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(57) Abstract

A capsule for taking up at least one radioactive source for application in brachytherapy and to be connected to a guidewire, the
capsule having a cylindrical mantle that can be closed on the proximal end by means of a coupling element, and the capsule having a
rounded top section at its distal end, the mantle and the inner surface of the top section defining a substantially straight circular-cylindrical
cavity, in which the operation at least one radioactive source is placed, the inner surface of the top section, at least in a peripheral area
thereof, being curved in distal direction and the cavity continuing somewhat in the top section, and the end of that least one radioactive

source, which is located near the inner surface of the top section, is

finished in a complementary curved fashion.
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The invention relates to a capsule for taking up
at least one radioactive source for application in
brachytherapy and to be connected to a guidewire, the
capsule having a cylindrical mantle that can be closed on
the proximal end by means of a coupling element, and the
capsule having a rounded top section at its distal end, and
the mantle and the inner surface of the top section
defining a substantially straight circular-cylindrical
cavity, in which in operation at least one radioactive
source is placed.

The invention also relates to a combination of a guidewire
and such a capsule.

Such a combination is known 1in practice and
described, for instance, in U.S. patent no. 4,861,520,
which is herewith incorporated by reference.

For local radioactive radiation treatment of a
specific internal area of the human body, such as a tumor,
or a wall section of a blood vessel, it is possible, as
described in U.S. patent no. 4,861,520, to deliver a
capsule with a radioactive source, via a tubular guiding
device, such as, for instance, a hollow needle, a flexible
tube or a catheter or the like, to the area to be treated.
For this purpose, normally the so-called "after loading"
technique is employed. First, the catheter or the like is
placed in the body and then the capsule attached to the
distal end of a guidewire is delivered with the help of a
remotely controlled device to the treatment area.

In order to deliver the capsule to the area to be
treated in a reliable and safe manner via the tubular
guiding device, even when the tubular guiding device is
forming sharp curves, the capsule should be as short as

possible and its front have a smooth shape without sharp
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transitions.

In the combination known from U.S. patent no.
4,861,520, the capsule has at the front, that is to say the
end facing away from the guidewire, a closed, almost
semi-spherical solid end that forms a whole together with
the cylindrical mantle of the capsule forms a whole. At the
end facing the guidewire, the connection between the
capsule and the guidewire is formed by a connecting device
(coupling element), partly extending in the cylindrical
mantle and connected through welding to the distal end of
the guidewire and the cylindrical mantle. This makes
possible a considerably shorter capsule with regard to the
prior art, according to which the cylindrical mantle was
provided at the front with a solid plug extending partly in
the cylindrical mantle with a semi-spherical end. The
obtained length advantage was on the order of 25% with the
application of seven miniature radioactive source elements.
With a capsule with an original length of 7.2 mm and a
diameter of 1.1 mm, a length reduction to a length of 5.5
mm was realized.

A problem with the known combination is that the
wall thickness of the capsule in front at the place of the
semispherical end is greater than that at the place of the
cylindrical mantle. Thus, the capsule is still longer than
necessary. Moreover, the greater wall thickness in the
distal end of the capsule disturbs the radiation pattern,
since, viewed from the source, more radiation is absorbed
in the axial direction than in the radial direction.

The invention intends to remove the outlined
problem and in general make available an improved capsule
for brachytherapy. For this purpose, according to the
iﬁvention, a capsule with the described type |is
characterized in that the inner surface of the top section,
at least in a peripheral area there of, is curved in distal
direction, and in that the cavity continues somewhat in the
top section, and that the end of the at 1least one
radioactive source, which is located near the inner surface
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of the top section, is finished in a complementary curved
fashion.

The invention will be described in more detail in
the following, with reference to the attached drawing.

Figure 1 shows schematically a longtudinally
cross-sectional diagram of an example of a guidewire with
a capsule provided with a radiation source according to
the prior art; and

Figure 2 shows schematically a 1longtudinally
cross-sectional diagram of an example of a combination of
a gquidewire (partially shown) and a capsule with a
radiation source according to the invention.

