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CATHETER INSERTION APPARATUS

CROSS-REFERENCE TO PRIORITY/PROVISIONAL APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application
Serial No. 60/625,005, filed November 4, 2004, the disclosure of which is
heraby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION
Technical Field of the Invention:
[0002] The present disclosure relates generally to medical catheter

apparatus, and more particularly to a catheter insertion apparatus.

Description of the Related Art:

[0003] Catheters are known medical devices for administration of fluids
within cavities, ducts, and vessels of a body. Various known catheter
devices have been employed for simultaneous withdrawal and introduction
of a fluid within a body. These devices may utilize multiple lumens, such as
dual lumen catheters that facilitate bi-directional fluid flow whereby one
lumen performs withdrawal of blood and the other lumen introduces treated
blood to the vessel. In hemodialysis applications catheters are used to
withdraw blood from a blood vessel and retum the treated blood back to the
blood vessel after the blood is treated by an artificial kidney device.

[0004] Methods of catheter placement in a body vessel are well known.
Current catheter placement techniques may result in tearing or snagging of
vessel tissue as well as patient discomfort during placement. To address
such trauma, catheters are often manufactured from softer and more flexible
materials. These softer and more flexible materials may require the use of a
stiffener to aid in the placement of the catheter in the vessel.

[0005] Therefore, it would be desirable to have a catheter apparatus that

facilitates placement within a body vessel with reduced vessel trauma and
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patient discomfort. It would highly desirable if the catheter apparatus and its constituent

parts are easily and efficiently manufactured and assembled.

OBJECT OF THE INVENTION
[0005A] It is the object of the present invention to substantially overcome or

ameliorate one or more of the disadvantages of the prior art.

SUMMARY OF THE INVENTION
[0006) Accordingly, a catheter apparatus is provided that facilitates placement within a
body vessel with reduced vessel trauma and patient discomfort to overcome the
disadvantages and drawbacks of the prior art. Most desirably, the catheter apparatus is
easily and efficiently manufactured and assembled.
[0007] In one particular embodiment, a catheter is provided, in accordance with the
principles of the present disclosure. The catheter includes a first lumen and a second
lumen. A first member is disposed for relative movement within the first lumen and
defines a cavity. A second member is disposed for relative movement within the second
tumen. The cavity of the first member is configured for disposal of the second member.
[0008] In an alternate embodiment, the catheter has an elongated tubular body defining
a first lumen and a second lumen. The first member extends within the first lumen and is
slidably movable relative thereto. The first member includes a distal portion that extends
beyond a distal end of the body. The distal portion of the first member defines a member
lumen. A second member extends within the second lumen and is slidably movable
relative thereto. The second member extends beyond the distal end of the body. A wire
extends through the second member and the member lumen such that the first member
and the second member extend from the distal end of the body in a configuration for
passage through a body vessel.
[0009] In an exemplary embodiment, the distal tip of the catheter is tapered. In another
exemplary embodiment, the distal tip of the catheter is comprised of a material having a
durometer greater than the durometer of the body of the catheter. In another exemplary
embodiment, the distal tip of the catheter comprises at least one rounded edge at a surface

of the distal tip so that the surface is smoother than it would be in the absence of the
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rounded edge. In another exemplary embodiment, the first and second
members are comprised of a first tubular stylette and a second tubular
stylette, respectively, wherein the first stylette has an outer diameter
substantially equivalent to the inner diameter of the first lumen and the
second stylette has an outer diameter substantially equivalent to the inner
diameter of the second lumen. In yet another exemplary embodiment, the
first and second members are comprised of a first and second tubular
stylette, respectively, wherein at lsast one of the first and second stylettes
has an inner diameter that is smaller than the outer diameter of a guidewire
to be inserted into the stylette and is able to expand when the guidewire is
inserted into the stylette so that the inner diameter of the stylette expands to
accommodate the guidewire when the guidewire is inserted into the stylette
and contracts when the guidewire is withdrawn from the stylette.

[0010] In another exemplary embodiment a hemodialysis catheter includes
an elongated tubular body including a distal end and defining a first lumen, a
second lumen and a septum disposed therebetween. A first tubular stylette
extends within the first lumen and is slidably movable relative thereto. The
first stylette includes a distal portion that extends beyond a distal end of the
bady. The distal portion of the first member defines a member lumen. A
second tubular stylette extends within the second lumen and is slidably
movable relative thereto. The second stylette extends beyond the distal end
of the body. A guidewire extends through the tubular stylette and the
member lumen such that the first member and the second member extend
from the distal end of the body in a tapered configuration for guiding the
catheter through a body vessel.

[0011] A method for inserting a catheter within a vessel of a body is
provided. The method inciudes the steps of: disposing a guidewire within
the body vessel, the guidewire having a proximal end and a distal end;
providing a catheter including a first lumen and a second lumen; providing a
first member being disposed for relative movement within the first lumen and
defining a cavity, a second member being disposed for relative movement

within the second lumen and including the guidewire; inserting the proximal
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end of the guidewire through the cavity of the first member; inserting the proximal end of
the guidewire, passed through the cavity of the first member, into a distal end of the
second member; and passing the proximal end of the guidewire through the second
member to a proximal end thereof such that a distal end of the catheter is disposed at a
location within the body vessel.

