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(57) Abrégée/Abstract:
The Invention relates to a balloon-button system or a catheter for performing percutaneous enteral feeding, comprising a holding

part (2), which can be placed on the abdominal wall, and a probe tube (3), which extends from the holding part (2) while being
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(57) Abrege(suite)/Abstract(continued):

connected thereto and via which the nourishment that is inserted through a connecting part (4) situated in the holding part (2) can
be Introduced into the stomach lumen. The probe tube (3) forms, In the distal area thereof, an inner tube (8) and an outer tube (6)
that surrounds the same. The outer tube (6) Is formed by turning the inner tube (38) inside out at the distal end (10) of the latter ana
by pulling it back, and Is joined, at its proximal end (12), to the inner tube (3) In a fluid-tight manner. The outer tube can be
expanded to form a balloon (/) by Iintroducing water or the like via a supply line (16), which extends from the holding part (2) and
which discharges between the outer tube (6) and the inner tube (3). This system Is characterized In that the probe tube (3)
surrounds a protective tube (5), and the protective tube (5) has a higher Shore A hardness than the probe tube (3). This results In
providing the material that forms the balloon with a sufficiently high degree of flexibility. In addition, the protective tube (5) renders
the system sufficiently sturdy.
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(54) Title: BUTTON-BALLOON SYSTEM

—— (54) Bezeichnung: BUTTON-BALLOON-SYSTEM
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——= (57) Abstract: The invention relates to a balloon-button system or a catheter for performing percutaneous enteral feeding, compris-
== ing a holding part (2), which can be placed on the abdominal wall, and a probe tube (3), which extends from the holding part (2)

while being connected thereto and via which the nourishment that is inserted through a connecting part (4) situated in the holding
part (2) can be introduced into the stomach lumen. The probe tube (3) forms, in the distal area thereof, an inner tube (8) and an outer
tube (6) that surrounds the same. The outer tube (6) is formed by turning the inner tube (8) inside out at the distal end (10) of the
latter and by pulling it back, and is joined, at its proximal end (12), to the inner tube (3) in a fluid-tight manner. The outer tube can
< be expanded to form a balloon (7) by introducing water or the like via a supply line (16), which extends from the holding part (2) and

which discharges between the outer tube (6) and the inner tube (3). This system is characterized in that the probe tube (3) surrounds
&\ a protective tube (5), and the protective tube (5) has a higher Shore A hardness than the probe tube (3). This results in providing the
&\ material that forms the balloon with a sufficiently high degree of flexibility. In addition, the protective tube (5) renders the system
sufficiently sturdy.

1

874

& (57) Zusammenfassung: Bereitgestellt wird ein Balloon-Button-System bzw. ein Katheter fiir die perkutane enterale Erndhrung,

(\\i das bzw. der ein auf die Bauchdecke auflegbares Halteteil (2) und einen sich von dem Halteteil (2) erstreckenden sowie damit

& verbundenem Sondenschlauch (3), tiber den die durch ein Anschlussteil (4) in dem Halteteil (2) eingefiihrte Nahrung in das Magen-

o lumen einfiihrbar ist, besitzt, wobei der Sondenschlauch (3) in seinem distalen Bereich einen Innenschlauch (8) und einen diesen
umschliessenden Aussenschlauch

a [Fortsetzung auf der ndchsten Seite]
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(6) bildet und der Aussenschlauch (6) durch Umstiilpen des Innenschlauches (8) an dem distalen Ende (10) letzteren sowie durch
dessen Zurlickfiihrung gebildet ist, an seinem proximalen Ende (12) mit dem Innenschlauch (3) fluiddicht verbunden ist und durch
Einfiihren von Wasser oder dhnlichem iiber eine sich von dem Halteteil (2) erstreckende und zwischen dem Aussenschlauch (6) und
dem Innenschlauch (3) miindenden Zufiihrungsleitung (16) zu einem Ballon (7) aufgeweitet werden kann. Dieses System zeichnet
sich dadurch aus, das der Sondenschlauch (3) einen Stiitzschlauch (5) umschliesst und der Stiitzschlauch (5) eine grossere Shore-A
Harte besitzt als der Sondenschlauch (3). Dadurch besitzt das den Ballon bildende Material eine ausreichend grosse Flexibilitat.

