exceeds a predetermined maximum,
thereby providing for control of the intraocular pressure
and preventing the drainage of too much fluid from the
eye as may result in hypotony or other untoward sequale.
[0021] The cannula 14 may comprise a tube having a
generally cylindrical wall 14, a lumen 18 extending lon-
gitudinally therethrough between an open proximal end
PE and an open distal end DE.
[0022] The pusher 16 may comprise a solid or tubular
elongate member 34 having a proximal end PE and a
distal end DE. Optionally, a handle 38 may be positioned
on the proximal end of the elongate member 34. Also,
optionally, the elongate member 34 may have an outer
diameter that is sized to be received within the lumen 24
of the shunt device 12 and the distal end DE of the elon-
gate member 34 may be tapered, as shown in Figure 1C,
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to seat within the tapered tip member 26 of the shunt
device 12.
[0023] Some or all of the components of the system
10 may be formed of silicon, polyethylene, polypropyl-
ene, polycarbonate, stainless steel or other biologically
compatible materials. In the particular embodiemt shown
in the figures, the shunt device 12 or 12a may be sub-
stantially formed of silicon material. The shunt device 12
or 12a may also involve an active pumping system or
may incorporate a wick like system to move fluid in the
required direction.
[0024] Figure 2A-2C show the system of Figures 1-1C
in its currently intended mode of operation. Prior to im-
plantation of the shunt device 12 or 12a, a vitrectomy
device may be inserted into the posterior chamber PC
and a vitrectomy performed to remove at least a portion
of the vitreous body from the posterior chamber PC. Al-
ternatively, all or a portion of the vitreous body may be
liquefied. Such vitreal liquefaction may be accomplished
by intravitreal administration (e.g., intravitreal injection)
of one or more agents that cause liquefaction of the vire-
ous humor. Examples of such agents include but are not
limited to; urea, urea derivatives, compounds having urea
groups, hyaluronidase and other enzymes or other sub-
stances that cause vitreal liquefaction. Descriptions of
these and other substances that cause vitreal liquefac-
tion, as well as dosage information and associated meth-
ods for administration, are found in United States Patent
Nos. 5,292,509 (Hagman): 6,551,590 (Karageozian et
al.); 6,610,292 (Karageozian et al.) and 6,462,071(Kara-
geozian et al.). As shown in Figure 2A, a small opening
such as a needle puncture is made in the pars plana PP
and the system 10 of the present invention is inserted
through that opening and through a region of the poster
chamber PC from which the vitreous body has been re-
moved (e.g., by vitrectomy) or in which the vitreous body
has been liquefied (e.g., by intravitreal injection of a vit-
reous liquefying agent as described above). The system
10 is advanced to position where the distal end DE of the
cannula 14 is positioned immediately anterior to the lam-
ina cribosa. The pusher 16 is then advanced in the distal
direction (Arrow DD) while the cannula 14 is held station-
ary, thereby pushing the shunt device 12 or 12a out of
the distal end DE of the cannula 14 and causing the distal
tip member 26 of the shunt device 12 or 12a to penetrate
through the lamina cribosa and optic nerve ON tissue.
The pusher 16 is advanced until resistance is felt due to
the impingement of the flange member 32 of the shunt
device 12 or 12a with the optic nerve head. At this point,
the shunt member 12 or 12a has been advanced to its
intended implantation site and the pusher 16 and cannula
14 may be removed from the eye, leaving the shunt de-
vice 12 or 12a in place. Depending on the angle at which
the shunt device 12 or 12 a is advanced, its outflow ap-
ertures 28 may be positioned at a subdural location within
the body of the optic nerve ON (as shown in Figure 2B)
or within the subarachnoid space adjacent to the optic
nerve ON (as shown in Figure 2C). In instances where

the outflow apertures 28 are positioned within the body
of the optic nerve ON (as shown in Figure 2B), fluid that
drains out of the outflow apertures 28 will subsequently
diffuse and/or be transported though the optic nerve and
into the subarachnoid space where it will mix with cere-
brospinal fluid. In instances where the outflow apertures
are located within the subarachnoid space, fluid that
flows out of the outflow apertures 28 will mix with cere-
brospinal fluid that resides within the subarachnoid
space. In either case, the typical backpressure of fluid
adjacent to the outflow apertures 28 will be low enough
to facilitate drainage of excess fluid from the eye and in
the distal direction (arrow DD) through the shunt device
12 or 12a.
[0025] The foregoing description is directed to certain
embodiments and examples of the invention only and
does not necessarily include or expressly mention each
and every possible embodiment or example of the inven-
tion that is within the scope of the following claims.