[0012] In another exemplary embodiment a catheter includes a first lumen and a second
lumen. A first member is disposed for relative movement within the first lumen and
defines a member lumen. A second member is disposed for relative movement within the
second lumen. The member lumen of the first member is configured for disposal of the
second member.

[0013] In another exemplary embodiment a catheter includes an elongated tubular body
defining a first lumen and a second lumen. A first member extends within the first lumen
and is slidably movable relative thereto. The first member includes a distal portion that
extends beyond a distal end of the body. The distal portion of the first member defines a
member lumen. A wire extends through the second lumen and the member Jumen such
that the first member extends from the distal end of the body in a configuration for
passage through a body vessel.

[0014] In another exemplary embodiment, a hemodialysis catheter includes an elongated
tubular body including a distal end and defining a first lumen, a second lumen and a
septum disposed therebetween. A first tubular stylette extends within the first lumen and
is slidably movable relative thereto. The first stylette includes a distal portion that
extends beyond a distal end of the body. The distal portion of the first member defines a
member lumen. A guidewire extends through the second lumen and the member lumen
such that the first member extends from the distal end of the body in a tapered
configuration for guiding the catheter through a body vessel.

[0015] In yet another exemplary embodiment, a catheter includes an elongated tubular
body defining a first lumen, second lumen and third lumen. A first member extends
within the first lumen and is slidably movable relative thereto. The first lumen includes a

distal portion that extends beyond a distal
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end of the body. The distal portion of the first member defines a member
lumen. A second member extends within the second lumen and is slidably
movable relative thereto. The second member extends beyond the distal
end of the body. A wire extends within the third lumen and is slidably
movable relative thereto. The wire extends through the second member and
member lumen so that the first member and second member extend from
the distal end of the body in a configuration for passage through a body
vessel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The objects and features of the present disclosure, which are
believed to be novel, are set forth with particularity in the appended claims.
The present disclosure, both as to its organization and manner of operation,
together with further objectives and advantages, may be best understood by
reference to the following description, taken in connection with the
accompanying drawings, as set forth below.

FIG. 1 is a cutaway perspective view of a catheter in accordance with
the principles of the present disclosure;

FIG. 2 is an enlarged cutaway perspective view of the catheter shown
in FIG. 1;

FIG. 3 is an enlarged cross section view of a second member of the
catheter shown in FIG. 1;

FIG. 4 is a cutaway plan view of an alternate embodiment of a distal
end of the second member shown in FIG. 1;

FIG. 5 is a cutaway perspective view of a proximal end of the catheter
shown in FIG. 1;

FIG. 6 is a cutaway perspective view of a distal end of the catheter
shown in FIG. 1;

FIG. 7 is a cutaway perspective view of the distal end of the catheter
shown in FIG. 1;
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FIG. 8 is a cutaway perspective view of the distal end of the catheter
shown in FIG. 1;

FIG. 9is a cutaway perspective view of the distal end of the catheter
shown in FIG. 1;

FIG. 10 is a cutaway perspective view of an alternate embodiment of
the catheter shown in FIG. 1;

FIG. 11 is a cutaway plan view of a distal end of the catheter shown in
FIG. 10;

FIG. 12 is an enlarged cutaway plan view of the distal end of the
catheter shown in FIG. 10;

FIGs. 13A and 13B are enlargad perspective views of exemplary
catheters;

FIG. 14 is an enlarged perspective view of another exemplary
catheter;

FIG 15 is a cross-sectional view of an exemplary catheter and tubular
stylettes; and

FIG. 16 is an enlarged perspective view of an exemplary catheter and

tubular stylette.

DETAILED DESCRIPTION OF THE EXEMPLARY EMBODIMENTS
[0017] The exemplary embodiments of the catheter and methods of use
disclosed are discussed in terms of medical catheters for the administration
of fluids of a subject and more particularly, in terms of a catheter that
facilitates placement within a body vessel. The catheter is advantageously
configured to reduce trauma and prevent patient complications. itis
envisioned that the present disclosure may be employed with a range of
catheters, such as, for example, hemodialysis, peritoneal, infusion, PICC,
CVG, port, biliary, urethral, in any acute and/or chronic catheter application.
[0018] In the discussion that follows, the term “proximal” will refer to the
portion of a structure that is closer to a practitioner, while the term “distal” will

refer to the portion that is further from the practitioner. As used herein, the
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term “subject” refers to a human patient or other animal. According to the
present disclosure, the term “practitioner” refers to a doctor, nurse or other
care provider and may include support personnel.

[0019] The following discussion includes a description of the catheter, in
accordance with the principles of the present disclosure. Reference will now
be made in detail to the exemplary embodiments of the disclosure, which are
llustrated in the accompanying figures.

