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(57) Claim

1. - A guide wire comprising:
an elongated flexible shaft with a proximal porticn and a distal portion;
a helical coil assembly surrounding and connected to the distal portion of the
shaft, the helical coil assembly including a distal radiographically visible helical coil
and a proximal radiographically invisible helical coil, the outside diameter of the helical
coil assembly being essentially uniform;
a connecting helical coil having one end screwed into a distal portion of the
proximal helical coil and with the other end screwed into a proximal portion of the
distal helical coil; and 4
a rounded distal tip.
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GUIDE WIRE
Background of the Invention

The invention pertains to a guide wire,
especially for the percutaneous introduction of a
balloon dilatation catheter into a blood vessel, with
an elongated flexible shaft that contains a proximal
end and a tapered distal end, and having a flexible
spiral (helical ceil) that surrounds the distal end
of the shaft and is attached to it. The helical coil
contains a distal radiographically visible part, a
proximal radiographically invisible part and
connection agents for the joining of the two parts of
the helical coil.

Guide wires are known in several versions.
For the introduction of a balloon catheter into a
blood vessel, the guide wire is inserted into the
blood vessel with the aid of a guide catheter, and
the balloon catheter is pushed onto the guide wire
and advanced in the vessel until the spot intended
for treatment is reached. In the placement of the
guide wire it is important that its distal end is
steerable within the blood vessel and is visible on
the X-ray screen. Furthermore, it should also be
possible to make the region of the blood vessel
intended for treatment visible with the aid of a
contrasting agent. To assure that the distal end of
the guide wire has the smallest negative effect on
the visibility of the vessel, with the guide wires of
the known design only a frontal section of the
helical coil is opaque to X-rays and, therefore,
easily visible. The two parts of the helical coil
have to be securely connected to each other, so that
breakage of the helical coil during treatment can be
eliminated. On the other hand, the connection of



10

15

20

25

30

-2 -

these two parts shouid not diminish the steerability
and the flexibility of the guide wire.

In the guide wire according to US-A-
4,922,924, both parts of the helical coil are turned
(screwed) into each other over several stretched
turns (coils). At the ends of the bifilar section,
both parts are soldered to each other and to the
central shaft. A safety wire is inserted in the
helical coil with one end connected to the shaft and
the other end <connected to the distal tip of the
guide wire. This safety wire is interided to assure
that the helical coil can be bent intc a certain form
and that in case of breakage of the helical coil the
distal part of the helical coil cannot separate from
the shaft.

US-A-4,748,986 shows a similar guide wire, in
which also a distal part of the helical coil is
screwed into a proximal part and is soldered together
with it and also with the shaft. The soldered area
extends here over the entire bifilar section, and
this guide wire is also provided with a safety wire
that conn~cts the tip with the shaft.

The critical points in these guide wires are
each located at the proximal and distal ends of the
bifilar section. There, the turns of the helical
coil are separat=d by (a distance equal to) the wire
diameter of the helical coil, so that the respective
other helical coil can be screwed into it. This
space between the coils is filled in the bifilar
section by the opposing second helical cecil. At a
certain distance from the bifilar section, the space
between the coils is again normalized to a smaller
dimension. However, an area that is sensitive to
buckling is created between the bifilar section and
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tlie helical coil where the space between the coils is normal, since the second helical
coil is missing there, but the space between the coils is not yet normalised.

Another problem is created in the assembly of the helical coils. They have to
be precisely positioned for screwing them together, and be held such that both helical
coils are situated in the assembled state in perfect alignment and do combine after
soldering to a smooth, stepless continuous guide wire.

WO 92/04072 describes a guide wire that at its distal end is provided with two
helical coils in coaxial alignment to each other. Of these, a smaller inner helical coil is
on one end soldered to the shaft. The other, larger helical coil is at the distal end
soldered to a tip of the guide wire, and is at proximal portions soldered to the shaft and
a proximal part of the inner helical coil. Guide wires with two coaxial helical coils are
also known from US-A-5,144,959 and US-A-5,063,935. The inner helical coil is at the
proximal end connected with the shaft, and at the distal end with the tip of the guide
wire.

Summary of the (nvention

It is the object of the present invention to overcome or substantially ameliorate
the above disadvantages.

There is disclosed herein a guide wire comprising:

an elongated flexible shaft with a proximal portion and a distal portion;

) i ' IN:\libtt)00454:HRW
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a helical coil assembly surrounding and connected to the distal portion of the
shaft, the helical coil assembly including a distal radiographically visible helical coil
and a proximal radiographically invisible helical coil, the outside diameter of the helical
coil assembly being essentially uniform;

a connecting helical coil having one end screwed into a distal portion of the
proximal helical coil and with the other end screwed into a proximal portion of the
distal helical coil; and

a rounded distal tip.

