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(57) Abstract

An apparatus and methoed for a thin, flexible catheter guide wire having portions of uniform and tapering diameters, a helical coil of
a first radiopacity encasing or covering the distal end of the wire, and at least one additional wire cover of a lubricious material which is
formed to be radiopaque but which has a radiopacity different than that of the helical coil. This improved device enables the use of an
improved method of placement with the use of fluoroscopy to steer and locate the guide wire, and thus the catheter ultimately placed over

the guide wire, at a precise situs within the body.
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CATHETER GUIDE WIRE WITH MULTIPLE RADIOPACITY
Background of the Invention
1. Field of the Invention

The present invention relates in general to medical instrumentation,
and more particularly to intraluminal devices, and still more particularly to
guide wires for intraluminal devices including catheters.

2. Description of the Prior Art

The use of intraluminal catheters for treatment of various medical
problems within the body is well known. 1t is also well known that a variety
of problems are encountered as the catheter is steered through the selected
lumen to a desired point in the body. The path may be tortuous and the point
of interest may be difficult to locate precisely. A continuing series of technical
improvements and additions have been made in the catheter field to provide
devices and methods which can overcome certain of the difficulties. One such
series of improvements has resulted in the now well known use of a thin
flexible guide wire which includes a radiopaque tip or distal portion and
which can be more easily steered through the lumen and which can be more
precisely placed with the use of a fluoroscope to read the location of the tip. A
desired catheter can then be slid over the guide wire to reach the desired situs
in the body.

U.S. Patent No. 3,789,841, for example, teaches the use of a guide wire
having portions of uniform diameter adjacent to portions of tapered diameter
to provide increase flexibility. The teaching includes encasing the distal end
of the guide wire in a coiled spring and the remainder of the wire in a Teflon
jacket.

U.S. Patent No. 4,545,390, for example, also teaches the use of a thin
guide having both uniform and tapered diameter portions and having a
helically wound spring encasing a tapered portion at its distal end. In this
teaching, at least part of the spring is formed from a material having a high
degree of radiopacity for the purpose of fluoroscopic observation.

U.S. Patent No. 4,884,579, for example, teaches yet another version of
the above described thin, flexible guide wire that has a portion encased in a
lubricious material such as Teflon to facilitate the passage of a catheter over
the wire after it has been situated in the body.
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U.S. Patent No. 5,201,754 teaches the use of varying radiopacity in an
angioplasty balloon catheter to better enable its steerage through a body
lumen.

SUMMARY OF THE INVENTION

The present invention adds to the improvements of the prior art by
providing a thin, flexible catheter guide wire having portions of uniform and
tapering diameters, a helical coil of a first radiopacity encasing or covering the
distal end of the wire, and at least one additional wire cover of lubricious
material which is formed to be radiopaque but which has a radiopacity
different than that of the helical coil. This improved device enables the use of
an improved method of placement with the use of fluoroscopy to steer and
locate the guide wire, and thus the catheter ultimately placed over the guide
wire, at a precise situs within the body.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects and many of the attendant advantages of the present
invention will be readily appreciated as it becomes better understood by
reference to the following detailed description when considered in connection
with the accompanying drawings, in which like reference numerals designate
like parts throughout the figures thereof and wherein:

Fig. 1is a plan view showing a thin, flexible wire having alternating
portions of uniform and tapering diameters, and representing the preferred
guide wire of this invention;

Fig. 2 is a plan view of one preferred embodiment of the invention
showing a helical coil and a lubricious member covering a portion of the'wire
of Fig. 1; and

Fig. 3 is a plan view of a second preferred embodiment of this
invention in which a plurality of lubricious wire covers are used.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
Fig. 1 discloses a catheter guide wire indicated generally at 10. Wire 10

has a plurality of steps of uniform diameters 11, 13, 15 and 17, alternately
interspersed with a plurality of steps of tapering diameter 12, 14, 16 and 18.
The use of steps such as 11-19 is known in the art for the purpose of adding
flexibility and ease of steerage to the guide wire. Step 11 is at the proximal
end of wire 10, where the steering is initiated, while step 19 is at the distal end
of wire 10 where the greatest flexibility is desired. As shown in Fig. 1, step 19
is connected at its distal end to a tip construction component indicated at 20.
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Construction component 20 is adapted to be utilized in a tip member such as a
ball-tip to protect the lumen walls as guide wire 10 is passed therethrough to
reach its destination within the body.

Fig. 2 discloses a tip member 28 which has been formed with tip
construction component 20 (not shown in Fig. 2). Also shown is a helical coil
26 which is mounted over the wire 10 and extends proximately from member
28. For purposes of clarity, any portion of wire 10 which might be visible
within coil 26 has been omitted from Fig. 2, but reference to Fig. 1 will make
clear the portion of wire 10 that is covered by coil 26. Coil 26 is flexible and at
least a portion of coil 26 is made of a material, such as that having a first
radiopacity, in a manner known to those familiar with the prior art.

