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Abstract: An artificial sphincter comprises at least two elements (2) associated with each other and hollow for contaming a

— A

pressurized fluid; said elements (2) being adapted to be arranged on the sides of the urethra of a patient and have a substantially
semi-conical shape; each element (2) has a respective contact surface (3) with the urethra of substantially semi-cylindrical shape.
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"ARTIFICIAL SPHINCTER™

P
—

The object of the present invention 1s an artificial

sphincter.

5 In particular, the present invention can be applied in the
regulation of a urine flow in the urological apparatus of a
patient.

According to the prior art, artificial sphincters comprise

gr—
—

two hollow balls arranged around the wurethra of the

10 patient, directly downstream of the bladder.
The balls are filled with physiological solution so as to
exert a pressure on the urethra 1n a manner such to ensure
the seal thereof, preventing the outflow of urine, up to a
specific urine pressure. When the pressure exerted by the
15 urine on the urethra exceeds the pressure exerted by the
sphincter on the urethra, the urine flows out.
The pressure of the physiological solution within the balls
can be regulated by increasing or decreasing the quantity

P

of ligquid introduced through two afferent ducts accessible

200 from outside the patient.
Examples of devices which can be used for the treatment of

also sphincter pathologies such sphincters can be seen 1n

UsS 4,587,955, US 2010/312052 and US 2012/123195.
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US 4,587,955 discloses a mechanical latch for securing an
artificial sphincter device within the body and, more 1in

particular a mechanical latch which secures a belt about an

inflatable cuff portion of an artificial sphincter;

5 disadvantageously, this solution has not produced optimal
results. Indeed, the two balls are unable to remain 1n the
assigned position for a long period. In such a manner,
being moved, they determine a non-ideal contact with the
patient's urethra and do not ensure the desired seal.

10 Alternatively, in US 2010/312052 it 1is disclosed an
anatomical augmentation device which 1s configured to
augment a tubular member of a human body; according to said

solution a ring 1s used that can be wound around the

urethra, 1t 1s also fillable with physiological solution.

15 Also 1n thils case, the pressure 1nside the ring can be

regulated by adjusting, from the outside, the quantity of

liquid introduced into the ring itself.

Also this solution, nevertheless, 1S not at all

satisfactory. Indeed the ring progressively tends to be
20 sclerosed, 1losing the necessary seal and, with this, 1its

functionality.

US 2012/123195 discloses a gastric band which 1is also

sultable to be used for the treatment of fecal incontinence
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Or urinary ilncontinence.
In this context, the technical task underlying the present
invention i1s to propose an artificial sphincter that

gl

overcomes the drawbacks of the abovementioned prior art.

5§ In particular, an objective of the present invention 1is to

provide an artificial sphincter that 1is effective and

reliable over time.

In accordance with an aspect, the 1nvention relates to an

artificial Sphincter comprising at lLeast two elements
10 connected to each other and hollow for containing a

pressurized fluid; said elements being adapted to Dbe

arranged on the sides of the urethra of a patient;

cach of said elements having a respective contact surface

with the urethra of substantially semi-cylindrical shape;

15 wherein each of said element has a semi-conical surface

opposite the contact surface.

Further characteristics and advantages of the present

invention will be clearer from the exemplifying and hence

20 non-limiting description of a preferred but not exclusive

F

embodiment of an artificial sphincter, as 1illustrated in

the enclosed drawings, 1n which:

- figure 1 1s a perspective view of an artificial
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sphincter in accordance with the present invention;

o

- figure 2 1is a side sectional view of the artificial

sphincter of figure 1 along the section plane II-II;
~ figure 3 1is a plan view of the artificial sphincter of
5 figure 1; and

g

- the view 4 1s a perspective view of the artificial

i

sphincter of figure 1 according to a different angle.

With reference to the enclosed figures, reference number 1

overall indicates an artificial sphincter 1n accordance
10 with the present invention.

The sphincter 1 comprises two elements 2 that are

equivalent, mutually facing and connected to each other.

The elements 2 have elongated form along an extension axis
WA,

15 The elements 2 are internally hollow 1n order to allow
containing | a pressurized fluid. By way of example, the
fluid 1s physiological solution.

The elements 2 are arranged along the urethra and, more
precisely, on opposite sides of the same.

20 More 1n detail, the elements 2 connected with each other,
auring use, are arranged with a respective first end 2a 1n
a position proximal to the bladder and with a respective

second end 2P 1n a distal position.
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Fach element 2 has a respective contact surface 3 of a
substantially semi-cylindrical shape for coming 1nto
contact with the opposite sides of the urethra.
Advantageously, in such a manner, the contact between the

5 elements 2 and the urethra occurs on a wide surface. The
action of the elements 2 1s therefore 1improved and the
coupling with the urethra clearly becomes stable.

In detail, the elements 2 exert, on the urethra of the

patient through the contact surfaces 3, a pressure

10 decreasing from the first 2a to the second end 2Z2b.
In other words, the elements 2 exert a greater pressure 1n
proximity to the bladder, where the pressure exerted by the
urine 1s greater, and exert a lower pressure moving away
from the Dbladder, concordantly with the decreasing
15 progression of the pressure from the urine along the
urethra.
This allows exerting an optimal pressure along the length
of the urethra in contact with the elements 2.
In accordance with that stated above, cach element 2 has a

20 substantially semi-conical shape.

In detail, each element 2 has a flat surface 4 and a semi-

conical surface 5, facing the flat surface 4. The contact

surface 3 is obtained along the entire length of each flat
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surface 4 along the axis “A”. In fact, each flat surface 5
is divided into two portions by the contact surface 3.
A base surface 6, which 1is also flat, completes the
elements 2.