Figure 1 shows a cross-sectional diagram of an
example of a guidewire 1 that is provided at its distal end
with a capsule 2 for one or more radiation sources 3. The
proximal end of the guidewire is provided with coupling
means 4 or the like, in order to operate the guidewire. The
capsule is closed at its distal end and has there a
semi-spherical top section 5. From the top section 5, a
cylindrical mantle 6 extends backward. The proximal end of
the mantle is sealed with a solid coupling element 7 that
has a part 8 extending in the mantle, with a reduced
diameter, and a part 9, located in the extension of the
mantle, having a diameter essentially the same as the
mantle. The coupling element 7 is connected preferably
through welding, for instance, laser welding, with both the
guidewire 1 and the mantle 6. Such welds are indicated
schematically at 10 and 11. The capsule 2 has in
longitudinal cross-section an elongate rectangular cavity
bounded the top section by the mantle, the coupling element
and the inner surface of the top section in which one or
more radiation sources may be placed. In the example shown,
a single rod-shaped radiation source, for example a small

Iridium rod, is applied having also a rectangular shape.

Figure 1 clearly shows that the semi-spherical top

section of the capsule forms a much thicker wall section



10

15

20

25

30

35

WO 98/01186 PCT/NL97/00389

-4 -

than the mantle. Thus, viewed from the source, radiation
emitted in the axial direction is absorbed to a higher
degree than radiation emitted in the radial direction so
that near the front end of the capsule, an irregular
radiation pattern occurs.

Figure 2 again shows an example of a combination
according to the invention. Figure 2 again shows a capsule
20 for incorporating one or more radiation sources 21 for
brachytherapy. As an example, it is shown that the capsule
may be connected, if desired, although not necessary, via
a short thin cable or thread 22 with the guidewire 1, which
normally and substantially has the same diameter as the
capsule. The coupling element 23 has a shape adapted
thereto. A combination with a thin cable or thread between
the capsule and the guidewire is described in the related
Dutch patent application No. 1003528.

The capsule 20 in Figure 2 differs from the
capsule shown in Figure 1 in that the end surface 24 of the
cavity in the capsule, i.e., the inner surface of the top
section, has, at least in the area along the periphery of
the end surface, a certain curvature, which viewed from the
cavity extends outward to the top. Thus, the distance "g"
between the top of the capsule and the center of the end
surface is considerably less than is the case with the
known capsule. By implementing the rod-shaped radiation
source 21, or in the case of several radiation sources, the
front radiation source, with an adapted convex end surface,
the distance between the front end of the capsule and the
radiation center of gravity 25 may be reduced, as well.

A further improvement is possible by flattening
the top section of the capsule somewhat.

A combination with a capsule according to the
invention therefore provides an improved radiation pattern
and, moreover, makes a shorter capsule possible.

It should be noted that according to the
abovementioned, various modifications are obvious to a

person skilled in the art. For instance, the at least one
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radiation source may be curved at the other end in a

corresponding manner. This especially provides an advantage

if a single rod-shaped source is applied.
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CLAIMS
1. A capsule for taking up at least one radioactive
source for application in brachytherapy and to be connected
to a guidewire, the capsule having a cylindrical mantle
that can be closed on the proximal end by means of a
coupling element and the capsule having a rounded top
section at its distal end, and the mantle and the inner
surface of the topsection defining a substantially straight
circular-cylindrical cavity, in which in operation at least
one radioactive source is placed, characterized in that the
inner surface of the top section at least in an peripheral
area thereof is curved in distal direction and in that the
cavity continues somewhat in the top section, and in that
the end of the at least one radioactive source which is
located near the inner surface of the top section is
finished in a complementary curved fashion.
2. A capsule according to Claim 1, characterized in
that the top of the capsule is somewhat flattened on the
outside.
3. A combination of a guidewire with a capsule
according to Claims 1 or 2.
4. A combination according to Claim 3, characterized
in that, between the capsule and the guidewire, a
relatively short thread or cable with reduced diameter is
placed.
5. A combination according to Claims 3 or 4,
characterized in that a single rod-shaped radiation source
having a curved a shape at both ends is applied.
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