Zudem ist das System aufgrund des Stiitzschlauches (5) ausreichend stabil.
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Balloon-button system

DESCRIPTION

The invention relates to a balloon-button system or a catheter for performing
percutaneous enteral feeding, comprising a holding part, which can be placed on
the abdominal wall, and a probe tube, which extends from the holding part while
being connected thereto and via which the nourishment that is inserted through a
cohnecting part situated in the holding part can be introduced into the stomach
lumen, with the probe tube comprising an inner tube and an outer tube that
surrounds the same, and the outer tube being formed by turning the inner tube
inside out at the distal end of the latter and by pulling it back, and being joined, at
its proximal end, to the inner tube in a fluid-tight manner, and being expandable
to form a balloon by introducing water or the like via a supply line, which extends

from the holding part and which opens out between the outer tube and the inner
tube.

Enteral feeding by applying a percutaneous endoscopic gastrostomy (PEG) is
methodically safe and clinically established (Dormann, A.J., et al. Am J
Gastroenterol 1999).

Moreover, so-called button systems are known, which are protected against
slipping out by means of a balloon or a flexible sleeve. After introducing the probe
tube of such a button system through the stoma into the stomach, the balloon is
filled from outside via a valve with a liquid, or the sleeve is relieved. During filling,
the balloon eXpands or the sleeve deploys its final shape. The thereby formed
retaining member fixes the system at the distal end. The button system is thereby
supported by a holding part outside on the abdominal wall. Usually, water is used

as the liquid for deploying the balloon.
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In the known anterior balloon-button systems, the probe tube is surrounded by an
outer tube resting against it at the outside. The outer tube is joined to the probe
tube, e.g. bonded by adhesive, both on its distal and proximal end. If water or the
like is then introduced into the interspace between the outer tube and the probe
tube (to be more precise, between the inner surface area of the outer tube and
the outer surface area of the probe tube), the outer tube will assume a balloon-
like shape. In order to enable this, the outer tube must be made of a material

having a sufficiently high degree of flexibility, e.g. of silicone.

The weak points of this known balloon-button system are the connection points
or bonding locations between the outer tube and the probe tube, which forms the
inner tube in that section where it is surrounded by the outer tube. These
connection or seam locations turned out not to support a permanent load so that

water from the balloon could reach the stomach, and the safe fit of the system
could no longer be guaranteed.

In order to encounter the described drawback, balloon-button systems have been
developed, wherein the probe tube and the outer tube are manufactured in one
piece. Such a tube is obtained in that the distal end of the probe tube is turned
inside out and is returned or pulled up over the distal end of the then resulting
inner tube. In this manner, the distal connection of the inner tube and the outer
tube can be formed in one piece. However, the outer tube, now as before, must

be connected at its proximal end to the inner tube by bonding or the like.

These systems are insofar disadvantageous as the inner tube and the outer tube,
due to their one-piece configuration, must be manufactured from the same
material. In other words, the inner tube and the outer tube have the same
flexibility. It has turned out to be difficult to use a kind of mean flexibility so that,
on the one hand, the outer tube is sufficiently flexible to form a balloon, and the
inner tube, on the other hand, has sufficient and required stability. This applies

even then when the wall thickness of the probe tube varies along its axial length.
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Button systems are already known wherein the balloon is comprised of differently
configured retaining members, e.g. sleeves. In this respect, reference is made to
EP-A-0 824 929 and the therein mentioned documents US-A-3,108,595 and US-
A-4,666,433.

It is the object of the present Invention to provide a balloon-button system, the
probe tube of which has sufficient stability, and the outer tube of which that forms
the balloon has sufficient flexibility and is permanently and securely connected to
the probe tube.

This object is achieved by a balloon-button system according to the teaching of
claim 1.

The probe tube of the balloon-button system according to the invention is quasi a
tube-in-tube system. The innermost tube is formed by a so-called support tube
that is enclosed over its entire length by a further tube (this further tube here will
be referred to as a probe tube for simplicity reasons). This probe tube is turned
Inside out at its aistal end. The area turned inside out thus is pulled over or
returned over this probe tube from the distal end in the direction towards the
holding part. This further tube or probe tube, in the area of the distal end of the
probe tube, hence forms an outer tube as well as an inner tube. For reasons of
simple terminology, the probe tube in the latter area is also referred to as an
inner tube, while its area turned inside out is referred to as an outer tube. This
probe tube, however, is comprised of one piece. The inner tube, at its distal end,
hence transits into the outer tube in one piece. In other words, the probe tube has
no adhesive joint or the like at its distal end. Of course, the outer tube, at its
proximal end, must be connected to the inner tube in the usual way by adhesive

bonding or the like in a fluid-tight manner.