[0020] Turning now to the figures, wherein like components are designated
by like reference numerals throughout the several views. Referring initially
to FIGS. 1 and 2, a catheter 20 includes an elongated tubular body 22
including a proximal end 24 (FIG. 5) and a distal end 26. Body 22 defines a
first lumen 28, a second lumen 30 and a septum 32 disposed therebetween
(all shown in phantom in FIG. 2). It is contemplated that distal end 26 may
have various configurations, such as, for example, tapered and symmetrical.
Itis further contemplated that body 22 may be variously dimensioned
including length and diameter, such as, for example, 13 — 15 French.

[0021] A first member, such as, for example, first tubular stylette 34
extends within first lumen 28 and is slidably movable relative thersto. It is
contemplated that first stylette 34 may have varying degrees of rigidity or
stiffness. First stylette 34 includes a distal portion 36 that extends beyond
distal end 26. It is contemplated that the first member may be tubular, solid,
have a tubular portion, have a salid portion, combinations thereof and the
like, etc.

[0022] Distal portion 36 defines a cavity, such as, for example, member
lumen 38 (shown in'phantom in FIG. 2). Member lumen 38 includes a distal
opening 40 and a proximal opening 42. Member lumen 38 is configured for
slidable movement of a guidewire 46 therein to facilitate passage of catheter
20 to a desired location within a body vessel (not shown). It is envisioned
that member lumen 38 may have various configurations, such as, for
example, cylindrical, rectangular, elliptical, polygonal, combinations thereof
and the like, etc. Member lumen 38 may be configured for movement of
various structures therein, in various directions and orientations, according to




WO 2006/055288

10

15

20

25

30

PCT/US2005/040101

-8-

the requirements of a particular catheter application. It is contemplated that
the cavity may include a loop or hole.

[0023] A second member includes, for example, second tubular stylette 44
(shown clearly in FIGS. 6-9) which extends within second lumen 30 and is
slidably movable relative thereto. Second stylette 44 has a distal portion 47
(shown clearly in FIGS. 6-9) that extends beyond distal end 26. Itis
contemplated that second stylette 44 may have varying degrees of rigidity or
stiffness. When disposed within lumens 28, 30, distal portion 36 of first
stylette 34 extends beyond distal portion 47 of second stylette 44 such that
distal portions 36, 47 are offset. It is contemplated that stylettes 34, 44 may
be of alternative lengths. Styleites 34, 44 are employed within body 22 to
provide stiffening of distal end 26 and tapering of catheter 20. Stylettes 34,
44 are also configured to maintain integrity after placement. This
configuration of catheter 20 advantageously forms a transition to facilitate
placement of catheter 20 within a body vessel {not shown) thereby reducing
trauma and preventing patient complications. It is contemplated that the
second member may be tubular, solid, may have tubular portion, have a
solid portion, combinations thereof and the like, etc.

[0024] The second member includes a guidewire 46 that is configured to
extend through second stylette 44 and member lumen 38 such that first
stylette 34 and second stylette 44 extend from distal end 26 in a tapered
configuration for guiding catheter 20 through a body vessel. ltis
contemplated that the second member may not include guidewire 46 and
that guidewire 46 is a separate component of catheter 20. Guidewire 46 is
of sufficient rigidity to support body 22 during placement and may have a
smooth outer surface. It is envisioned that guidewire 46 may have a
lubricious coating. Suitable lubricious coatings include, for example,
hydrophilic coating, polytetrafluorcethylene (PTFE), silicone oil, other
biocompatible lubricant, combinations thereof and the like.. Guide wire 46
may be of various lengths to extend into the heart and beyond body 22.
Catheter 20 may also include a guidewire outer sheath (not shown),

disposed for positioning within lumen 30 and over guidewire 46. The

-10-
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guidewire outer sheath enhances stiffening and facilitates passage of body
22 through a subcutaneous tract.

[0025] Second stylette 44 is elongated and has a substantially D-shaped
or semi-circular cross-section, as shown in FIG. 3. Second stylette 44
defines a passage 45 configured for slidable movement of guidewire 46
therein. Passage 45 may have various cross-sectional configurations, such
as, for example, oval, rectangular, elliptical, polygonal, combinations thereof
and the like. It is contemplated that first stylette 34 has a substantially D-
shaped or semi-circular cross-section. [t is further contemplated that the
outer surfaces of stylettes 34, 44 may have various cross-sectional
configurations, such as, for example, oval, rectangular, elliptical, polygenal,
combinations thereof and the like. The outer surfaces of stylettes 34, 44
may conform to the inner surfaces of lumens 28, 30 to advantageously
decrease friction and facilitate transition during placement of distal end 26.
Stylettes 34, 44 may or may not be of uniform configuration with the inner
surface of lumens 28, 30. In an alternate embadiment, as shown in FIG. 4,
distal portion 47 of second stylette 44 has an angled tip 147 to provide a
transition with first stylette 34. It is contemplated that tip 147 may be
received by proximal opening 42 of member lumen 38.

