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(57) Abregé/Abstract:

A catheterization system and method including a rapid exchange emboli capture guidewire system comprising a distal emboll
protection device Is disclosed. The protection device Is delivered to an area of interest via a delivery sheath including a longitudinal
exit configured to permit the sheath to be peeled away from the guidewire to speed its removal. A capture sheath having a side-port
IS used to capture and retrieve the filter after a catheterization treatment procedure in a time saving manner. A torque steering
device Is used to steer the device and is adapted to clamp onto the guidewire while leaving sheaths free to prevent inadvertent
steering of the sheaths. Using the sheaths of the present invention also allows systems to use shorter guidewires than prior art
systems, further speeding the catheterization procedures being performed.
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ABSTRACT OF THE DISCLOSURE

A catheterization system and method including a rapid exchange
emboli capture guidewire system comprising a distal emboli protection
device is disclosed. The protection device is delivered to an area of interest
via a delivery sheath including a longitudinal exit configured to permit the
sheath to be peeled away from the guidewire to speed its removal. A
capture sheath having a side-port is used to capture and retrieve the filter
after a catheterization treatment procedure in a time saving manner. A
torque steering device is used to steer the device and is adapted to clamp
onto the guidewire while leaving sheaths free to prevent inadvertent steering
of the sheaths. Using the sheaths of the present invention also allows
systems to use shorter guidewires than prior art systems, further speeding

the catheterization procedures being performed.
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RAPID EXCHANGE EMBOLI CAPTURE GUIDEWIRE SYSTEM AND
METHODS OF USE

. Field of the Invention

[0001] The present invention relates to wire guided devices used in a blood vessel
or other lumen in a patient’'s body. More particularly, the present invention relates to a

rapid exchange emboli capture guidewire system that reduces embolization during wire

guided procedures.
1l Background of the Invention

[0002] During catheterization of a patient for angioplasty treatment or stenting
procedures for vascular stenosis, a guide wire is directed through a patient's blood
vessel to the site of interest. For example, the physician may wish to utilize a balloon
catheter in order to enlarge a partially obstructed blood vessel at a certain location in
the patient's vascular system. To do this, the physician utilizes a guide wire which is
directed through the patient’s vascular system to the particular site for balloon
catheterization. Various medical devices are percutaneously inserted into the patient's
blood vessel utilizing the guide wire. The balloon catheter, for example, is mounted at
- the distal end of an elongated tube. The guide wire is placed in the lumen of the balloon
catheter tube such that the balloon catheter can be threaded over the guide wire,
through the vascular system and placed at the site of interest by following the guide

wire.

[0003] In order to enlarge a partially obstructed blood vessel, a physician may use
various surgical techniques and biomedical devices or tools including balloon catheters,
scrapers or other known medical devices. However, the utilization of these devices

sometimes results in a release of an embolus (embolic material) which is an abnormal
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particle circulating in the blood, such as plaque and blood clots, that may move from the
treatment site through a vein or artery, thus compromising the flow of blood at a location
downstream. In order to reduce complications arising from dislodged emboli,
physicians sometime utilize filters disposed downstream of the treatment sit‘e. As used
herein the term "downstream" refers to an item that is spaced a distance apart from a
referenced item and in the direction of blood flow through the blood vessel.

[0004] Frequently, the same guidewire used to carry the filter is also used to guide
various catheters to and from the treatment site. For example, during angioplasty or
stenting, various catheters are typically exchanged over the guidewire. When catheters
are exchanged during a procedure, inadvertent and undesirable wire movement may
occur. Such inadvertent movement can cause the filter to move into the treatment area
requiring re-deployment. Worse, excessive movement can retract a filter proximally
(upstream), where it could potentially become entangled in a deployed stent or
inadvertently moved into a position where it can no longer protect the vessels it was
deployed to protect.

[0005] ‘ Similar problems are encountered during a user's steering of catheter-
sheathed device during inter-lumen procedures. Steering a sheathed device poses its
own challenges in controlling the device relative the guidewire because a user
manipulates the sheath as opposed to the wire during deployment and may cause
accidental displacement of a device such as an embolic filter. Also, in some vessels,
when guide catheters are repositioned, the filter tends to move within the vessels. This

IS undesirable not only because the vessel may be damaged by such movement, but
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also because captured emboli may become freed or new emboli released upstream of
the filter.