10

15

20

25

30

CA 02445862 2003-10-30

4

According to the invention, the support tube enclosed by the probe tube has a
higher Shore A hardness than the probe tube. Thus, it is possible to impart the
material that is expanded to form a balloon, the flexibility required for this
purpose. Furthermore, the tube unit introduced into the stoma and the stomach
has a sufficient stability and rigidity due to the higher Shore A hardness of the
support tube.

According to a preferred embodiment, the support tube has a Shore A hardness
of 65 to 100, and in particular of about 80, whereas the probe tube has a Shore A
hardness of 20 to 55, and in particular of about 40.

By the range indication of 65 to 100 and also 20 to 55, all intermediate values
and especially all intermediate single values are included and disclosed. The
range for the Shore A hardness of 65 to 100 hence includes at least the following

single values:

65, 66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85,
36, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99 and 100.

The same applies for the Shore A hardness of 20 to 55; this range, too, includes

at least all single values and hence the values:

20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40,
41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54 and 55.

Moreover, all closer ranges between the end values of the range indications are
also Included and disclosed. Thus, the range of 65 to 100, for example, is inter
alia representative of 70 — 100, 75 — 100, 80 — 100, 85 - 100, and 90 — 100, as
well as 65 — 95, 65 — 90; 65 — 85, 65 — 80 and 65 — 75, as well as of the ranges
70 — 95 and 75 — 90, so as to mention only a few. Also, the range of 20 — 55
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includes all closer ranges, and in particular, for example, 20 — 50, 20 — 45, 20 —
35, 20 - 30, 25 - 55, 30 - 55, 35 - 55, 40 — 55, 25 — 50 und 30 - 45.

The material of which both the support tube and the probe tube are manufactured
preferably is an injection-moldable material, e.g. a rubber, and, particularly

preferred, silicone.

For manufacturing the probe tube, it is useful to manufacture and in particular
injection-mold the inner support tube first. Subsequently, this support tube is
surrounded by the material forming the probe tube, and in particular the silicone
material, with the probe tube extending beyond the distal end of the support tube.
Following the distal end of this probe tube is that tube portion or that material that
will constitute the outer tube in that this tube portion or material is returned to the
probe tube or is turned inside out. The wall thickness of this outer tube, related to
the returned state or the state turned inside out, is smaller at the distal end than
at the proximal end. The wall thickness thereby may be increased continuously or
discontinuously. Thus, it is achieved that the outer tube has a smaller thickness
at its distal end (related to the state turned inside out) than at its proximal end,
and hence is more flexible near its distal end, which will be explained later in

more detail.

In the transition area from the inner tube to the outer tube, the inner tube
preferably is tapered towards the outer tube, whereas the outer tube in turn then
Is expanded in a funnel-shape in the direction towards its proximal end. These
indications thereby relate to the non-inflated state. In other words, a kind of
constriction oriented radially inwards is present at the transition from the inner
tube to the outer tube. If the outer tube is tured inside out and pulled back over
the inner tube, then the probe tube, at its free end with which it is introduced, is

acutely tapered off, whereby this introduction is facilitated.
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Also, the holding part which is placed on a patient's abdominal wall, preferably is
a holding part, also referred to as a silicone holding part in the following, which is
manufactured by injection-molding of silicone. In order to guarantee a permanent
connection between the probe tube and the silicone holding part, the proximal
end of the probe tube, that preferably has been manufactured separately in
advance, is surrounded by injection material of this silicone holding part during
the injection-molding process of the silicone holding part, so that a permanent
connection is given. It is also possible to manufacture the holding part and the

probe tube in one operation, e.g. by injection-molding.

Like any other balloon-button system hitherto known, the holding part of the
system of the invention, too, features a connecting part which is approximately
tubular or funnel-shaped. It may be, for example, a connection piece similar to a
Luer lock. This connecting part appropriately is comprised of a hard plastic part
that is surrounded, during the manufacture process of the silicone holding part,

by the silicone material serving for manufacturing the holding part.