[0026] Distal end 26 of body 22 includes a septum extension 48 that
extends distally beyond first lumen 28 and second lumen 30. Septum
extension 48 extends to prevent occlusion of first lumen 28 and second
lumen 30 during use. It is envisioned that distal end 26 may not include an
extension, and altematively lumens 28, 30 may be in longitudinal alignment
or staggered. It is further envisioned that lumens 28, 30, adjacent distal end
26, may include a spiral configuration.

[0027] Body 22 has a cylindrical outer surface 50. It is contemplated that
body 22 may be variously dimensioned and attachable to other medical
devices. Itis further contemplated that outer surface 50 may have various
cross-sectional configurations, such as, for example, oval, rectangular,
alliptical, polygonal, combinations thereof and the like. Body 22 may also
include lateral openings.

11-
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[0028] Lumens 28, 30 each have a substantially D-shaped or semi-circular
cross-section. Lumens 28, 30 are elongated with body 22 and are
configured to facilitate fluid flow. It is contemplated that lumens 28, 30 may
be configured for arterial and/or venous flow. Itis envisioned that lumens
28, 30 may have various configurations, such as, for example, cylindrical,
rectangular, elliptical, polygonal, combinations thereof and the like. Lumens
28, 30 may be configured for various forms of fluid flow in various directions
and orientations, according to the requirements of a particular catheter
application.

[0029] Lumens 28, 30 may be uniformly dimensioned or include alternative
dimensional cross sections within body 22, such as, narrow and broad
portions, converging surfaces, undulating surfaces, combinations thereof
and the like, etc. according to the particular flow indications and/or flow rate
requirements. It is contemplated lumen 28 and lumen 30 may extend
alternative lengths. It is further contemplated that body 22 may include one
or a plurality of lumens, such as, for example, a triple lumen configuration,
similar to that discussed below with regard to FIGS. 10-12.

[0030] Firstlumen 28 includes an inlet opening 52 that is disposed
adjacent to distal end 26 of body 22. An outlet opening 54 (FIG. 5) of first
lumen 28 is disposed adjacent a proximal end 24 of body 22. Inlet opening
52 may be variously dimensioned and configured, such as, for example,
rectangular, elliptical, polygonal, combinations thereof and the like, and may
include adapters, clips, efc. to facilitate fluid flow and/cr attachment to other
structure. Second lumen 30 includes an outlet opening 56 (shown in
phantom in FIG. 2) that is disposed adjacent to distal end 26. An inlet
opening 58 (FIG. 5) of second lumen 30 is disposed adjacent proximal end
24. Outlet opening 56 may be variously dimensioned and configured, such
as, for example, rectangular, elliptical, polygonal, combinations thereof and
the like, etc. and may include adapters, clips, etc. to facilitate fluid flow
and/or attachment to other structure.

[0031] The components of catheter 20 are fabricated from materials

suitable for medical applications, such as, for example, polymerics or metals,

-12-
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such as stainless steel, combinations thereof and the like depending on the
particular catheter application and/or preference of a practitioner. Semi-rigid
and rigid polymerics such as, for example, polyvinylchloride (FVC) and
polycarbonate (PC) are contemplated for fabrication, as well as resilient
materials, such as molded medical-grade polypropylene, thermoplastic
urethanes, or polyethylene. For example, styleftes 34, 44 may be made
from polytetrafluoroethylene, polysthylene, other materials having similar
durometer range and low friction properties, combinations thereof and the
like. Stylettes 34, 44 can be compatible with a standard uncoated coil
guidewire for cost efficiency, as well as other coated guidewires and coils.
Stylettes 34, 44 may include a hydrophilic coating, polytetrafluoroethylene
(PTFE), silicone oil or other biocompatible lubricant, combinations thereof
and the like on part or all of the components to enhance insertion in catheter
20, tissue and a body lumen, as well as removal after catheter placement.
Proximal end 24 of catheter 20 may have a luer adapter or threaded
adapter. Catheter 20 may be color coded to match various components.
Alternatively, a valve adapter (not shown) is attachable to proximal end 24.
The valve adapter may be integral with catheter 20. Proximal end 24 may
include structure that allows guidewire 46 to be fixed in position relative to
stylette 44, such as, for example, a pinch clamp or Tuchy-borst adapter, to
prevent guidewire 46 from unintentionally moving in or out of the vessel
during insertion. One skilled in the art, however, will realize that other
materials and fabrication methods suitable for assembly and manufacture, in
accordance with the present disclosure, also would be appropriate.

[0032] The components of catheter 20, as shown in FIGS. 5-9, similar to
that described, are assembled, sterilized and packaged for use. In
operation, catheter 20 is prepared for disposal within a body vessel (not
shown) in contemplation of a hemodialysis for a subject. Initially, a hollow
needle cannula (not shown) is inserted into the body vessel. Itis
contemplated that the needle cannula creates a venotomy or entry site within
the subject for body vessel access. The needle cannula may be disposed

within the skin of the subject, adjacent the neck and clavicle, for accessing a

13-
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vein. Guidewire 46 is inserted through a proximal end of the needle cannula
and tunneled through to a desired location within the body vessel. The
needle cannula is removed leaving guidewire 46 disposed within the body
vessel and having a proximal end of guidewire 46 extending from the body
vessel fo the exterior of the subject. It is envisioned that in particular
applications the skin may be nicked on either side of guidewire 46 with a
scalpel (not shown) so that a subcutaneous vessel entry site can be pre-
dilated. ltis further envisioned that a dilator may be fed with guidewire 46
into a venatomy site to pre-dilate the entry site.

