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COUPLING WIRE GUIDE

Description
Technical Field

This invention relates generally to a wire guide for use in intracorporeal
procedures, and more particularly relates to the construction of a wire guide to be
coupled to a previously introduced wire guide for assistance during interventional
procedures in vessels with proximal tortuosity, or as a more substantial wire guide
for angioplasty procedures, stenting procedures, and other device placement
procedures and their related devices.

Backaround of the Invention

Proximal tortuosity of the vasculature is problematic for all medical catheter
devices such as atherectomy devices, angioplasty devices, stent delivery devices,
and filter delivery devices. Wire guides are therefore typically used to navigate
the vasculature of a patient during percutaneous interventional procedures. Once
the wire guide has been introduced, it may then be used to introduce one or more
medical catheter devices. Thus, most wire guides are typically 0.014 inches in
diameter and have a lubricious coating to enhance wire guide introduction
movement. Conventional 0.014 inch floppy wire guides must have sufficient
flexibility and torque control for navigation through tortuous vessels. At the same
time, the wire guide must have a certain amount of rigidity to pass through
lesions, straighten extremely tortuous vessels, and support medical catheter
devices that are introduced over the wire guide.

Accordingly, wire guides are subjected to potentially conflicting
requirements. Conventional 0.014 inch floppy wire guides are usually sufficient
for navigation of moderately tortuous vessels. However, in some situations the
wire guide tip may prolapse away from the site to which it is guiding the device.
For example, balloon angioplasty in vessels with proximal tortuosity has been
associated with a higher incidence of acute complications and procedural failure
due to the inability to cross lesions with a conventional floppy wire guide, and due

to the inability of the wire guide to provide adequate support to the balloon
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catheter. Heavy-duty wire guides, on the other hand, are generally not well suited
as primary wire guides because of their stiffness and potential for causing injury
to the vessel during introduction.

It may therefore be desirable to use conventional floppy wire guides for
navigation of tortuous vessels, and then enhance the conventional wire guide with
a supplemental wire guide. The supplemental wire guide will straighten out the
vessel curves and ease further wire guide movement. Additionally, the supplemental
wire guide provides greater support and enhances the tracking of balloons, stents,
stent delivery devices, atherectomy devices, and other medical catheter devices as
compared to a conventional floppy wire guide. This technique is commonly referred
to as the “Buddy Wire” technique, details of which are disclosed in U.S. Patent
Application Serial No. 11/081,1486, filed March 16, 2005.

However, the navigation of the supplemental wire guide parallel to the first
wire guide is an exacting and time consuming process in which additional difficulties
are encountered. For example, the second wire guide can cork screw or coil around
the first wire guide, which may result in immaobilization or unintended movement of
the first wire guide, which in turn may require the retraction and re-feeding of the
supplemental wire guide and/or the primary wire guide. Moreover, if retraction of the
supplemental wire guide is necessary, either of the wire guides may become
contaminated and the entire process may need to be restarted with sterile
components. The time consumed by this process can be critical to the success of
the procedure. Additionally, when traversing through the heart of a patient, and
particularly the ostium, the larger open space of the heart makes identical placement
of the supplemental wire guide somewhat difficult.

Accordingly, there exists a need to provide a supporting wire guide for
percutaneous interventional procedures that may be easily and reliably traversed
through the vasculature to a position proximate a previously introduced wire guide.

Summary of the Invention

The present invention provides a supporting wire guide for intracorporeal
procedures that may be easily and reliably traversed through the vasculature to a

position proximate a previously introduced wire guide. The supporting wire guide
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is a coupling wire guide that is structured to be slidably coupled to the previously
introduced wire guide. In one embodiment constructed in accordance with the
teachings of the present invention, the coupling wire guide generally includes a
main body having a distal section. The distal section includes an outer wire
disposed over a safety wire. A loop wire is connected to the safety wire at two
axially spaced points. At least a portion of the loop wire is positioned outside of
the outer wire to define a loop area sized to receive the previously introduced wire
guide.

According to more detailed aspects, the length of the loop wire is preferably
greater than or equal to the distance along the safety wire between the two axially
spaced points, and most preferably greater than or equal to the distance along the
safety wire between the two axially spaced points plus the circumference of the
previously introduced wire guide. The safety wire is typically connected to an end
cap defining a distal tip of the coupling wire guide, and the end cap may include a
passageway through which the loop wire extends. The proXimaI end of the loop wire
projects through adjacent winds of the coiled outer wire. When the loop wire does
not extend through the end cap, the loop wire projects through adjacent winds of the
coiled wire at two locations proximate the two axially spaced points. The main body
may take many forms, including a mandrel or a coiled wire.