For improving the connection between this hard plastic connecting part and the
remainder of the silicone holding part, the connecting part preferably features a
rim protruding radially outwards and being at least in part peripherally
circumferential, and having at least one break-through. When this connecting part
IS surrounded with silicone material during the injection-molding process, the
silicone material not only penetrates into and fills the break-through, but also
encloses the rim, so that pulling out of the Connecting part in the axial direction is
prevented or at least aggravated due to the form-fit enclosure of this rim by the

silicone material.

In order to obtain a kind of twist protection of the connecting part relative to the
rest of the holding part, the connecting part moreover preferably features several

knobs or ribs oriented radially outwards either attached to the connecting part as
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such and/or to the lower side of the rim or formed in one piece with same, with

the lower side of the rim being that side that points towards the probe tube.

The invention will be explained in more detail by means of the accompanying

drawings illustrating preferred embodiments. The drawings show:

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

a longitudinal section through the balloon-button system

according to the invention with the balloon filled,
a section view analogous to Fig. 1, wherein, however, some
parts have been omitted for better representation, and with

the balloon emptied,

a longitudinal section view of the probe tube of the balloon-

button system according to the invention,
a cross-sectional view taken along line B-B of Fig. 3,

a longitudinal section view analogous to Fig. 3, with the

probe tube, however, being turned inside out,
an enlarged view of the area A of Fig. 5,
a side view of a connecting part,

a cross-sectional view of the connecting part shown in Fig. 7,

and

a top view from above of the connecting part shown in Fig. 7.
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The balloon-button system 1 shown in a longitudinal section view in Fig. 1 or the
catheter shown there for performing percutaneous enteral feeding has a holding
part 2 connected to a probe tube 3. The holding part 2 is injection-molded from
silicone and encloses a connecting part 4 constituting a connection similar to a
Luer lock, and through which a nutrient solution etc. may be introduced into the
probe tube 3 in the usual manner by means of known pass-over tubes (not
shown). For this purpose, the probe tube 3 is introduced in a patient's stoma in
such a manner that the probe tube 3 reaches the stomach and the holding part 1
rests on the abdominal wall. When the system is fixed in place, which will be
explained later in more detail, the nutrient solution or similar may be applied
through this system. The nutrient solution then exits at the free distal end 10 of
the probe tube and reaches the stomach.

The balloon 7 shown in Fig. 1 serves for fixing system 1' in place, which balloon is
formed in the distal end area of the probe tube 3, which will be explained later in
more detail.

At the proximal end, the probe tube 3 is enclosed by the silicone material of
holding part 2. For manufacturing this system, the probe tube 3 is first

manufactured separately, and then the silicone holding part 2 is added by
molding.

For manufacturing the probe tube 3, a tube of the kind shown in Fig. 3 is made,
e.g. by injection-molding. The probe tube 3 shown there comprises a support
tube 5 that has a higher Shore A hardness than probe tube 3.

After manufacturing support tube 5, e.g. by injection molding of silicone, this
support tube 5 is surrounded by the silicone material forming probe tube 3. As a

result, probe tube 3 extends beyond the _distal end of support tube 5.
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The end portion of probe tube 3 designated C in Fig. 3 is turned inside out and is
again pulled over or returned on probe tube 3. The then resulting situation is

illustrated in Fig. 5. The pulled back area of probe tube 3 represents the outer
tube 6 in area D.

The end portion of probe tube 3 designated C in Fig. 3 hence serves for forming
the outer tube 6. The inner diameter of this end portion C, in that case,
corresponds to a high degree to or is slightly smaller than the outer diameter of
probe tube 3 in that area, over which this end portion C is intended to be pulled
by a return operation or by turning it inside out. At the proximal end 12 (related to
the state turned inside out), this end portion C is tapered or its inner diameter is
smaller. This tapered area of end portion C is shown at the right end in Fig. 3.
This tapered portion serves the purpose of establishing the connection to the
probe tube when this end portion C is turned inside out. This tapered area hence
is intended not to expand during inflation of the balloon, but is intended to rest

against the outer surface area of probe tube 3, such as it is shown, for example,
in Fig. 1. |

The area of end portion C having the larger inner diameter serves the purpose of
forming the outer tube 6 (after turning the inside out), and constitutes the area

that can be inflated to form a balloon.