[0033] A tunneler (not shown) is attached to distal end 26 and inserted
through an exit site in contemplation of forming a subcutaneous tract. Itis
envisioned that the exit site may be disposed adjacent to the chest walll
below a venotomy site. The tunneler tunnels a subcutaneous tract from the
exit site to the venotomy site. The tunneler is attached to distal end 26 such
that the tunneler draws distal end 26 through the subcutaneous tract to the
venotomy site. Body 22 is pulled through the venotomy site. The tunneler is
removed from distal end 26. It is envisioned that the tunneler may include a
sheath to enclose the mating connection with distal end 26. The sheath may
also prevent trauma to the subject during passage through the
subcutaneous fract.

[0034] Stylettes 34, 44 are assembled with lumens 28, 30, via insertion
with openings 54, 58, respectively and shown in FIG. 5. Stylettes 34, 44 are
advanced distally through lumens 28, 30 and extend distally beyond distal
end 26 of body 22, as shown in FIG. 6. It is anticipated that stylettes 34, 44
may be threaded onto adapters 100, as shown in FIG. 5. Distal portion 36 of
first stylette 34 extends beyond distal portion 47 of second stylette 44. First
stylette 34 is longer than second stylette 44. 1t is envisioned that first stylette
34 and second stylette 44 may be inserted in lumens 28, 30, respectively,
prior to insertion of stylettes 34, 44 within the vessel or assembled aiter
insertion, by the practitioner.

[0035] The proximal end of guidewire 46, disposed within the body vessel,
is received by distal opening 40 of member lumen 38, as shown in FIG. 7.

-14-
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First stylette 34 is manipulated distally such that the proximal end of
guidewire 46 exits proximal opening 42 of member lumen 38. The proximal
end of guidewire 46 is manipulated for insertion with distal portion 47 of
second stylstte 44, as shown in FIG. 8. Guidewire 46 is continuously fed
through member lumen 38 and passage 45 of second stylette 44 such that
stylettes 34, 44 are placed distally within the body vessel to a desired
[ocation (not shown). Stylettes 34, 44 are continuously fed through lumens
28, 30 of catheter 20 such that lumens 28, 30 are placed distally within the
body vessel to a desired location. Guidewire 46 and stylettes 34, 44 may be
removed from the body vessel and catheter 20. Catheter 20 may be
maintained in position. Lumens 28, 30 may be flushed with fluid.

[0036] Guidewire 46 extends through second stylette 44 and member
lumen 38 such that first stylette 34 and second stylette 44 extend from distal
end 26 of body 22 in a tapered configuration for guiding catheter 20 through
the body vessel. The above-described procedure for disposal of catheter 20
within a body vessel may be used for Seldinger procedures, tunneling,
reverse tunneling, and other related procedures. Itis contemplated that prior
to insertion of guidewire 46 into first stylette 34, catheter 20 may be tunneled
through subcutaneous skin to a position on the chest or neck of the subject,
according to the requirements of a particular application.

[0037] Upon placement of catheter 20 at a desired location within a body
vessel, it is envisioned that catheter 20 may be employed for administration
of fluids within the body of a subject in procedures alternate to hemodialysis.
Catheter 20 and other exemplary catheters described herein may be
employed for: double-lumen catheter exchange over a single wire; direct
placement of a catheter through a tunnel; dialysis catheters, funneled and
acute non-tunneled; chronic tunneled infusion catheters, such as Hickman
catheters; acute infusion catheters, such as triple lumen central venous
catheters; and various multi-lumen catheters.

[0038] Operation of catheter 20 and other exemplary catheters described
herein may benefit from several advantages including: efficiency, instead of

using two wires for tunneled dialysis catheter exchange, catheter 20 may be
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used over a single wire; safety, catheter 20 reduces trauma to the venotomy
by providing a smooth tapering to the catheter tip and is occlusive to reduce
the likelihood of air embolization through the lumens; and patient comfort
and safety, catheters 20 may be composed from softer materials that are
more comfortable to the patient and less traumatic. Catheter 20 eliminates
the use of a peel away catheter along with the associated risk of air
embolization. Further, catheter 20 is cost-effective by eliminating the need
for a second guidewire and peel-away structure, as well as reducing the time
required for a procedure. Catheter 20 can also reduce the need for multiple
dilatation, making the procedure easier and faster.