Fig. 2 also discloses a wire covering member 24, shown here as a sleeve,
which is mounted on wire 10 and extends proximately from coil 26 to cover a
selected portion of wire 10. According to the present invention, member 24 is
preferably a lubricious polymer which has been properly loaded to have a
radiopacity different from that of coil 26. It is this second level of radiopacity,
preferably but not by way of limitation of a lower level than that of coil 26,
which provides the improved method of steering the guide wire 10 through
the lumens of the body by enabling the operator to have additional
fluoroscopic information. In the preferred embodiment of Fig. 2, wire
covering 24 comprises a Pebax polymer sleeve which has been loaded with a
mixture that includes barium sulfate or other barium salts to provide the
desired radiopacity. In the preferred embodiment the mixture comprises 60%
to 70% barium sulfate. Reference is made to U.S. Patent No. 5,245,195
regarding x-ray attenuation provided by a film of thermoplastic elastomer
containing barium sulfate. It is also recognized that bismuth, tungsten,
platinum and other high molecular weight metals may also be used for
polymer loading 30% - 80% by weight.

Fig. 3 discloses another preferred embodiment of the guide wire of this
invention which comprises a device similar to that of Fig. 2 except that
covering member 24 of Fig. 2 has been replaced with a series of wire covering
members 31, 33 and 35. Each of members 31, 33 and 35 is made of a polymer
loaded to have a radiopacity different from one another and different from the
radiopacity of coil 26. This plurality of radiopacity signals seen on a
fluoroscope will provide still further information to the operator of the
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placement of guide wire 10, thus enhancing the opportunity for more precise
placement.

It is recognized that the loading of the polymer for radiopacity can also
be done using a mixture of several high molecular weight metals and metal
salts. It has been found that doing so creates greater radiopacity than could be
achieved using a single component loading of equal amount. One preferred
embodiment is a blend of barium sulfate, bismuth oxychloride and tungsten.
The resulting blend can then be loaded into the polymer 20-80% by weight to
achieve the desired radiopacity.

Having thus described the preferred embodiments of the present
invention, those of skill in the art will readily appreciate the other useful
embodiments within the scope of the attached claims.
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WHAT IS CLAIMED IS:

1. In a guide wire apparatus having a length of flexible wire with
proximal and distal ends, a tip at the distal end of the guide wire, a first wire
covering adjacent the tip and having a first radiopacity and further wire
coverings including at least a second wire covering placed intermediate the
first wire covering and the proximal end of the guide wire, the improvement
comprising:

a) the second wire covering including a polymer sleeve having a
load mixture of a radiopaque metal, the second wire covering
having a second radiopacity; and

b)  thesecond radiopacity being unequal to the first radiopacity.

2. The improved apparatus of claim 1 in which the second radiopacity is
less than the first radiopacity.

3. The improved apparatus of claim 1 in which the second radiopacity is
greater than the first radiopacity.

4, The improved apparatus of claim 1 in which the further wire coverings
each have a radiopacity different from the first radiopacity.

5.  The improved apparatus of claim 4 in which the radiopacity of each of
the further wire coverings differs from every other wire covering radiopacity.

6. The apparatus of claims 1, 2 or 3 in which the polymer sleeve of the
second wire covering has a load mixture of a radiopaque metal selected from
the group consisting of bismuth, tungsten, platinum or barium sulfate.

7. The apparatus of claim 6 in which the load mixture is in the range of
60-70%.

8. The apparatus of claims 1, 4 or 5 in which the further wire coverings
comprise polymer sleeves mounted to the guide wire and made of a material
including a load of a mixture of a radiopaque metal.
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The apparatus of claim 8 in which the load mixture is in the range of
60-70%.

The improved method of fluoroscopic placement of a catheter guide

wire comprising the steps of:

11.

a)

b)

d)

mounting a first wire covering adjacent a distal end of the guide
wire;

mounting at least a second wire covering intermediate the first
covering and a proximal end of the guide wire, the second wire
covering including a polymer sleeve having a load mixture of a
radiopaque metal;

providing the first wire covering with a first radiopacity; and
providing the second wire covering with a second radiopacity
different than the first radiopacity.

The improved method of fluoroscopic placement of a catheter guide

wire comprising the steps of:

12.

a)

b)

mounting a first wire covering adjacent a distal end of the guide
wire;

mounting a plurality of further wire coverings intermediate the
first covering and a proximal end of the guide wire, each further
wire covering including a polymer sleeve having a load mixture
of a radiopaque metal;

providing the first wire covering with a first radiopacity;
providing each of the further wire coverings with a different
radiopacity; and

making each of the different radiopacities different than the first
radiopacity.

Catheter guide wire apparatus comprising:

a)
b)

c)

d)

a length of flexible wire having proximal and distal ends;

a tip connected to the distal end of the wire;

a flexible coil mounted around the wire adjacent to the tip and
extending proximately therefrom;

a first polymer sleeve mounted around the wire adjacent to the
coil and extending proximately therefrom;
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e)  atleasta portion of the coil having a first radiopacity; and
f) at least a portion of the polymer sleeve having a second
radiopacity different than the first radiopacity.

13.  The apparatus of claim 12 including:
a)  further polymer sleeves mounted around the wire intermediate
the first polymer sleeve and the proximal end of the wire; and
b)  the further polymer sleeves each having a radiopacity different
from one another and different from the coil and first polymer
sleeve radiopacities.

14.  The apparatus of claims 12 or 13 in which the first and further polymer
sleeves comprise a lubricious polymer material.

15.  The apparatus of claim 14 in which the polymer material is loaded with
a mixture selected from the group consisting of barium sulfate, bismuth,
tungsten, or platinum.
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