Claims

1. A system for draining fluid from the posterior cham-
ber of the eye into the optic nerve or subarachnoid
space, said system comprising a shunt device (12)
in combination with an introducer that is usable for
implantation of the shunt device within the eye of a
subject, the shunt device (12) comprising:

a straight tube member (22) having a proximal
end, a distal end, a smooth cylindrical side wall
and a lumen (24) extending therethrough and a
conical tip member (26) on the distal end of the
tube member, the conical tip member having a
tapered side wall and a proximal end, a plurality
of barbs located on the proximal end of the con-
ical tip member, the distal end of the tube mem-
ber being connected to the conical tip member
at a location inboard of the barbs such that the
barbs protrude outwardly adjacent to the side
wall of the tube member;
a plurality of openings (28) formed in the tapered
side wall of the substantially conical tip member
to allow fluid to drain out of the lumen of the tube;
a laterally extending flange member on the prox-
imal end of the tube member; and
a shielding member (29) which deters foreign
matter or cells from clogging the tube; and
a one way valve (23) that allows fluid to flow in
the distal direction through the lumen of the tube
member;
wherein the width of the shunt device is between
1 micron and 2000 microns at its widest point;
and the introducer comprising:

a tubular cannula (14) into which the shunt
device is initially loadable and an elongate
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member that is then useable to push the
shunt device out of the distal end of the tu-
bular cannula, the introducer being sized for
insertion into the eye and useable for im-
planting the shunt device in an implantation
position wherein a) the proximal end is with-
in the posterior chamber of the eye, b) the
flange engages the lamina cribosa and the
plurality of openings are positioned either i)
within the optic nerve so that fluid which first
drains through the lumen of the tube mem-
ber will enter into the optic nerve and diffuse
into the subarachnoid space or ii) within the
subarachnoid space adjacent to the optic
nerve so that fluid which drains through the
lumen of the tube member will enter directly
into the subarachnoid space.

2. A system according to Claim 1 wherein the width of
the shunt is between 50 microns and 400 microns
at its widest point.

3. A system according to Claim 1 wherein the shielding
member comprises a semipermeable membrane
constructed and positioned such that fluid flowing
out of the openings formed in the tip member will
diffuse outwardly through the membrane but foreign
matter and cells will not diffuse inwardly through the
membrane and into the lumen of the tube member.

4. A system according to Claim 1 wherein the shunt
device is at least partially formed of material selected
from the group consisting of:

silicon;
polyethylene;
polypropylene;
polycarbonate;
stainless steel; and
other biologically compatible material.

Patentansprüche

1. System zum Ablassen von Fluid aus der Hinterkam-
mer des Auges in den Sehnerv oder Subarachnoi-
dalraum, wobei das System eine Shunt-Vorrichtung
(12) in Kombination mit einem Inserter, der zur Im-
plantation der Shunt-Vorrichtung im Auge eines
Subjekts verwendbar ist, umfasst, wobei die Shunt-
Vorrichtung (12) Folgendes umfasst:

ein gerades Röhrchenelement (22) mit einem
proximalen Ende, einem distalen Ende, einer
glatten zylindrischen Seitenwand und einem Lu-
men (24), das sich dort hindurch erstreckt, und
einem konischen Spitzenelement (26) am dis-
talen Ende des Röhrchenelements, wobei das

konische Spitzenelement eine verjüngte Seiten-
wand und ein proximales Ende aufweist, wobei
sich am proximalen Ende des konischen Spit-
zenelements eine Vielzahl von Widerhaken be-
findet, wobei das distale Ende des Röhrchene-
lements an einer Stelle innerhalb der Widerha-
ken mit dem konischen Spitzenelement verbun-
den ist, sodass die Widerhaken neben der Sei-
tenwand des Röhrchenelements nach außen
ragen;
eine Vielzahl von Öffnungen (28), die in der ver-
jüngten Seitenwand des im Wesentlichen koni-
schen Spitzenelements gebildet sind, um zu er-
möglichen, dass Fluid aus dem Lumen des
Röhrchens abfließt;
ein sich lateral erstreckendes Flanschelement
am proximalen Ende des Röhrchenelements;
und
ein Abschirmelement (29), das verhindert, dass
Fremdkörper oder Zellen das Röhrchen ver-
stopfen; und
ein Rückschlagventil (23), das ermöglicht, dass
Fluid in die distale Richtung durch das Lumen
des Röhrchenelements fließt;
wobei die Breite der Shunt-Vorrichtung an ihrem
breitesten Punkt zwischen 1 Mikrometer und
2000 Mikrometern beträgt, und
wobei der Inserter Folgendes umfasst:

eine röhrenförmige Kanüle (14), in die die
Shunt-Vorrichtung anfangs ladbar ist und
ein längliches Element, das dann verwend-
bar ist, um die Shunt-Vorrichtung aus dem
distalen Ende der röhrenförmigen Kanüle
zu drücken, wobei der Inserter zum Einset-
zen in das Auge größenbemessen und ver-
wendbar ist, um die Shunt-Vorrichtung in ei-
ner Implantationsposition zu implantieren,
wobei a) sich das proximale Ende innerhalb
der Hinterkammer des Auges befindet, b)
der Flansch die Lamina cribrosa in Eingriff
nimmt und die Vielzahl an Öffnungen ent-
weder i) innerhalb des Sehnervs, sodass
Fluid, das zuerst durch das Lumen des
Röhrchenelements abfließt, in den Sehnerv
eintritt und sich im Subarachnoidalraum
verteilt, oder ii) innerhalb des Subarachno-
idalraums neben dem Sehnerv, sodass Flu-
id, das durch das Lumen des Röhrchenele-
ments abfließt, direkt in den Subarachnoi-
dalraum eintritt, positioniert sind.