Brief Description of the Drawings

A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings, wherein:

Fig. 1a is greatly enlarged scale view of a partial longitudinal section of a
guide wire according to the invention;

Fig. 1b is a partial view of the guide wire according to Fig. 1a; and

Figs. 2a to 2j are schematic depictions of the distal end of the guide wire for

(N:\libtt|00454:HAW
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elucidation of the process for its
manufacture.

Detailed Description of the Invention

The guide wire contains a helical coil
assembly spring 6 that is pushed onto the distal end
of a shaft 1, ard which on this shaft 1 is connected
to the shaft 1 at the distal end by a tip 5 that is
rounded in front, and at the proximal end by a
soldered point 16. The total length of the guide
wire or the shaft 1 is, e.g., 175 cm, while the
length of the helical coil assembly 6 is, e.g.;
approximately 30 cm.

The wire-like Teflon®-coated shaft 1 has
proximally of a conically tapered zone 2 a circular
cross section with a diameter of approximately 0.15
mm. Between the conically tapered zone 2 and a
flattened distal zone 4, the shaft 1 has in a zone 3
also a uniform circular cross section, with a
diameter of, e.g., 0.075 mm. In 2one 4, the shaft
is, e.g., over a length of approximately 2 cm
flattened to a thickness of, e.g., 0.05 mm. The
torsion transfer is increased by the flattening of
the shaft 1 at its distal end, and the danger of
fatigue is simultaneously reduced.

The guide wire is provided on its outside,
with the exception of a zone 17, in a generally known
way with a Teflon® coating 7. This coating reduces
the friction of the guide wire, if it is moved within
a guide catheter of generally known design, not shown
here.

The helical coil assembly spring 6 consists
of a proximal helical coil 8 and a distal helical
coil 9, which are permanently connected to each other
by a connecting helical coil 13. The proximal
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helical coil 8 is wound from a non-corroding flexible
steel wire 18 with a diameter of approximately 0.075
mm, and subsequently coated with Teflon® or another
slippery plastic. In a zone 10 of approximately
eight to ten coils, proximal helical coil 8, as
visible in Fig. la is somewhat stretched so that the
described coils are here only slightly opened. The
distal helical coil 9 is wound from a gold-coated
tungsten wire of approximately 0.075 mm thickness in
an outside dimension of approximately 0.35 mm. This
distal helical coil 9 is on its outside
advantageously not coated with Teflon®. Distal
helical coil 9 is in its entire length, over all
coils, slightly opened, in order to increase the
flexibility of distal helical coil 9.

The connecting helical coil 13 is screwed
with one end into the inside of proximal helical coil
8, and with the other end also into the inside of
distal helical coil) 9. The connecting helical coil
13 has, e.g., eight coils that similar to a thread do
insert into proximal helical coil 8 and distal
helical coil 9. The connecting helical coil 13 is
manufactured on a winding spindle with an outside
diameter of 0.1 mm from a gold-coated tungsten wire
with an outside diameter of approximately 0.05 mm.

It too, is in the longitudinal direction somewhat
stretched. The connecting helical coil 13 is
preferentially over its entire length solidly
connected to proximal helical coil 8 and distal
helical coil 9 with silver solder. Distal helical
coil 9 and the connecting helical coil are easily
visible in radiography, especially also due to the
material concentration by connecting helical coil 13,
while, in contrast to it, the proximal helical coil 8



o
[
Y

©00 086 88 OO0 000
<
o
°
'Y
oo

XS N3
L] ¢ ¢
(N <

10

15

20

25

30

-] -

is radiographically invisible. Therefore, distal
helical coil 9 can be radiographically observed
during the introduction of the distal tip of the
guide wire. It ic essential that the flexibility of
the helical coil assembly 6 is not significantly
impaired by the connecting helical coil 13 and its
soldering with proximal helical coil 8 and distal
helical coil 9. Helical coil assembly 6 has,
therefore, in its flexibility similar properties as a
ron-assembled helical coil. As depicted in Fig. 1b,
the ends 8a and 9a of the proximal helical coils 8
and distal helical coil 9 are butt-joined so that the
two wires forming the proximal helical coil 8 and the
distal helical coil 9 run stepless into each other
and the outside diameter of the entire helical coil
assembly 6 is uniform.

The manufacture of the guide wire according
to the invention is in the following briefly
described with the aid of Figs. 2a to 2i.