[0006]  Accordingly, there remains a long-felt need in the art for a guidewire method
and system that improves a user’s control during catheterization procedures. Also, as
will be appreciated by one of ordinary skill in the art, the drawbacks of wire-guided
systems are not limited to inadvertent movement during steering, deployment or
catheter exchange. For example, the length of the guidewire necessary for these
procedures and the time it takes to remove delivery catheter sheaths during deployment
are directly correlated. There remains a continuing long-felt need in the art for a
guidewire method and system that affords the use of shorter guide wires. Likewise,
there remains a need in the art for a guidewire method and system that optimizes
capture times in removing deployed devices through the deployment and retrieval of
capture sheaths.

1. Summary of the Invention

[0007] Various embodiments of the present invention offer advantageous features
that may overcome the drawbacks discussed above and offer new advantages as well.

[0008] An objective of the invention is to provide an improved guidewire system for
use in catheterization procedures. A related object of the invention is to provide a
guidewire system that allows for improved steering of inter-lumen devices. Another
object of the invention is to provide a guidewire system that allows for improved control
of the core wire during catheterization procedures. An advantageous feature of at least

one embodiment of the invention is the improved prevention of accidental displacement

of emobolic filters and the like during catheterization procedures.
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[0009] It is another object of the invention to provide a guidewire system having a
rapid exchange design. It is a related object of the invention to provide a guidewire
system that allows for quick removal of a delivery sheath to expose the corewire during
catheterization procedures. Another related 'object of the invention to provide a
guidewire system that allows for more rapid capture procedure during catheterization
procedures. An advantageous feature at least one embodiment of the invention is the
ability to use shorter core wires during catheterization procedures.

[0010] It is another object of the invention to provide a guidewire system comprising
a rapid exchange emboli capture guidewire system that reduces macro and micro-
embolization during intra-lumen procedures such as angioplasty treatment and stenting
procedures of vascular stenosis.

[0011] These and/or other novel advantageous aspects and features of the
invention may be realized by the provision of a guidewire system for use in intra-lumen
procedures such as catheterization and the like comprising an emboli capture guidewire
system comprising a corewire having distal floppy region, which may act as a stop, and
an embolic filter collapsible and deployable on said corewire. The corewire is
~ positioned in an area of a site to be treated in a manner that allows the filter (which is
disposed adjacent and proximal of the distal floppy region) to be deployed in an area
distal the treatment area for capturing emboli released during treatment procedures.
[0012] The emboli capture system is preferably assembled inside a delivery sheath
prior to closing the lesion. The distal end of the delivery sheath collapses the embolic
filter to lower its profile and facilitate crossing the target lesion for positioning the filter.

According to one aspect of the invention, the delivery sheath is configured to allow
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peeling of the sheath from the corewire. In a preferred embodiment, the delivery sheath
includes a sheath slit located in the proximal shaft and preferably also a small portion of
the distal shaft. The sheath slit provides an exit for egression of the adjacent areas of
the corewire from the delivery sheath during peeling. Use of a peelable sheath permits
quick removal of the delivery sheath to expose the corewire. U'se of a peelable sheath
according to the Iinvention allows the user to gain control of the wire to prevent
accidental displacement of the filter and also allows for shorter wire lengths to be used
during catheterization procedures. As will be appreciated, the longer the length of wire
used, the more time it takes to remove sheaths and devices from the corewire.

[0013] According to another aspect of the invention, a torque device is used to
clamp on the corewire to faclilitate steering of the emboli system to access the lesion. In
a preferred embodiment, the torque device is designed with a recess that allows a peel-
initiator handle to dock inside a nub of the torque device. Preferably, the torque device
clamps on the corewire but not on the peel-initiator handle to prevent steering of the
delivery sheath.

[0014] . The filter is deployed by pulling the delivery sheath back. According to an
advantageous feature of the invention, once the filter is deployed, the delivery sheath
can then be peeled away from the corewire by pulling on the peel-initiator handle.
Preferably, the peeling of the sheath is facilitated by the delivery sheath slit defined in
the proximal shaft and a portion of the distal shaft. In a preferred embodiment, the
distal shaft comprises a different color than the proximal shaft to indicate to the user the
area where the end of the slit is located. The distal end of the slit is closer to the distal

end than to the peel-initiator handle. As will be appreciated, once the delivery sheath is
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removed from the corewire, a PTA, PTCA, or stent delvery system can be loaded over
the corewire to perform the angioplasty or stening procedure.

