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(57) Abstract

An extendable guidewire assembly comprising: a guidewire (11) having a tapered proximal end; an extension wire (12)
having a tapered distal end; and a polymeric tubular sleeve (13) that is fixedly attached about the tapered distal end of the exten-
sion wire such that the tapered distal end of the extension wire extends partly through the sleeve lumen, said lumen having a di-
ameter that is smaller than the untapered diameter of the guidewire and wherein said lumen expands radially when the sleeve is
under axial compression and contracts radially when the sleeve is under axial tension.
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WO 93/03786 PCT/US92/07035

EXTENDABLE GUIDEWIRE ASSEMBLY

Description

Technical Field

This invention is in the general field of
surgical instruments and relates specifically to an
extendable guidewire assembly that is used in
cardiovascular and endovascular procedures to facilitate
the placement of catheters within the vasculature of
patients.

Background
The general procedure for placing catheters

within vessels is to track a guidewire through the vessel
to the desired position and advance the catheter over the
guidewire. Guidewires are required because the catheters
themselves do not have sufficient column strength or
torqueability to be able to be tracked or steered through
the vessel. See, for instance, U.S. Pat. No. 4,884,579.
In some procedures such as angioplasty using
dilatation balloon catheters, it is necessary to exchange
catheters to increase balloon size. It may also be
necessary in some instances to replace catheters due to
material fatigue. Two guidewire techniques have been
employed in such instances. In one, the initial
guidewire is removed and replaced with an exchange wire
that is somewhat greater than double the length of the
catheter. 1In order to avoid the need for a separate
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exchange wire a second technique that involves attaching
an extension wire to the initial guidewire was developed.

U.S. bats. Nos. 4,917,103 and 4,922,923
describe an extendable guidewire assembly that employs a
sleeve that is connected to the proximal end of the
guidewire and into which the distal end of the extension
wire is inserted. The sleeve and extension are then
crimped to form a permanent joint or union between the
two wires.

U.S. 4,875,489 describes another type of
extendable guidewire assembly in which one of the wires
has a tapered tip and the other has an expandable sleeve
into which the tip is received. A second concentric
gleeve encloses the expandable sleeve to ensure a
friction fit between the tapered tip and expandable
sleeve.

U.S. 4,966,163 describes yet another kind of
extendable guidewire assembly. In this assembly one of
the wires carries an internally threaded sleeve and the
other wire carries a threaded head. The two wires are
coupled together by threading the head into the sleeve.

Commonly-owned copending U.S. application
Serial No. 688,915, filed 19 April 1991, describes an
extendable guidewire assembly in which the ends of the
guidewire and extension wire carry axial interlocking
members and the extension wire carries a retractable
sleeve which encloses the interlocked members.

Applicant is also aware of an extendable
guidewire assembly design in which one of the wires
carries an open-ended sleeve and the other wire has a
tapered tip encircled by a helical coil. The wires are
coupled by inserting the tip into the sleeve and twisting
it. The twisting causes the coil to expand and form a
friction fit with the interior of the sleeve. The wires

T
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are uncoupled by twisting the tapered tip wire in the
reverse direction.

A primary object of the present invention is to
provide an extendable guidewire assembly that may be
connected and disconnected and is relatively simple to
manufacture.

Disclosure of the Invention

The invention is an extendable guidewire
assembly for use within a patient’s vasculature
comprising in combination:

(a) a guidewire having a distal end that is
adapted to be fed into said vasculature and a tapered
proximal end;

(b) an extension wire having a proximal end
and a tapered distal end; and

(c) a polymeric sleeve having first and second
ends and a lumen extending therebetween, said first end
being fixedly attached concentrically about one of either
the proximal end of the guidewire or thé distal end of
the extension wire such that said one end extends partly
through the lumen of the sleeve, said second end being
adapted to receive the other of the proximal end of the
guidewire or the distal end of the extension wire, said
lumen having a diameter that is smaller than the
untapered diameter of the wire to which the sleeve is not
fixedly attached and wherein the lumen expands radially
when the sleeve is under axial compression and contracts
radially when the sleeve is under axial tension.

Brief Description of the Drawings

Figure 1 is a fragmentary elevational view of a
preferred embodiment of the extendable guidewire with the
guidewire and extension wire in a disconnected
configuration.

PCT/US92/07035
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Figure 2 is a fragmentary elevational view of
the embodiment of Figure 1 with the guidewire and
extension wires on their connected configurations.

Modes for Carrying Out the Invention

The drawings illustrate the preferred
embodiment of the extendable guidewire assembly of the
invention. The three principal components of the
assembly are: a guidewire 11, an extension wire 12, and
a sleeve 13. In these figures only the proximal end 14
of the guidewire and the distal end 15 of the extension

wire are shown. The remainders of the two wires are not

o

shown and are of conventional structure.

While this invention may be practiced with
guidewires of any length and diameter, it will typically
be employed with stainless steel or nickel-titanium alloy
guidewires and extensions that are < 0.46 mm in diameter
(untapered), more normally 0.25 to 0.40 mm in diameter
(untapered). Preferably, the diameters of the guidewire
and extension wire are the same. In most instances the
length of the guidewire will be in the range of 100-200
cm and the extension will be on the order of 125 to 225
cm in length.

The proximal end 14 of guidewire 11 has a
tapered section 16. For manufacturing convenience the
taper will normally be conical, although other taper
configurations may be used. The taper is continuous and
the length of section 16 will normally be 3 to 7 cm, more
usually 5 to 6 cm.