According to Figs. 2a and 2b, proximal
helical coil 8 is pushed from the distal end onto the
shaft 1, and the connecting helical coil 13 with,
e.g., four coils, is screwed into the distal end of
proximal helical coil 8. The circular tip of shaft 1
is now flattened and obtains approximately the shape
shown in Fig. 2d. In the next process step, the
distal helical coil 9 is pushed onto the shaft 1 and
screwed onto the connecting helical coil 13. Fig.
2e. Distal helical coil 9 is solidly connected to
shaft 1 by plasma jet welding or soldering of the
distal tip, and the tip 5 created thereby is
frontally rounded off. Fig 2f. Then, the connecting
helical coil 13 is soldered together with the
proximal helical coil 8 and distal helical coil 9.
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As shown in Fig. 2g, the soldering point 14
essentially extends over the entire length of the
connecting helical coil 13. According to Fig. 2h, an
adhesive point 15 is provided that connects shaft 1
with proximal helical coil 8, for the purpose of
improving the torsion transfer. Finally, proximal
helical coil 8 is at its proximal end soldered to
shaft 1 so that the soldering point 16, shown in Fig.
2i, is created. This soldering point 16 is
preferentially created last, so that the helical coil
assembly 6 lies absolutely stress-free over shaft 1.
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The claims defining the invention are as follows:

1. A guide wire comprising:

an elongated flexible shaft with a proximal portion and a distal portion;

a helical coil assembly surrounding and connected to the distal portion of the
shaft, the helical coil assembly including a distal radiographically visible helical coil
and a proximal radiographically invisible helical coil, the outside diameter of the helical
coil assembly being essentially uniform;

a connecting helical coil having one end screwed into a distal portion of the
proximal helical coil and with the other end screwed into a proximal portion of the
distal helical coil; and

a rounded distal tip.

2. The guide wire according to claim 1 where the coils in the distal
portion of the proximal helical coil and the coils in the proximal portion of the distal
helical coil are spaced apart in the longitudinal direction to create slots between
adjacent coils having a longitudinal dimension smaller than the wire diameter of the
connecting helical coil.

3. The guide wire according to claim 1 or claim 2 wherein the coils in
the connecting helical coil are spaced apart in the longitudinal direction.

4. The guide wire according to any one of claims 1 to 3 wherein the
distal end of the proximal helical coil is butt joined to the proximal end of the distal
helical coil.

S, The guide wire according to any one of claims 1 to 4 wherein the
connecting helical coil is formed from six to eight coils.

6. The guide wire according to any one of claims 1 to 5 wherein the
connecting coil is manufactured from a radiologically visible material.

7. The guide wire according to any one of claims 1 to 6 wherein the wire
has an outside diameter of 0.05 to 0.10 mm.

8. The guide wire according to any one of claims 1 to 7 wherein the

connecting helical coil is soldered to the proximal helical coil and to the distal helical
coil.

9. The guide wire according to any one of claims 1 to 8 wherein the
connecting helical coil is soldered along its outside to the proximal helical coil and to
the distal helical coil.

10. The guide wire according to any one of claims 1 to 9 wherein the
distal helical coil is manufactured from a radiologically visible material.
11. The guide wire according to any one of claim 1 to 10 wherein said

distal tip is rigidly attached to the helical coil assembly by a plasma jet welding point.
12. The guide wire according to any one of claims 1 to 11 wherein the
proximal helical coil is attached to the shaft through an adhesive point.

N:\lib1t}004E4:HRW
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13. The guide wire according to any one of claims 1 to 12 wherein the
proximal helical coil is made from a non-corroding steel wire.

14, A guide wire substantially as hereinbefore described with reference to
the accompanying drawings.

DATED this Third Day of March 1995
Schneider (Europe) AG

Patent Attorneys for the Applicant
SPRUSON & FERGUSON
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Guide Wire
ABSTRACT
The guide wire of this invention is especially suited for the

percutaneous introduction of a bailoon dilatation catheter into a blood
vessel. It contains a flexible shaft (1) with a proximal portion and a
distal portion. A flexible helical coil assembly (6) surrounds the
distal portion of the shaft (1). The helical coil assembiy (6) has a
radiographically visible distal helical coil (9) and a proxima
radiographically invisible helical coil (8). The proximal helical coil
(8) and the distal helical coil (9) are attached to each other by a
connecting helicai coil (13) that on one end is screwed into the proximal
helical coil (8) and on the other end is screwed into the distal helical
coil (9).

Figure 1(a)
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