[0015] Upon completion of the angioplasty, stenting or other treatment procedure, a
capture sheath Is used to gain access to the filter and retrieve it. According to an
aspect of the invention, a capture sheath having a side-port opening is provided. In
operation, the distal tip of the capture sheath is configured to engage and collapse the
filter to secure the captured emboli and reduce the filter profile for retrieval from the
lumen. According to this aspect of the invention, the distal end of the capture sheath
rides over the corewire with the corewire exiting the side-port. This configuration of the
capture sheath and corewire accelerates the capture procedure.

[0016] In a preferred embodiment, the side port of the sheath is located closer to the
distal tip than to a proximal handle used to manipulate movement of the sheath. The
proximal shaft area is also made more rigid than the distal shaft of the bapture sheath to
facilitate pushing of the sheath. This configuration further accelerates the speed and
alacrity of the capture procedure.

[0017] . Given the following enabling description of the drawings, the apparatus
should become evident to a person of ordinary skill in the art.

IV. Brief Description of the Drawings

[0018] The present invention is described with reference to the accompanying
drawings. In the drawings, like reference numerals indicate identical or functionally
similar elements.

[0019]  Figure 1 illustrates an exemplary guidewire filter system for use in connection

~with the present invention.
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[0020] Figure 2 illustrates an embodiment of a delivery sheath according to the
invention.

[0021] Figure 3 illustrates an embodiment of a delivery sheath loaded with a
guidewire filter system for deployment according to the invention.

[0022] Figure 4 is a cross-sectional view of Figure 3 taken along lines A-A.

[0023] Figure 5 is a cross-sectional view of Figure 3 taken along lines B-B.

[0024] Figure 6 illustrates an embodiment of a dellvery sheath being removed from
the corewire of a guidewire filter system after deployment of the filter.

[0025] Figure 7 illustrates an embodiment of a capture sheath according to the
invention,

[0026] Figure 8 illustrates an embodiment of a capture sheath in the process of
retrieving a deployed filter of a guidewire filter system.

[0027] Figure 9 illustrates a torque device for steering a guidewire system according
to the invention.

[0028] Figure 10 illustrates alternative configurations of peelable sheath and torque
clamping locations according to the invention.

V. Detailed Description of the Drawings

[0029] While the present invention will be described in connection with an embolic
filter system for use in catheterization procedures, one of ordinary skill in the art will
recognize the universality of the advantageous aspects of the invention, including the
applicability in the deployment and capture of devices in any intra-lumen procedure.
10030] The various figures depict varying aspects of preferred emboldiments of a

rapid exchange emboli capture guidewire system according to the invention. A rapid
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exchange emboli capture system configured according to the invention may be useful in
reducing macro and micro-embolization during angioplasty treatment and stenting
procedurés of vascular stenosis. As depicted in Fig. 1, the rapid exchange emboli
capture guidewire system includes a guidewire filter system 10 that contains an embolic
filter 30 positioned proximal to a distal floppy region 40 of a corewire 20.

[0031] The emboilic filter 30 is configured to be delivered to a site downstream to the
lesion being treated to capture particles that brake loose during a PTA, PTCA, or
stenting procedure. To achieve this end, the embolic filter 30 is preferably made out of
nitinol and includes a polymeric membrane 35 on its distal end with holes 36 to facilitate
filtration of blood. Hole sizes preferably range from 50 to 200 microhs to allow for the
passage of blood and the capture of emboli. The exact configuration of the filter is not
essential to the invention and any suitable filter for the intra-lumen procedure being
performed is deemed within the scope of the invention. Likewise, while a filter is used in
connection with the described embodiments, it should be understood that any suitable
distal protection device adapted to be deployed in a lumen or vessel of a patient may be
used in connection with the present invention