The distal end 15 of the extension wire 12 has
a similarly tapered section 17. It, too, is preferably
conical, continuous and extends over a length of 3 to 7

o

cm, usually 5 to 6 cm.
Sleeve 13 preferably has an outer diameter that

is equal to or less than the outer diameters of the
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untapered portions of the guidewire and extension wire.
Correspondingly, the diameter of its lumen 18 will be
less than the individual diameters (untapered) of the two
wires. The lumen diameter will typically be 0.2 to

0.36 mm, more usually 0.25 to 0.30 mm. In the embodiment
shown in the drawing the sleeve is attached to the
tapered end of the extension wire by means of an adhesive
19. Because the diameter of the lumen 18 is smaller than
the untapered diameter of the extension wire, the site of
affixation is on the tapered portion.

The length of tubular sleeve 13 is such that
the tapered portion 17 of the extension wire extends
within the lumen over half the length of the sleeve. As
shown in the drawing, when the wires are connected the
tapered end of the guidewire also extends into the lumen
over half the length of the sleeve. Thus, the tapered
tips of the wires axially overlap within the lumen. With
wires of the dimensions given above, the length of the
sleeve will usually be 5 to 8 cm, more usually 6 to
7.5 cm.

The tube is made of a polymer that will provide
a friction fit between the contact surface between its
inner wall and the tapered section 16 of the guidewire.
Further, the nature of the mechanical properties of the
polymer and the wall thickness of the sleeve are such
that the sleeve will act as a "Chinese finger tube" and
its lumen will expand when the sleeve is under axial
compression and contract when the sleeve is under axial
tension. 1In this regard the wall thickness of the sleeve
will usually be 0.025 to 0.05 mm and the sleeve will be
made of polyimide or other polymer of like mechanical
properties.

The guidewire and extension wire are connected
by simply inserting the tapered end of the guidewire into
the sleeve until a tight friction fit between the sleeve
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Fig. 2.) Locking of the connection between the wires may
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be verified by applying axial tension to both wires close
to the sleeve junction. Because of the "Chinese finger
tube" fit, the wires can be disconnected only by placing
force on (gripping) the distal end face 20 of the sleeve,
and pulling the tapered end of the guidewire from the
lumen. Any manipulation that places the sleeve under
axial tension contracts the lumen and exerts radial force
at the contact surfaces of the sleeve and the tapered
portion of the guidewire.

An extendable guidewire assembly according to
the invention was made as follows. Using a centerless
grinder, the proximal end a 195 cm long stainless steel
catheter guidewire having a 0.014" OD was ground to
0.002" tip OD with a 6.0 cm taper length. The end of a
different wire of the same diameter, about 160 cm long,
was ground similarly as the guidewire. This wire served
as the extension wire. Polyimide tubing (purchased from
H.V. Technology) with a 0.013" OD and a 0.001" wall
thickness was cut squarely to about 7.5 cm long. A thin
film of epoxy adhesive was applied on the ground segment
of the extension wire. The tip of the extension wire was
inserted into the polyimide tubing and pressed until the
wire locked. The epoxy was allowed to cure overnight.
Alternatively the epoxy may be cured by heating for 3 min
at =~ 135°C. Extension of the guidewire was accomplished
by inserting the ground proximal end of the guidewire
into the polyimide tube of the extension wire. The
catheter wire was pressed firmly into the tubing.

While the above-described embodiment shows the
sleeve affixed to the extension wire, it will be
appreciated that the respective wire structures may be
reversed (i.e., the sleeve is affixed to the proximal end
of the guidewire). Similarly, other modifications of the

<
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above-described embodiment of the invention that are
obvious to those of skill in the mechanical and
guidewire/catheter arts are intended to be within the
scope of the following claims.
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Claims

1. An extendable guidewire assembly for use
within a patient’s vasculature comprising in combination:

(a) a guidewire having a distal end that is
adapted to be fed into said vasculature and a tapered
proximal end;

(b) an extension wire having a proximal end
and a tapered distal end; and

(c) a polymeric sleeve having first and second
ends and a lumen extending therebetween, said first end
being fixedly attached concentrically about one of either
the proximal end of the guidewire or the distal end of
the extension wire, such that said one end extends partly
through the lumen of the sleeve, said second end being
adapted to receive the other of the proximal end of the
guidewire or the distal end of the extension wire, said
lumen having a diameter that is smaller than the diameter
of the wire to which the sleeve is not fixedly attached
and wherein said lumen expands radiall? when the sleeve
is under axial compression and contracts radially when

the sleeve is under axial tension.

2. The extendable guidewire assembly of
claim 1 wherein the sleeve is fixedly attached about the

distal end of the extension wire.

3. The extendable guidewire assembly of claim
1 wherein the taper of the proximal end of the guidewire
is a conical taper and the taper of the distal end of the

extension wire is a conical taper.

4. The extendable guidewire assembly of claim
1 wherein said one end to which the sleeve is fixedly

oy
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attached extends through greater than half the length of
the sleeve lumen.

5. The extendable guidewire assembly of claim
2 wherein the untapered diameter of the guidewire is
about 0.3 to 0.4 mm, the untapered diameter of the
extension wire is about 0.3 to 0.4 mm, and the diameter
of the sleeve lumen is less than said untapered diameter
of the guidewire. .

6. The extendable guidewire assembly of claim
5 wherein the length of the tapered end of the guidewire
is 3 to 7 cm, the length of the tapered end of the
extension wire is 3 to 7 cm and the length of the sleeve
is 5 to 8 cm.

7. The extendable guidewire assembly of claim
1 wherein the sleeve is made of polyimide and the wall
thickness of the sleeve is 0.025 to 0.05 mm.
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