The loop wire may comprise a separate and individually formed wire having
ends connected to the safety wire, or alternatively a distal portion of the safety wire
may itself form the loop wire. In the latter case, the distal portion of the safety wire
projects out of the outer wire, extends proximally, and projects back within the outer

wire. Preferably, the distal portion of the safety wire extends through a passageway

formed in the end cap. The passageway in the end cap preferably opens on a radially

facing side of the end cap. The portion of the safety wire positioned outside of the
outer wire is sized to permit the main body and distal section to extend in a straight
axial line while maintaining a looped area sized to receive the previously introduced

wire guide.
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Brief Description of the Drawing

The accompanying drawings incorporated in and forming a part of the
specification illustrate several aspects of the present invention, and together with the
description serve to explain the principles of the invention. In the drawings:

FIG. 1 is a sectional side view of a coupling wire guide constructed in
accordance with the teachings of the present invention;

FIG. 2 is a side view of the coupling wire guide depicted in FIG. 1 shown
coupled to a previously introduced wire guide; and

FIG. 3 is a sectional side view of an alternate embodiment of the coupling wire
guide depicted in FIG. 1.

Detailed Description

Turning now to the figures, FIGS. 1 and 2 depict a coupling wire guide 20
constructed in accordance with the teachings of the present invention. The coupling
wire guide 20 includes a main body 22 having a distal section 24. The main body
22 has been shown as a mandrel 26, a structure well known in the art. In the area
of the distal section 24, the mandrel 26 narrows to define a safety wire 28 over
which an outer wire 30 is disposed. Specifically, the outer wire 30 is coiled over the

safety wire 28, which in turn is connected to an end cap 32 to define a distal tip 34

of the coupling wire guide 20.

The coupling wire guide 20 is structured for coupling to a previously
introduced wire guide, which is depicted in FIG. 2 as a coiled wire 10. It will be
recognized that the previously introduced wire guide 10, as well as the main body
22 of the coupling wire guide 20, may take numerous forms as many types of wire

guides are known in the art, including a solid wire, tubular wires, coiled wires and

combinations thereof. For example, the main body 22 may comprise the coiled outer

wire 30 disposed over an elongated safety wire 28. Likewise, the previously
introduced wire guide 10 may simply comprise a mandrel alone or a combination of
mandrel and coiled wire, similar to the coupling wire guide 20 and as is shown in
U.S. Patent No. 5,243,996, the disclosure of which is incorporated herein by
reference in its entirety. While wire guides are often used in percutaneous

interventional procedures, it will be recognized by those skilled in the art that the
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wire guides of the present invention may also be employed in endoscopic or other
intracorporeal procedures.

The distal section 24 of the coupling wire guide 20 includes a loop wire 40
which is positioned outside of the outer wire 30 to define a loop area 42 sized to
receive the previously introduced wire guide 10. In this embodiment, the loop
wire 40 is formed by a distal portion of the safety wire 28. At the distal tip 34 of
the coupling wire guide 20, the end cap 32 includes a passageway 36 through
which the safety wire 28 extends. The passageway 36 of the end cap 32 opens
radially on a side of the end cap 32, where the safety wire 28 projects at point 50
to form the distal portion of the loop wire 40. The loop wire 40 extends along the
exterior of the outer wire 30 a predetermined distance. The proximal end of the
loop wire 40 passes through the outer wire 30 between two adjacent winds of
the wire 30 at a position 52 axially spaced (proximally) from the end cap 32 and
its passageway 36. That is, the safety wire 28 projects out of and away from the
distal tip 34, extends proximally while positioned outside of the outer wire 30,
and then projects back inside the outer wire 30 for connection onto to itself,
thereby defining a loop area 42 for coupling. The end 44 of the loop wire 40 is
connected to the safety wire 28, typically through soldering or welding although
any well known connection methods or materials may be used. The safety wire
28 may also be fixedly attached to the end cap 32, such as by soldering or
welding.