[0032] Turning to Fig. 2, a delivery sheath 50 Is provided for facilitating delivery of
the guidewire filter system 10 into its proper position. The guidewire filter system 1 is
assembled inside delivery sheath 50 prior to closing the lesion. To achieve this end, the
distal end 55 of the delivery sheath is configured to collapse the embolic filter 30 to
lower its profile and facilitate crossing the target lesion. Figure 3 depicts a delivery
sheath 50 loaded with a guidewire filter system 10 during the delivery process pribr to

deployment of the filter.
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[0033] As shown in Figs. 2 and 3, the delivery sheath 350 is also provided with a
peel-initiator handle 70 and a longitudinal sheath slit 80, the significance of which will be
explained herein below. The sheath slit 80 preferably spans an area along a length of
the proximal shaft 51 of the delivery sheath 50 and a portion of the distal shaft 52. Line
53 in Figs. 2 and 3 indicates an approximate.demarcation of the division between the
proximal shaft portion 51 and the distal shaft portion 52. Preferably the area of distal
shaft 52 adjacent the demarcation 53 comprises a color or other visually distinguishable
feature than the area adjacent the demarcation 53 on the proximal shaft 51 to provide
an indication to a user where the sheath slit 80 ends.

[0034] Figure 4 is a cross-section view taken along Iineé A-A of Fig. 3 to highlight
the relative size of the sheath slit 80 compared to the diameter of corewire 20. The slit
80 is preferably sized to hold corewire 20 from accidental or inadvertent removal. At
least some level of intentional friction or pressure is required to cause corewire 20 to
protrude through slit 80. While sheath slit 80 is shown as a continuous open ﬁ$sure
along its length, it is equally feasible to provide a slit comprising perforations or
providing a slit having a breakable membrane. Any suitable method of retaining the
corewire 20 until its desired to laterally remove a portion of the delivery sheath 50 is
contemplated by the present invention.

[0035] Figure 5 Is a cross-sectional view taken along lines B-B of Fig. 3 to illustrate
the orientation of the guidewire 20, the delivery sheath slit 80, and the peel-initiator
handle 70. As depicted, peel-initiator handle 70 cradles delivery sheath 50 (and the

corewire housed therein) in a manner exposing slit 80 to an open area through which
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corewire 20 may laterally pass therethrough upon exiting the slit 80 while the delivery
sheath 50 remains behind with the handle 70.

[0036] Turning back to Fig. 3, the loaded filter is steered into an area distal the
lesion being treated in order to be deployed in a position to capture emboli released into
the blood during the lesion closing treatment. As shown in Fig. 6, the filter 30 is
deployed by pulling the delivery sheath 50 back to reveal filter 30 from the distal end 55.
Once the filter 30 is deployed, the delivery sheath 50 provides no other use in the
treatment being performed. Accordingly, the delivery sheath 50 must be removed from
the corewire 20 to free up the corewire for placement and advancement of catheters '
housing treating devices, such as stents or angioplasty balloons, to the lesion area.
[0037] To speed the removal of the delivery sheath 50 from the system, the peel-
initiator handle 70 and sheath slit 80 come into play. In short, the delivery sheath is
“peeled away” from the corewire 20 as it is shown to be in the process of in Fig. 6.
[0038] The peeling away of the delivery sheath 50 is initiated by pulling on the peel-
initiator handle 70. Actuating the handie 70 allows the delivery sheath 50 to be
removed from around the corewire 20 by using sheath slit 80 as an exit that will not
overly disturb the corewire 20 as the sheath 50 removed. The differentiated coloring of
the proximal shaft 51 and the distal shaft 52 also aids the non-disturbing removal of the
sheath 50 by indicating to a user when the end portion of the slit 80 and/or distal end is
being neared. Preferably, the distal end of the slit is preferably closer to the distal end
than the peel-initiator handle. Again, at this time, the delivery sheath is removed from

the system freeing up the corewire for loading of a PTA, PTCA, or stent delivery system

to perform angioplasty or stenting procedures.