[0039] Referring to FIGS. 10-12, in an alterate embodiment, catheter 20,
similar to that described with regard to FIGS. 1-9, has a triple lumen
configuration. Body 22 defines a first lumen 228, a second lumen 230
(similar to lumens 28, 30 described above) and a third lumen 231 (the
phantom lead line portions identifying the inner lumen). A septum 232 is
disposed between first lumen 228 and second lumen 230, and is connected
to the portion of body 22 that defines third lumen 231.

[0040] A first tubular stylette 234 extends with first lumen 228 and is
slidably movable relative thereto. First stylette 234 includes a distal portion
236 that extends beyond distal end 26. Distal portion 236 defines a member
lumen 238 that includes a distal opening 240 and a proximal opening 242.
Member lumen 238 is configured for slidable movement of a guidewire 246
therein to facilitate passage of catheter 20 to a desired location within a body
vessel (not shown).

[0041] Guidewire 246 extends with third lumen 231 and is slidably
movable relative thereto. Guidewire 246 may be fixed within third lumen
231. Lumen 231 has a substantially circular cross-section, however, may be
D-shaped or semi-circular depending on the requirements of a particular
application. [tis envisioned that lumen 231 may have various configurations,
such as, for example, cylindrical, rectangular, elliptical, polygonal,
combinations thereof and the like. Guidewire 246 may be configured fo
extend with any of the lumens of body 22.
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[0042] Lumen 231 may be uniformly dimensioned or include alternative
dimensional cross sections within body 22, such as, narrow and broad
portions, converging surfaces, undulating surfaces, combinations thereof
and the like, etc. Lumen 231 includes an inlet opening 252 disposed
adjacent to distal end 26 of body 22. An outlet opening (not shown) of
lumen 231 is disposed adjacent a proximal end 24 of body 22.

[0043] A second tubular stylette 244 extends within second lumen 230 and
is slidably movable relative thereto. Second stylette 244 has a distal portion
247 that extends beyond distal end 26. Distal portion 247 defines a member
lumen 248 that includes a distal opening 249 and a proximal opening 250.
Member lumen 248 is configured for slidable movement of guidewire 246
therein to facilitate passage of catheter 20 to a desired location within a body
vessel. When disposed within lumens 228, 230, distal portion 236 of first
stylette 234 extends beyond distal portion 247 of second stylette 244 such
that distal portions 236, 247 are offset. Stylettes 234, 244 are employed with
body 22 to provide stiffening of distal end 26 and tapering of catheter 20.
This configuration of catheter 20 advantageously forms a transition to
facilitate placement of catheter 20 within a body vessel (not shown) thereby
reducing trauma and preventing patient complications.

[0044] Guidewire 246 is configured to extend through member lumens
238, 248 such that first stylette 234 and second stylette 244 extend from
distal end 26 in a tapered configuration for guiding catheter 20 through a
body vessel. Stylettes 234, 244 are assembled with lumens 228, 230 and
advanced distally to extend beyond distal end 26 of body 22. Distal portion
236 of first stylette 234 extends beyond distal portion 247 of second styletts
244,

[0045] The proximal end of guidewire 246 is received by distal opening
240 of member lumen 238. First stylette 234 is manipulated distally such
that the proximal end of guidewire 246 exits proximal opening 242 of
member lumen 238. The proximal end of guidewire 246 is manipulated for
insertion with distal portion 247 of second stylette 244, Distal opening 249

receives guidewire 246. Second stylette 244 is manipulated distally such

17-




WO 2006/055288 PCT/US2005/040101

10

15

20

25

30

-16 -

that the proximal end of guidewire 246 exits proximal opening 250.
Guidewire 246 is fed through member lumens 238, 248 into third lumen 231.
Guidewire 246 is continuously fed through member lumens 238, 248 and
third lumen 231 such that stylettes 234, 244 may be placed distally within the
body vessel to a desired location.

[0046] Guidewire 246 extends through member lumens 238, 248 and third
lumen 231 such that first stylette 234 and second stylette 244 extend from
distal end 26 of body 22 in a tapered configuration for guiding catheter 20
through the body vessel. Catheter 20 may be used for Seldinger
procedures, tunneling, reverse tunneling, and other related procedures. This
configuration advantageously decreases vessel trauma and may reduce air
embolism.

[0047] In exemplary embodiments, a catheter can include a tapered distal
tip to provide enhanced tracking and/or insertion of the catheter into tissue
tracks and/or body vessels. To provide a tapered tip, the cross-sectional
area of the distal tip region of the catheter may be reduced. The reduction in
cross-sectional area may also decrease the size of the catheter lumens. In
order to avoid any unacceptable reduction of flow that may result, the
tapered distal tip can include at least one of a spiral cut opening and slots.
Tapering of the distal tip can be achieved by re-forming the distal tip of the
catheter and/or the addition of a tapered tip structure and secure bonding,
heat sealing, and/or welding of the tip structure to the catheter body using,
for example, one or more suitable adhesives such as, for example,
adhesives selected from the group consisting of a silicone adhesive, a
cyanoacrylate adhesive, an acrylic adhesive, and epoxy adhesive, a
polyurethane adhesive, combinations thereof and the like Re-forming of the
catheter tip can be achieved using any suitable method including, for
example, a heat re-forming method, a mechanical re-forming method, a
chemical re-forming method, combinations thereof, and the like. An
exemplary tapered catheter 300 is depicted in FIG. 13A. The catheter 300
includes a slot 301 in the catheter body 302 and a tapered distal tip 303.
The catheter 300 in FIG. 13A also includes a spiral cut opening 304 to
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facilitate fluid flow through the lumen 299. Thus, when compared to a non-
tapered catheter such as catheter 305 depicted in FIG. 13B having a blunt
tip 308, the catheter 300 may have a reduced cross-sectional area at the
distal tip region due to the tapered configuration of tip 303. The catheter 300
5 having the tapered tip 303 may, howsver, provide superior tracking and/or