The coupling wire guide 20 has been depicted in FIG. 2 as coupled to a
previously introduced wire guide 10. Although the distal section 24 of the coupling
wire guide 20 is depicted as curved in FIG. 1, it is depicted as straight in FIG. 2 to
more closely depict the shape of the coupling wire guide 20 as it is traversed through
the vasculature along the previously introduced wire guide 10. As such, it will be
recognized that the loop wire 40 has length greater than or equal to the distance
along the safety wire 28 between the two axially spaced connection points 50, 52
of the loop wire 40, and most preferably greater than or equal to the distance,
measured along the safety wire 28, between the two axially spaced connection

points 50, 52 plus the circumference of the previously introduced wire guide 10.
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This permits the coupling wire guide 20 to maintain a substantially straight
orientation that is generally parallel to the previously introduced wire guide 10.
Further, the axial distance between the two connection points 50, 52 of the loop
wire 40 is preferably greater than the diameter of the previously introduced wire
guide 10. In this manner, the previously introduced wire guide 10 may be abutted
directly against the coupling wire guide 20. The wire guides 10, 20 are coupled by
placing a proximal end of the previously introduced wire guide 10 through the loop
area 42 formed by the loop wire 40. The coupling wire guide 20 is then traversed
through the vasculature in a normal manner, preferably while holding the previously
introduced wire guide 10 in place. To decouple the wire guides 10, 20, the wire
guides 10, 20 are moved relative to one another such that a distal end of the
previously introduced wire guide 10 passes proximally through and is removed from
the loop area 42 of the loop wire 40.

Accordingly, it will be recognized by those skilled in the art that the distal
section 24 of the coupling wire guide 20, by way of loop wire 40, provides a simple
and reliable slidable connection to a previously introduced wire guide 10. The loop
area 42 provides a large space through which wire guides 10, 20 can be easily and
quickly connected together. Since the loop wire 40 is of a relatively small diameter,
a low profile is maintained for the coupling wire guide 20. Further, since the loop
wire 40 projects radially away from the distal tip 34 at a side of the end cap 32, the
atraumatic nature of the distal tip 34 is maintained. Furthermore, the coupling wire
guide 20 is provided with sufficient flexibility that is helpful when traversing through
the vasculature, especially tortuous pathways, and along the previously introduced
wire guide 10. At the same time, a secure connection is formed between the wire
guides 10, 20, and the distal section 24 has sufficient rigidity to translate the
coupling wire guide 20 over the previously introduced wire guide 10 and pass
through obstructed passageways, such as those having plaque or other lesions.
An alternate embodiment of the coupling wire guide 120 has been depicted in FIG.
3 and constructed in accordance with the teachings of the present invention. As
in the prior embodiment, the coupling wire guide 120 includes a main body 122

defined by a mandrel 126, and a distal section 124 defined by a coiled wire 130.
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The mandrel 126 narrows to define a safety wire 128 over which the outer wire
130 is coiled. The safety wire 128 extends distally and is connected to an end
cap 132 defining a distal tip 134 of the coupling wire guide 120.

In this embodiment, however, the loop wire 140 is a separately formed
component from the safety wire 128. The loop wire 140 is largely positioned outside
of the outer wire 130 to define a large loop area 142 for coupling to a previously
introduced wire guide 10 (shown in FIG. 2). A first end 144 of the loop wire 140 is
connected to the safety wire 128 at a first axial position 152, while a second end
146 of the loop wire 140 is connected to the safety wire 128 at a second axial
position 150 proximate the distal tip 134. Preferably, the second end 146 of the
loop wire 140 is also connected to the end cap 132 in a manner similar to the
interconnection of the safety wire 128 and the end cap 132, such as soldering or
welding as discussed in the prior embodiment.

It can be seen in FIG. 3 that the loop wire 140 extends through adjacent
winds of the coiled outer wire 130 at two different axial locations proximate the
two connection points 150, 152, As such, the exterior atraumatic shape of the
distal tip 134 is maintained. It will also be recognized that in the previous
embodiment described with reference to FIG. 1, where the loop wire 40 is
unitarily formed with and by the safety wire 28, the wire 28 could double back
within the coiled outer wire 30 before projecting out of the wire 30, thereby
obviating the need to form the passageway 36 in the end cap 32. It will also be
recognized that numerous other variations may be made to the depicted
embodiments, such as moving the location of the loop wire 40, 140 and loop area
42, 142 either distally or proximally. Likewise, the length of the loop wire 40,
140 may be significantly greater than the distance between the two connection
points to the safety wire 28, 128, and the loop wire 40, 140 can be of any size,
limited only by the size of outer wire 30, 130 and the coupling wire guide 20,
120.