10
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[0039] At the conclusion of the treating of the stenosis by angioplasty or stenting,
the emboli filter must be removed. In order to close the filter 30 and retain any captured
emboli, a capture sheath 100 is used. A presently preferred rapid capture sheath 100
according to the invention is depicted in Fig. 7. As shown, the capture sheath 100
includes a distal tip 110 on its distal end 120, a proximal handle.150 on its proximal end
140, and a side-port 130 disposed between the distal tip 110 and handle 150. The side-
port allows the distal end 120 of the capture sheath 100 to ride on the corewire 20. In
other words, the capture sheath is threaded onto the corewire 20 in a manner that the
corewire passes through the center of the distal tip, through a portion of the shaft and
out of the sheath via the side-port 130. As will be appreciated, the use of a side port
saves time in not having to thread the corewire down the entire length of the catheter.
[0040] As best shown in Fig. 8, once threaded onto the corewire, the capture sheath
100 is advanced with use of handle 150 until distal tip 110 swallows filter 30 in a manner
coliapsing its profile and retaining any captured emboli inside filter membrane35. To
facilitate advancement of the capture sheath 100, the proximal shaft portion is more
rigid than the distal shaft portion. Increased rigidity allows for easier pushing of the
sheath into an operative position for capturing and retrieving the filter, again, another
possible time-saving measure.

[0041] Another advantageous aspect of the invention is depicted in Fig. 9. |In
various preferred embodiments of the invention, a torque device 180 is used to steer the
system into its proper place. As shown in Fig. 9, the torque device 180 may be used to
steer the embolic filter system 10 into its proper place for delivery. The torque device

180 according to this embodiment comprises a distal nub portion 190 and a proximal

11
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body portion 195. The inner wall of the torque device 180 defines a passageway 181
for accepting the corewire 20 and is clampable thereon. The torque device 180
includes a recess 182 in the nub 190 for receiving the peel-initiator handle 70 of the
delivery sheath 50.

[0042] In this embodiment, the torque device 180 is used to'facilitate steering of the
system to access the lesion. The provision of a recess 182 in the nub 190 allows for the
peel-initiator handle 70 to dock during deployment. This configuration allows the torque
device 180 to clamp onto the corewire 20 but not onto the peel-initiator handle 70.
Clamping onto the corewire 20 without clamping onto the peel-initiator handle 70
provides for steering of the filter system 10 without steering of the delivery sheath 50.
The exact configuration of the torque device is not essential to the invention. One of
ordinary skill in the art armed with the present specification is capable of adapting a
steering device for use in the invention. The steering device preferably clamps only on
the corewire for the reasons cited herein, but alternate arrangements are within the
scope of the invention.

[0043] . In this vein, alternate locations of clamping as well as alternate methods of
initiating peeling of the delivery sheath are depicted in Fig. 10 for illustrative purposes to

demonstrate the expanse of alternate embodiments employing various adaptations of

some of the advantageous features of the invention. In some alternate embodiments,
the proximal end of the delivery sheath is cut away in a manner to allow the user to
initiate the peeling away process without the need for a peel-initiator handle. For

example, the sheath may be provided with half the wall cut away at the slit side. A cut-

away provides an area a user can manipuiate to start the peeling process.

12
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[0044] In embodiments having a user initiated peel away process, such as those
using a cut-away, another advantageous aspect of the invention is the possible
provision of an end protector in a location on the cut-away over the wire. The end
protector serves to prevent pre-initiation of the peeling process and to prevent resultant
premature filter deployment.

[0045] An exemplary method of using a rapid exchange emboli capture guidewire
system according to the invention comprises the steps of inserting a filter loaded
delivery sheath to the distal side of a lesion being treated. The filter system is
preferably steered using a torque device that clamps onto the corewire while leaving the
delivery sheath free. The filter is then deployed by pulling back on the delivery sheath
and holding the guidewire stationary. Pulling back the delivery sheath allows the struts
of the filter to expand distal of the lesion and capture any emboli freed during the
treatment process. The torque if used is removed after filter deployment. The delivery
sheath is then peeled away from the corewire, preferably aided by the peel-initiator hub
separating the delivery sheath from the corewire.

[0046] The peeling process is continued and the deployment sheath is withdrawn to
the end of the sheath slit. The remainder of the distal shaft is removed over the
guidewire proximally. A balloon catheter or a stent delivery system Is inserted over the
guidewire to the lesion and the angioplasty or stenting procedure is performed
according to methods known in the art. The angioplasty catheter or stent delivery
system is removed. At this time a rapid exchange capture sheath having a side-port is
used to capture the filter and collapse it into a lower profile for removal while retaining

any captured emboli. Finally, while holding both the proximal shaft or handle of the

13
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capture sheath and the guidewire firmly, the two are pulled back to retrieve the system
from the patient’'s body. -

[0047] Those skilled in the art will appreciate that various a.daptations and
modifications of the above-described preferred embodiments and methods can be
configured without departing from the scope and spirit of the invention. Therefore, it is
to be understood that, within the scope of the appended claims, the invention may be

practiced other than as specifically described herein.