5 In such a manner, each element 2 has a cross section at the
longitudinal extension axis “A” with area decreasing from

the first 2a to the second end 2b.

The artificial sphincter 1 further comprises two ducts 7
assoclated with a respective element 2.

10 As stated, the elements 2 are hollow and at their interior

define a cavity 8 for containing a pressurized fluild which,

preferably, 1s a physiological solution.

The ducts 7 are in fluid communication with the respective

cavities 8 so as to be able to introduce and extract the
15 physiological solution therein and to requlate, 1n such a

manner, the pressure that the fluid exerts.

During use, when the artificial sphincter 1 i1s installed in

J—

the patient, the ends of the ducts 7 not connected to the

elements 2 are outside the patient himself/herself in a
20 manner such that the adjustment of the pressure of the

physiological solution can also be subsequently carried
out.

The elements 2 are made of biocompatible material.
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15

20

Preferably, the elements p are made of silicone.

Alternatively, the elements 2 can be made of polysulphone,
polyester or polyurethane. Such materials allow the
elements 2 to adhere to the adjacent biological fTissues 1n

P

order to allow an effective anchoring of the artificial

sphihcter 1.
In addition, each contact surface 3 1s covered with a layer

of pyrolytic turbostratic carbon. This allows the

prevention of such contact surfaces 3 from attaching to the

urethra of the patient 1n order to prevent deformations or

stenosis.

The thickness of such layer of pyrolytic turbostratic

carbon comprises between 0.1 mm and 0.3 mm and 1s

preferably substantially equal to 0.2 mm.
The artificial sphincter 1 further comprises a connection

member 9 arranged between the elements 2 in order to

connect them.

This allows the prevention of excessive relative movements

between the elements 2.

In the preferred embodiment, the connection member 9
comprises a strip 10 of bilocompatible fabric fixed on the
semi-conical surfaces 5 of the elements 2.

Preferably, the fixing between the strip 10 of fabric and
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the semi-conical surfaces 5 occurs by means of gluing.
In other words, they strip 10 has a first end fixed to one
of the elements 2 and a second end fixed to the other
element 2.

5 Advantageously, the connection member 9 1is only active at
the first facing edges 11 of the elements 2.

The first edges 11 are those defined Dbetween the semi-

conical surface 5 and the flat surface 4 facing each other

and arranged on one side of the artificial sphincter 1.

10 Naturally, also second facing edges 11 are defined, and

these are those defined between the semi-conical surface 5

and flat surface 4 facing each other and arranged on the

opposite side of the artificial sphincter 1.
The strip 10 only passes 1in proximity to the first edges
15 11. In this manner, a substantially hinge-like connection

g

1s defined between the elements 2. The translation of such

elements 2 1s limited to the length of strip 10 not fixed

to the semi-conical surfaces 5, and such elements 2 can

rotate with respect to each other.

20 In such a manner, the relative position between the
elements 2 1s substantially ensured, while at the same time
a rigidity 1s also prevented that could cause damage to the

tissues of the patient or failures of the sphincter 1.
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Alternatively, the connection member 9 comprises two oOr
more strips of biocompatible fabric fixed to the elements 2
and all arranged on the same side of the artificial
sphincter 1.

5§ The 1nvention thus described attains the proposed object.
Indeed, the artificial sphincter in accordance with the
present 1nvention allows the maintaining, for a long time,
of both the correct position with respect to the urethra

and 1ts functionality.

10 Indeed, the presence of the counter—shaped contact surfaces

*

of the urethra allows the elements to assume a stable

position over time.

Also the substantially semi-conical shape of the elements

that form the sphincter allows an easy and stable anchoring

g

15 1n the pelvis of the patient.
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CLAIMS

1. An artificial sphincter comprising at least two
elements connected to each other and hollow for containing

a pressurized fluid; said elements being adapted to be

5 arranged on the sides of the urethra of a patient;

each of said elements having a respective contact surface

with the urethra of substantially semi-cylindrical shape;
wherein each of said element has a semi-conical surface
opposite the contact surface.

10 2. The sphincter according to claim 1, wherein said

elements exert a decreasing pressure on the urethra from a

first end arranged, during use, in a position proximal to

the bladder of the patient, to a second end arranged,

during use, 1n a position that is distal from the bladder
15 of the patient.
3. The sphincter according to claim 1 , wherein each of
sald elements has a cross section having area decreasing
from a first end arranged, during use, in a position
proximal to the bladder of the patient, to a second end
20 arranged, during use, in a position that is distal from the
bladder of the patient.
4. The sphincter according to claim 2, wherein each of

said elements has a cross section having area decreasing
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from said first end to said second end.

S. The sphincter according to any one of claims 1 to 4,
comprising an operative connection member arranged between
sald elements.

5 6. The sphincter according to <c¢laim 5, wherein said
connection member comprises a strip of biocompatible fabric
fixed on the semi-conical surfaces of said elements.

/. The sphincter according to claim 5 or 6, wherein said
connection member 1is only active at a first facing edges

10 of said elements, wherein said connection member defines a
hinge-like connection between said elements at the first
facing edges.

8. The sphincter according to any one of claims 1 to 7,

—

wherein said elements are made of silicone.

15 9. The sphincter according to any one of claims 1 to 8,
whereln each contact surface 1s covered with a layer of

pyrolytic turbostratic carbon.

10. The sphincter according to any one of claims 1 to 9,

comprising ducts connected to each of said elements

20 respectively for inserting and/or removing fluid from said

elements themselves.
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