Accordingly, it will be recognized by those skilled in the art that the
coupling wire guide provides simple and reliable coupling to a previously

introduced wire guide through the provision of a loop area defined by a loop wire.



10

15

WO 2007/050742 PCT/US2006/041760

-8-

At the same time, the distal section of the coupling wire guide is minimally altered
to maintain the desired amounts of flexibility, rigidity and strength. In this
manner, the coupling wire guide is increasingly adept at traversing the
vasculature, and in particular tortuous pathways, while at the same time having
sufficient rigidity for straightening out these passageways and passing through
occlusions or other obstacles.

The foregoing description of various embodiments of the invention has been
presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise embodiments disclosed. Numerous
modifications or variations are possible in light of the above teachings. The
embodiments discussed were chosen and described to provide the best illustration
of the principles of the invention and its practical application to thereby enable one
of ordinary skill in the art to utilize the invention in various embodiments and with
various modifications as are suited to the particular use contemplated. All such
modifications and variations are within the scope of the invention as determined by
the appended claims when interpreted in accordance with the breadth to which they

are fairly, legally, and equitably entitled.
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Claims

1. A coupling wire guide for coupling to a previously introduced wire guide during
intracorporeal procedures, the coupling wire guide comprising:

a main body having a distal section; and

a loop wire connected to the main body at two axially spaced points proximate
the distal section to define a loop area sized to receive the previously introduced wire
guide.
2. The coupling wire guide of claim 1, wherein the length of the loop wire is
greater than or equal to a distance between the two axially spaced points as
measured along a center line axis of the main body.
3. The coupling wire guide of claim 1, wherein the length of the loop wire is
greater than or equal to a sum of a distance between the two axially spaced points
as measured along a center line axis of the main bodye plus a circumference of the
previously introduced wire guide.
4, The coupling wire guide of claim 1, wherein the distal section includes an
outer wire disposed over a safety wire.
5. The coupling wire guide of claim 4, wherein an end portion of the safety wire
forms the loop wire.
6. The coupling wire guide of claim 5, wherein the end portion of the safety wire
projects away from the outer wire, extends proximally along the outside of the outer
wire, and projects back within the outer wire.
7. The coupling wire guide of claim 4, wherein the safety wire is connected to
an end cap defining a distal tip of the coupling wire guide.
8. The coupling wire guide of claim 7, wherein the end cap includes a
passageway through which the loop wire extends.
9. The coupling wire guide of claim 1, wherein at least a portion of the main body
is a mandrel.
10.  The coupling wire guide of claim 9, wherein a distal portion of the mandrel
narrows to form a safety wire, and wherein the distal section includes an outer wire
disposed over the safety wire.

11.  The coupling wire guide of claim 4, wherein a portion of the main body
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comprises the outer wire disposed over the safety wire.
12.  The coupling wire guide of claim 4, wherein the outer wire is coiled around the
safety wire.
13.  The coupling wire guide of claim 12, wherein the loop wire projects through
adjacent winds of the coiled outer wire.
14.  The coupling wire guide of claim 12, wherein the loop wire projects through
adjacent winds of the coiled outer wire at two locations proximate the two axially
spaced points.
15. A coupling wire guide for coupling to a previously introduced wire guide during
intracorporeal procedures, the coupling wire guide comprising:

a main body having a distal section; and

the distal section including an outer wire coiled around a safety wire, , an end
portion of the safety wire projecting outwardly from the outer wire to define a loop
area sized to receive the previously introduced wire guide, an end of the safety wire
positioned inside the outer wire and connected to the safety wire.
16.  The coupling wire guide of claim 15, the safety wire being connected to an
end cap defining a distal tip of the coupling wire guide.
17. The coupling wire guide of claim 16, wherein the end cap includes a
passageway through which the safety wire extends.
18. The coupling wire guide of claim 17, wherein the passageway opens onto a
radially facing side of the end cap.
19.  The coupling wire guide of claim 15, wherein the safety wire projects
through adjaéent winds of the coiled outer wire.
20. The coupling wire guide of claim 15, wherein the portion of the safety wire
positioned outside of the outer wire is sized to permit the main body and distal
section to extend in a straight axial line while maintaining a loop area sized to

receive the previously introduced wire guide.
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