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A balloon catheter is used for inflation of a lumen and includes a shaft having proximal and distal ends and a lumen therethrough.
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Abstract of the Disclosure

A balloon catheter is used for inflation of a
lumen and includes a shaft having proximal and distal
ends and a lumen therethrough. The shaft distal end 1is
attached to an inflatable balloon which has a lumen 1in
communication with the lumen of the shaft. The balloon
has a reinforcing metallic layer molded therein which
is made of a radiocactive material, so that upon
inflation of the balloon, the walls of a body lumen

come into the proximity of the radioactive metallic

layer.
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BALLOON CATHETER WITH RADIOACTIVE MEANS

BACKGROUND OF THE INVENTION

This invention relates to a catheter which is particularly intended for

use during internal therapy of a patient under radiation to reduce stenosis or

restenosis in a lumen.

The radioactive conductor integral with and carried by the balioon
device is introduced into a patient together with the balloon device. When
doing so any balloon members of the balloon device are deflated. so that this

device has a small diameter.

When the balloon device has been maneuvered into the target position
Inside the body of the patient, the balloon member may be inflated in order to
untold the radioactive conductor which has been arranged in a predetermined
pattern. There is an interaction between the conductor and the lumen. which

provides a number of diagnostic possibilities.

A suitable electric current may for instance be simultaneously fed to
the conductor, as a result of which a magnetic field is created affecting the
field of the MRI device, producing visible effects on the MR screen. The
conductor may also be entirely passive and result in radioactive energy being
provided to the iumen. The device may also be used by inducing an electric

current in the conductor, of which the various properties can be measured.

The inventicn will be explained in greater detail in the following

description with reference to the attached figures.
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DESCRIPTION OF THE DRAWINGS

Figure 1 shows a partly broken away and partly schematic perspective

view of a balloon catheter according to the invention:

Figure 2 illustrates a distal end of a balloon catheter according to

another embodiment:

Figure 3 shows a third embodiment of the balloon device of the

cathetem according to the invention: and

Figure 4 shows a fourth embodiment.

DESCRIPTION OF THE INVENTION

The catheter 1 according to the invention illustrated in Figure 1
comprises a tube-like basic body with a balloon device 3 at a distat end,
which comprises in this embodiment 1 a balloon member 5. A connecting
member 4 has been arranged at the opposite proximal end, through which a
lumen 7 in the tube-like body 2 is accessible and through which for instance a
medium under pressure can be supplied to the balloon member 9, In order to
expand the balloon member 5 from the deflated introduction state intoc the

inflated state use illustrated.

As can be seen in the figure the balloon member 5 carries a
radioactive conductor 6 arranged in a pattern, whereby the pattern is in the
case of this embodiment a coil shaped, although by no means is a coil the
only preferred embodiment. Both ends of the coil shape are connected to
connecting lines 8, 9 which have been led through the wall of the basic body
2 to the proximal end of the catheter 2. In another embodiment the
connecting lines can run through a separate lumen. Close to the proximal

end the conductors 8, 9 have been led outside and end in a connection 10
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A suitable radioactive source may be connected to the connection 10,

which source can supply a direct current or alternating current with any

waveform along with a radioactive after load. Or, prior to insertion. conductor
6 can be molded within bailoon member 5, already in a radioactive stent. As
a result a suitable radioactive field is generated around the balloon member 5
by the conductor 6 arranged in a coil shape. The consequent effect on the
field created by the catheter provides radiation on the area inside the lumen
of the body of the patient of where the balloon device 3 is situated, thereby

allowing radiation therapy to reduce restenosis.

With another mode of use the coil 6 is used as a receiving device in
the surrounding electromagnetic field. With this receiving device the iIntensity
of the field at that site can be determined, which once again may provide

information on the nature of the tissue of the patient surrounding the balloon

device 3.

With the balloon device 3 of Figure 1 the coil shape 6 arranged on it

has a coil axis which is substantially coaxial with the longitudinal axis of the

basic body 2.

It may also be desirable however to have a coil with a coil axis at a
different angle at one’s disposal. This has been realized in the embodiment
of Figure 2. The balloon device 15 of Figure 2 comprises a balloon member
16 and a balloon member 18 arranged inside it. The outer balloon member
16 carries a radioactive conductor 17 arranged in a coil shape, of which the
coil axis is placed at right angles to the longitudinal direction of the basic

body of the catheter.

The inner balloon member 18 carries a radioactive conductor 19 once
again arranged in a coil shape, of which the coil axis is coaxial with the
longitudinal axis of the basic body. Thus two coil shapes are provided with

coil axes positioned at right angles to one another.

JJI-33 3
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Each conductor 17, 19 is again connected to connecting lines 20, 21

which have been led to the proximal end.

Supplying medium under pressure in order to expand the balloon
members 16, 18 takes place via lumens in the basic body, which have not

been illustrated in detail.

The basic body furthermore comprises a lumen 22 which extends
through the entire basic body and is open at the extreme distal end. A guide
wire may be advanced through this fumen 22. in order to guide the distal end

of the catheter to the target position inside the body of a patient.