2. System nach Anspruch 1, wobei die Breite des
Shunts an seinem breitesten Punkt zwischen 50 Mi-
krometern und 400 Mikrometern beträgt.

3. System nach Anspruch 1, wobei das Abschirmele-
ment eine semipermeable Membran umfasst, die so
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gestaltet und positioniert ist, dass Fluid, das aus den
im Spitzenelement gebildeten Öffnungen fließt, sich
durch die Membran nach außen verbreitet, sich aber
Fremdkörper und Zellen nicht nach innen durch die
Membran und in das Lumen des Röhrenelements
verbreiten.

4. System nach Anspruch 1, wobei die Shunt-Vorrich-
tung zumindest teilweise aus Material gebildet ist,
das aus der Gruppe ausgewählt ist, die aus Folgen-
dem besteht:

Silizium;
Polyethylen;
Polypropylen;
Polycarbonat;
Edelstahl und
anderem biologisch kompatiblen Material.

Revendications

1. Système pour ponctionner du fluide de la chambre
postérieure de l’oeil dans le nerf optique ou l’espace
sous-arachnoïdien, ledit système comprenant un
dispositif de dérivation (12) conjointement avec un
dispositif d’introduction, utilisable pour l’implantation
du dispositif de dérivation au sein de l’oeil d’un sujet,
le dispositif de dérivation (12) comprenant :

un élément tubulaire droit (22) avec une extré-
mité proximale, un extrémité distale, une paroi
latérale cylindrique lisse et une lumière (24) la
traversant, ainsi qu’un élément à bout conique
(26) sur l’extrémité distale de l’élément tubulai-
re, l’élément à bout conique possédant une paroi
latérale effilée et une extrémité proximale, une
pluralité d’ardillons situés sur l’extrémité proxi-
male de l’élément à bout conique, l’extrémité
distale de l’élément tubulaire étant raccordée à
l’élément à bout conique en un point intérieur
par rapport aux ardillons, de sorte que les ar-
dillons fassent saillie vers l’extérieur en une po-
sition adjacente à la paroi latérale de l’élément
tubulaire ;
une pluralité d’ouvertures (28) formées dans la
paroi latérale effilée de l’élément à bout subs-
tantiellement conique pour permettre au fluide
de s’écouler hors de la lumière du tube ;
un élément à bride à extension latérale sur l’ex-
trémité proximale de l’élément tubulaire ; et
un élément d’écran (29) pour la prévention de
l’obturation du tube par des corps étrangers ou
des cellules ; et
une vanne unidirectionnelle (23) permettant
l’écoulement du fluide dans la direction distale
à travers la lumière de l’élément tubulaire ;
la largeur du dispositif de dérivation mesurant

de 1 micron à 2 000 microns dans sa partie la
plus large ; et
le dispositif d’introduction comprenant :

une canule tubulaire (14) dans laquelle le
dispositif de dérivation peut être chargé ini-
tialement, et un élément allongé est ensuite
utilisable pour pousser le dispositif de déri-
vation hors de l’extrémité distale de la ca-
nule tubulaire, le dispositif d’introduction
étant dimensionné pour l’insertion dans
l’oeil et utilisable pour implanter le dispositif
de dérivation dans une position d’implanta-
tion dans laquelle a) l’extrémité proximale
est située au sein de la chambre postérieure
de l’oeil, b) la bride engage la lame criblée,
et la pluralité d’ouvertures est positionnée
soit (i) au sein du nerf optique, de sorte que
le fluide ponctionné initialement à travers la
lumière de l’élément tubulaire s’introduise
dans le nerf optique et se diffuse dans l’es-
pace sous-arachnoïdien soit (ii) dans l’es-
pace sous-arachnoïdien adjacent au nerf
optique, de sorte que le fluide ponctionné à
travers la lumière de l’élément tubulaire s’in-
troduise directement dans l’espace sous-
arachnoïdien.

2. Système selon la revendication 1, la largeur du dis-
positif de dérivation étant comprise entre 50 microns
et 400 microns dans sa partie la plus large.

3. Système selon la revendication 1, l’élément d’écran
comprenant une membrane semi-perméable réali-
sée et positionnée de sorte que le fluide refoulé par
les ouvertures formées dans l’élément à bout se dif-
fuse vers l’extérieur à travers la membrane, mais
que les corps étrangers et les cellules ne se diffusent
pas vers l’intérieur à travers la membrane et dans la
lumière de l’élément tubulaire.

4. Système selon la revendication 1, le dispositif de dé-
rivation étant composé au moins partiellement d’un
matériau sélectionné dans le groupe composé de la
façon suivante :

silicium ; polyéthylène ; polypropylène;
polycarbonate ; acier inoxydable et autres ma-
tériaux biologiquement compatibles.
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