insertion of the catheter 300 into tissue tracks and/or body vessels compared
to the blunt-tipped catheter 305.
[0048] Tapering of the distal tip, in addition to providing an improved profile
for insertion and passage through tissue may allow for a closer fit on

10  stylettes, or a guidewire, used for tracking and reinforcement of the catheter.
[0049] The catheter 300 in FIG. 13A also includes a spiral cut 304 having
a spiral pitch that is greater than the pitch of spiral cut 309 of catheter 305
depicted in FIG. 13B. Because the pitch of cut 304 is greater than the pitch
of cut 309 of catheter 305, insertion of catheter 300 may be further

15  enhanced compared to catheter 305.
[0050] Enhanced insertion may also be achieved by providing a distal tip
region comprised of a material having a durometer greater than the
durometer of the catheter body. For example, while the catheter body 302 or
307 may remain fairly flexible having a lower respective durometer, the tip

20  region of the catheter 300 or 305 can be harder and less flexible thereby
enhancing insertion and passage of the distal tip 303 or 308 through tissue.
[0051] Another exemplary embodiment of a catheter 315 is depicted in
FIG. 14. Catheter 315 includes a slot 316 in the catheter body 317 and
spiral cut opening 318. The catheter 315 also includes a longitudinally

25 extending septum 319. To enhance insertion of the catheter 315, the
catheter 315 further includes fillets or rounded edges 320 and 321 at the
distal end of the catheter proximal to the spiral cut opening 318 and the
septum 319. The rounded edges 320 and 321 substantially reduce or
eliminate sharp edges at the distal end of the catheter 315 thereby creating

30 surfaces that are smoother than they would have been in the absence of the
rounded edges 320 and 321. The rounded edges 320 and 321 may
significantly improve insertion of the catheter 315 by reducing drag.
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Although the catheter depicted in FIG. 14 includes two rounded edges,
exemplary embodiments can include one more fillets and/or rounded edges
at any location on the catheter where a fillet or rounded edge may reduce
drag to improve insertion.

[0052] Anocther exemplary embodiment is depicted in FIG. 15. Catheter
325 includes first and second stylettes for insertion and relative movermnent
with respect to a first and second lumen in the catheter 325. The stylettes
326, 327 may be provided with an outer diameter 330, 331 that is
substantially equivalent to the inner diameter 332, 333 of the lumens 328,
329. By providing stylettes 326, 327 with outer diameters 330, 331 that are
substantially equivalent to the inner diameter 332, 333 of the lumens 328,
329, the ability to advance the catheter 325 may be enhanced by
substantially reducing space between the exterior surface of the stylettes
326, 327 and the interior surface of the lumens 328, 329, which may
otherwise catch the distal tip of a catheter on tissue. In addition, by
increasing the size of the stylettes, stiffness of the catheter may also be
increased. Catheter stiffness may also be improved by increasing the wall
thickness of the stylettes.

[0053] Anocther exemplary embodiment of a catheter 335 is depicted in
FIG. 16. Catheter 335 includes a catheter body 336 and a spiral cut 337 ata
distal lumen opening 338. A stylette 339 having a normal inner diameter
342 is inserted into the distal lumen opening 338. The tubular stylette 339 is
configured so that its normal inner diameter 342 is smaller than the outer
diameter 344 of a guidewire 341 to be inserted into the tubular stylette 339.
The tubular stylette 339 is configured to expand so that its normal, inner
diameter 342 expands to accommodate the guidewire 341 when the
guidewire is inserted into the stylette 339 and contracts when the guidewire
341 is withdrawn from the tubular stylette 339. In an exemplary
embodiment, the tubular stylette 339 can include a slit 340 in the body of the
tubular stylette 339 to permit the desired expansion and contraction during
insertion and withdrawal of the guidewire 341. Alternatively, it is possible

that the tubular stylette 339 could be made of a flexible material or otherwise
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configured to permit expansion and contraction during insertion and
withdrawal of the guidewire 341, instead of or in addition to slit 340. In
addition, while stylette 339 depicted in FIG. 16 includes a single slit 340,
exemplary embodiments may include 2, 3, 4 or more slits to achieve the
desired expansion and contraction. In its expanded state, the inner diameter
of the stylette 339 may increase to an expanded inner diameter 343 to
accommodate the outer diameter 344 of the guidewire 341. When the
guidewire 341 is inserted into the tubular stylette 339 and the inner diameter
342 is expanded as depicted, insertion of the catheter 335 is enhanced
because the tubular stylette 339 acts as a dilator for the distal tip of the
catheter. Expansion of the stylette can also be achieved using an assembly
wherein the stylette and guidewire are integral and move relative to one
another to expand and contract the stylette. Expansion of the stylette may
also be achieved by increasing the outer diameter of the guidewire instead
of providing a stylette having an expandable, inner diameter. Expansion of
the stylette may also be achieved using a balloon inflated with a fluid such
as, for example, air or water, when the lumen needs to be occluded prior to
insertion.