Arranged possibility to realize coil shapes with coil axes positioned at
angles to each other has been illustrated in Figure 3. In this case the balloon
device 25 illustrated comprises three balloon members 25, 27, 28, which
have been arranged one behind the other to be basic body. Each of the
balloon members 26, 27, 28 has a longitudinal shape and carries an
radioactive conductor 29 30 31 respectively with a coil axis which runs
substantially parallel to the longitudinal axis of the balloon member
concerned. By means of the illustrated arrangement of the balloons 26-28
three coils 29, 30, 31 are formed with three axes at right angles to one
another, so that the intensity of the radioactivity can be determined or
Influenced in three directions at rights angles to one another. The connecting
lines 22 connected to the electrical conductors on the balioon members have

once again been led via the body to its proximal end of the catheter.

In another embodiment the balloon members can have the more usual

sphere shape.

The conductors may be arranged to the balloon members in different

manners. Suitable is arranging the conductor by means of a deposition
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technique, such as for instance vacuum deposition. The conductor will in that
case be very flexible and can adapt to the deformations of the balloon
member concerned, without an interruption in radioactivity occurring in the

conductor and without sacrificing flexibility.

One can also choose for a wire-like conductor however, which is glued

to a balloon member, melted onto it or is included in a double wall.

With the embodiment illustrated in Figure 4, the balloon device 35
comprises one balloon member 36 with two radioactive conductors 37, 38.
The conductor 37 has been arranged just in the outer surface of the balloon
member 36 and the conductor 38 has been arranged nearer to the inner
surface of the balloon member 36. The conductors can aiso be arranged on
one and the same surface, preferably the outer one. As can be seen in the
figure, the conductors 37, 38 have once again been arranged In coil shapes,

wherz2by the coil axes of these coil shapes are in this case positioned at right

angles to each other.

Although in the embodiments shown here each time coil shapes with a
Cylindrical or spherical basic shape have been shown for the sake of clarity,
the conductor may be arranged on or within the balloon members in any
desired pattern. The shape employed also depends on the expanded shape
which has been chosen for the balloon member. In addition to the coil
shapes illustrated, also spiral shapes, zigzag shapes. et cetera are possible.
By choosing a suitable balloon member, also saddie shaped coils can be

obtained in the expanded state of the balloons concerned.

With the embodiment of Figure 2 it may for instance be possible that
the inner balloon member 18 can be expanded Independently of the outer
balloon member 16. As a result treatment may be carried out whilst only the
outer balloon member 16 is expanded and the inner balloon member 18 still

is deflated. Also in the case of an embodiment as illustrated in Figure 3, the
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balloon members 26-28 may be made in such a way that they can be

expanded independently of one another.

Because the conductor is radioactive., there is the possibility of

providing restenosis therapy to the lumen. The device is:

1) Centered on the lumen of the body by being located in the catheter

wall:

2) Radioactive to prevents stenosis:

3) Uses existing devices and technology so that it is easy and now

relatively inexpensive to manufacture.

The connecting lines of the conductors on the balloon members to the
proximal end of the catheter raay be embodied in many different ways. For
each conductor on a balloon member a separate pair of connecting lines
running to the proximal end may be employed in the manner illustrated but, in
the case of these conductors being electrical connectors as well a
multiplexer may for instance be used as well. Electronic circuits such as pre-
amplifiers and tuning and adaptirg electronics may be received in said
connecting lines. All these and similar embodiments are considered to fall

within the scope of the attached claims.
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The embodiments of the invention in which an exclusive property or privilege is
claimed are defined as follows:

1. A balloon catheter used for inflation of a body lumen, said balloon catheter
comprising a shaft having proximal and distal ends and a lumen therethrough, and
said shaft distal end attached to an inflatable balloon, said balloon having a lumen 1n
communication with the lumen of said shaft, and said balloon having a reinforcing
metallic layer molded therein; wherein said metallic layer 1s made of a radioactive
material, so that upon inflation of said balloon, the walls of the body lumen come into
the proximity of said radioactive metallic layer, and wherein the metallic layer 1s

patterned 1n a coil shape.

2. Catheter as claimed 1n claim 1, wherein the pattern comprises a number of coil
shapes, cach comprising a coil axis, and wherein the coil axes of the coil shapes

extend in different directions.

3. Catheter as claimed 1n claim 2, comprising three coil shapes, wherein the coil

axes are positioned substantially at nght angles to one another.

4. Catheter as claimed 1n claim 2, wherein each coil shape is carried by a

separate balloon.

5. Catheter as claimed 1n claim 1, wherein connecting lines have been connected
to ends of the radioactive metallic layer, which extend to the proximal end through the

walls of said catheter.

6. Catheter as claimed 1n claim 1, wherein said metallic layer has been fixed to

the material of the balloon by means of a vacuum deposition.

7. Catheter as claimed 1n claim 1, wherein the metallic layer has been fixed to

the material of the balloon catheter by means of a low extrusion process.
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8. Catheter as claimed in claim 1, wherein the balloon catheter has been made of a
thermoplastic material and the radioactive metallic layer has been encased 1n the

material from which the balloon catheter has been made.
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