The wall thickness of the outer tube 6, in that case, is continuously increased
from its distal end 10 towards its proximal end 12. Thus, the wall thickness of the

~outer tube is smaller in the vicinity of the distal end 10 than in the vicinity of the

proximal end 12. Thereby, during inflation, the balloon or outer tube 6 expands
more near the distal end 10 than it does near the proximal end 12. This leads to
the effect that outer tube 6, during inflation, folds back about the connection area
at its distal end 12, which connhection area is bonded with probe tube 3, and
hence also folds back about sleeve 11, from the position shown in Fig. 6 to the

position shown in Fig. 1, and hence rests externally against this connection area
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and.fom'ls a kind of additional sleeve. Due to the pressure prevailing inside of
balloon 7, the outer tube 6, in addition, is pressed again radially inside to probe
tube 3 (to be more precise, to sleeve 11) and the proximal end 12 thereof,

resulting in an additional protection of this connection area.

In the transition area 26 (Figure 3), the outer diameter of the inner tube 8 is
decreased towards the outer tube 6. Thereby, the inner tube 8 is tapered in this
transition area 26 towards the outer tube 6. The outer tube 6 then expands again
iIn a funnel-shape, starting from the inner tube towards its proximal end 12, and
then passes over into a continuous area, that remains approximately constant up
to the tapered area described above.

This results in the formation of a kind of constriction. When the outer tube 6 is
turned inside out, then the inner tube, together with the outer tube 6 nested over
same, forms at its free end a kind of acutely tapered end such as it is shown, for
example, in Fig. 5 and also in Fig. 2. This facilitates the introduction of the probe
tube.

At its proximal end 12, the outer tube 6 has on its inner surface area 13
peripherally circumferential beads 14 that engage in grOoves 15 formed in the
outer surface area 9 of probe tube 3. Moreover, probe tube 3 and outer tube 6
are bonded together in this area A. In addition, this entire portion is enclosed by a
sleeve 11 such as it is in particular shown in Fig. 6. This sleeve 11, too, is
bonded together with those parts which are enclosed by sleeve 11.

The probe tube 3 or inner tube 8 hence is formed in one piece with the outer tube
6, and, to be more precise, of silicone having a Shore A hardness of about 40 in
the embodiment shown. The support tube 5 in that case has a Shore A hardness
of about 80.
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Due to this configuration, a kind of loop, such as it is shown in Fig. 5, results at

the distal end 10 at the transition between probe tube 3 or inner tube 8 and outer

tube 6. Therefore, a reliable connection is given in this location or in this area,

which is of a permanent and dependable nature.

Into probe tube 3, a supply line in the form of a supply tube 16 is integrated,
which extends in the axial direction and which is quasi inserted between probe
tube 3 and support tube 5. For this purpose, support tube 5 has an axially
extending, approximately U-shaped groove, in which this supply line or this
supply tube is 16 inserted. On the outside, this supply tube 16 is surrounded by
the probe tube material. This supply tube 16 exits probe tube 3 in region D, to be
more precise, in the distal end area D thereof. Through this supply tube 16, water
can be introduced from the holding part 2 into the space between the outer tube

6 and the inner tube 2 in area D. The state, which may hereby be obtained, is
shown in Fig. 1.

Situated in holding part 2 is a valve 18 of the usual kind, via which water may be
introduced into supply tube 16 through a feed line 19 formed in holding part 2.

Holding part 2, moreover, is provided with a plug 20 for closing the connecting
part 4, and with a plug 21 for closing valve 18. These plugs 20 and 21 are

connected to the central area of holding part 2 by. means of a flexible area.

When water is filled in the area D between the outer tube 6 and the inner tube 3,
the outer tube 6 folds back at its proximal end 12 towards holding part 2, so that
the shape results which is shown in Fig. 1, since the outer tube 6 is made of a

flexible material, so that also the wall of outer tube 6 becomes longer during the
“inflation” of balloon 7 and enables this folding back. '

The connecting part 4 shown in Fig. 7 in a side view has a peripherally
circumferential rim 22 with several break-throughs 23 filled with the silicone
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material of holding part 2. Rim 22 in that case is injection-molded in one piece

with the rest of connecting part 4, and, to be more precise, of a hard plastic

material.

At the axial side of rim 22 pointing towards probe tube 3, several knobs 24 or ribs
are integrally molded, which are at the same time integrally molded at the tubular
area 25 of connecting part 4 and extend radially outwards from there. Thereby,

an axial locking and a twist protection of connecting part 4 is guaranteed.