14
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IN THE CLAIMS:

We claim:

1. A delivery sheath for use in catheterization processes comprising:

a lumen having a distal end, a proximal end, and a sidewall defining an
interior channel configured to allow a wire to longitudinally transverse through said
lumen; wherein said sidewall further includes a longitudinal exit along a length of said

lumen for allowing a portion of a wire disposed therein to pass laterally therethrough.

2. The delivery sheath of claim 1, further comprising a distal bulb

defined by said distal end for housing a wire-guided device to be delivered.

3. The delivery sheath of claim 1, wherein said longitudinal exit

extends from said proximal end into a portion of said distal end.

4. The delivery sheath of claim 3, wherein said longitudinal exit
comprises a slit sized to retain a wire disposed therein while allowing said sheath to be

peeled away from said wire.

5. The delivery sheath of claim 3, wherein said longitudinal exit

comprises a series of perforations adapted to allow said sheath to be peeled away from

a wire disposed in said channel for the length transversed by said perforations.

6. The delivery sheath of claim 3, wherein said longitudinal exit

comprises a longitudinal scored area adapted to allow said sheath to be peeled away

from a wire disposed in said channel for the length transversed by said scored area.

15
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7. The delivery sheath of claim 3, wherein said exit comprises a
channel having a frangible membrane adapted to retain said wire while allowing said

sheath to be peeled away from a length of said wire adjacent said channel.

8. The delivery sheath of claim 1, further comprising a peel-initiator
handle adapted to allow a user to initiate the removal of said sheath from an area of a

wire disposed In said channel via said longitudinal exit.

0. The delivery sheath of claim 1, wherein said sheath includes a cut-
away portion configured to allow a user to initiate the removal of said sheath from an

area of a wire disposed in said channel v\ia said longitudinal exit.
10.  An emboli capture guidewire system comprising:
a wire-guided distal protective device;

a delivery sheath for delivering said distal protective device to a site of
interest; said delivery sheath including a longitudinal exit for said wire associated with
sald distal protection device; wherein said longitudinal exit allows said sheath to be

peeled away from said wire.

11. The system of claim 10, wherein said distal protective device

comprises an emboli filter.

12. The system of claim 10, further comprising a torque device for

steering said wire-guide distal protective device.

16
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13. The system of claim 12, further comprising a peel-initiator handle

disposed on a proximal end of said delivery sheath for facilitating said peeling away

process.

14. The system of claim 13, wherein said torque device clamps onto
said wire without clamping onto said peel-initiator handle, thereby allowing said wire-

guided device to be steered without steering of said delivery sheath.

15.  The system of claim 12, wherein said delivery sheath includes a

cut-away portion on a proximal end for facilitating said peeling away process.

16. The system of claim 15, wherein said torque device clamps onto
said wire without clamping onto said sheath, thereby allowing said wire guided device to

be steered without steering of said delivery sheath.

17. The system of claim 10, further comprising a capture sheath for
retrieving said distal protection device; said capture sheath Including a side-port that
allows said capture sheath to be thread onto said wire in a manner that said wire

passes into said capture sheath through a distal opening and exits said side-port.

18. The system of claim 17, wherein said capture sheath includes a

distal bulb for collapsing and holding said distal protection device; and
a rigid proximal portion that facilitates maneuvering said capture sheath.

19. A method of performing a catheterization procedure comprising:

17
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inserting a emboli capture guidewire system into a delivery sheath and

delivering said emboli capture guidewire system to a downstream side of a lesion to be

treated using a torque device clamped on a corewire of said system;

removing said torque device and peeling away said delivery sheath from
an area of said wire via a longitudinal exit spanning from a proximal end of said sheath

to an area in said distal end of said sheath;

proximally withdrawing the remainder of said delivery sheath from said

corewire;

inserting a treatment system over the corewire to the lesion and

performing the treatment procedure;
removing the treatment system;
inserting a capture sheath and capturing said distal protection device; and
removing the capture sheath and corewire.

20. The method of clam 19, wherein said emboli capture system

comprises an emboli filter and wherein said treatment system comprises a balloon

catheter angioplasty system or a stenting system.

18
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