[0054] It will be understood that various madifications may be made to the
embodiments disclosed herein. Therefore, the above description should not
be construed as limiting, but merely as exemplification of the various
embodiments. Those skilled in the art will envision other modifications within

the scope and spirit of the claims appended hereto.
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The claims defining the invention are as follows;

1. A catheter comprising:

an elongated catheter body having proximal and distal ends and defining a
longitudinal axis, the catheter body having a first axial lumen and a second axial lumen;

a first stylette member extending within the first axial lumen and being slidably
movable relative thereto, the first stylette member including a distal portion extending
beyond the distal end of the catheter body, the distal portion of the first stylette member
defining a member lumen and having first and second spaced openings communicating
with the member lumen for reception and passage of a guidewire; and

a second stylette member extending within the second lumen and being slidably
movable relative thereto, the first and second stylette members extending beyond the
distal end of the catheter body in a tapered configuration.

2. A catheter as recited in claim 1, wherein the second stylette member
defines a passage for reception and passage of the guidewire exiting the member lumen of
the first stylette member.

3. A catheter as recited in claim 1, wherein the distal portion of the first
stylette membez extends distally beyond the second stylette member.

4. A catheter as recited in claim 3, wherein the second stylette member
includes a distal portion extending beyond the catheter body, the distal portion of the
second stylette member defining a member lumen and having first and second axial
spaced openings communicating with the member lumen thereof for reception and
passage of the guidewire, the guidewire being insertable, from distal to proximal, into the
first spaced opening of the first stylette member, out of the second spaced opening of the
first stylette member, and into the first axial spaced opening of the second stylette
member.

5. A catheter as recited in claim 4, wherein the catheter body includes a
third lumen for reception and passage of the guidewire exiting the second axial spaced
opening of the second stylette member.

6. A catheter as recited in claim 2, including a guidewire adapted for
passage through the member lumen of the distal portion of the first stylette member and
the passage of the second stylette member.

7. A catheter as recited in claim 1, wherein at least one of the first and
second stylette members has an inner diameter that is smaller than the outer diameter of
the guidewire and wherein when the guidewire is inserted into the at least one stylette

member the inner diameter expands to accommodate the guidewire. |

3358574 |'TCW i
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8. A catheter as recited in claim 1, wherein the first stylette member has
an outer diameter substantially equivalent to the inner diameter of the first lumen and the
second stylettete has an outer diameter substantially equivalent to the inner diameter of
the second lumen.

9. A catheter as recited in claim 1, wherein the second stylette member
includes a distal portion extending beyond the catheter body, the distal portion of the
second stylette member being adapted to be at least partially received within the member
lumen of the first stylette member.

10. A catheter as recited in claim 1, wherein the catheter body includes a
tapered tip adjacent the distal end thereof.

11 A catheter as recited in claim 10, wherein the tapered tip comprises a
material having a greater durometer than a durometer of a proximal portion of the catheter
body.

12. A catheter as recited in claim 1, wherein the distal end of the catheter
body includes a septum extension extending distally beyond the first and second axial
lumens.

13. A catheter as recited in claim 1, wherein the first and second spaced
openings of the member lumen of the first stylette member are dimensioned for sole
reception and passage of the guidewire.

14. A catheter comprising:

an elongated catheter body having proximal and distal ends and defining a
longitudinal axis, the catheter body having a first axial lumen and a second axial lumen;

a first stylette member extending within the first axial lumen and being slidably
movable relative thereto, the first stylette member including a distal portion extending
beyond the catheter body, the distal portion of the first stylette member defining a
member lumen and having first and second spaced openings communicating with the
member lumen for reception and passage of a guidewire;

a second stylette member extending within the second lumen and being slidably
movable relative thereto, the second stylette member defining a passage for reception and
passage of the guidewire, the second stylette member including a distal portion extending
beyond the catheter body, wherein the distal portion of the first stylette member extends

distally beyond the distal portion of the second stylette member; and

3358574 1:TCW
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the guidewire adapted for passage through the member lumen of the distal
portion of the first stylette member and the passage of the second stylette member such
that the first and second stylette members extend beyond the distal end of the catheter
body in a tapered configuration.

15. A catheter substantially as hereinbefore described with reference to the

accompanying drawings.

Dated 23 February, 2011
Covidien AG
Patent Attorneys for the Applicant/Nominated Person
SPRUSON & FERGUSON
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