Due to the higher Shore A hardness of support tube 5, the balloon-button system
of the invention or the catheter of the invention has sufficient stability and rigidity.
At the same time and due to the comparatively lower Shore A hardness of probe
tube 3 and also of outer tube 6, sufficient flexibility is given for the material
forming balloon 7. The connection between the outer tube and probe tube at the
distal end is in one piece and hence of a particularly reliable nature. Due to the
shape and configuration of the balloon when it is filled with water, a safe fit of the

system of the invention is ensured.
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List of Reference Numerals

system

holding part

probe tube

connecting part

support tube

outer tube

balloon

inner tube

outer surface area

free or distal end of probe tube 3
sleeve

proximal end of outer tube 6
inner surface area

bead

peripherally circumferential groove
supply line or supply tube

axial groove

“valve

feed line

plug for connecting part 4

plug for valve 18

rm

break-through

knobs

tubular area of connecting part

transition area
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CLAIMS:

1. A balloon-button system for performing percutaneous

enteral feeding, comprising

a holding part, which can be placed on the abdominal
wall,

and a probe tube connected to and extending from the
holding part via which nourishment that is inserted through a
connecting part situated 1n the holding part can be
introduced into the stomach lumen,

wherein a distal end of the probe tube is turned inside
out over a portion of the probe tube proximal to the distal
end, and the distal end joined to the probe tube in a fluid-
tight manner to define an outer tube overlying an inner tube,
the distal end of the probe tube being a proximal end of the
outer tube, the probe tube, outer tube, and inner tube being
a single monolithic piece;

wherein the outer tube 1s expandable to form a balloon
by introducing a liquid via a supply line which extends from
the holding part and which opens out between the outer tube
and the inner tube, and

wherein the probe tube encloses a support tube, and the

support tube has a higher Shore A hardness than probe tube.

2. The balloon-button system according to claim 1, wherein
the support tube has a Shore A hardness of 65 to 100, and the
probe tube has a Shore A hardness of 20 to 55.

3. The balloon-button system according to claim 2, wherein

the support tube has a Shore A hardness of about 80, and the

probe tube has a Shore A hardness of about 40.

4, The balloon-button system according to claim 1, wherein
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the outer tube, at its proximal end, where it 1s connected to
sald probe tube, has at least one peripherally
circumferential bead on its inner surface area, which bead
engages 1into an opposite groove formed in the outer surface

area of said inner tube.

5. The balloon-button system according claim 1, wherein the
outer tube, at 1ts proximal end is connected to the probe

tube by bonding.

6. The balloon-button system according to claim 1, wherein
the probe tube and the support tube are made of an injection-

moldable material.

7. The balloon-button system according to claim 6, wherein

the injection-moldable material is silicone.

8. The balloon-button system according to claim 1, wherein,
the wall thickness of the outer tube is smaller in the area

of its distal end than in the area of its proximal end.

0. The balloon-button system according to claim 1, wherein,
sald 1nner tube 18 tapered in a transition area towards said

outer tube, and said outer tube, 1in this transition area

again 1s expanded in a funnel-shape in a direction towards

1ts proximal end.

10. The balloon-button system according to claim 1, wherein,
the holding part 1s a silicone holding part made by

injection-molding of silicone.

11. The balloon-button system according to claim 10, wherein
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the proximal end of the probe tube 1is enclosed by the

silicone material of the silicone holding part.

12. The balloon-button system according to claim 10, wherein
the connecting part is approximately tubular or funnel-
shaped, is made of hard plastic, and has a radially outwardly
protruding and at least in part peripherally circumferential

rim, which has at least one break-through, and which 1is

completely surrounded by the silicone holding part.

13. The balloon-button system according to claim 12, whereiln
the connecting part, on the lower side of said rim and hence
on the side pointing towards the probe tube has several knobs
oriented radially outwards, which are attached to said

holding part, or are formed in one piece with same and are

surrounded by the silicone holding part.

14. The balloon-button system according to claim 12, whereiln
the connecting part, on the lower side of said rim and hence
on the side pointing towards the probe tube has several knobs
oriented radially outwards, which are attached to the lower

side of said rim, or are formed in one pilece with same and

are surrounded by the silicone holding part.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agent
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