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Description

Field of the Invention

[0001] The present invention generally relates to intra-
vascular devices used in interventional procedures. More
specifically, the present invention relates to systems for
extracting debris, e.g., emboli, thrombi, etc., during the
placement of a blood permeable filtration device.

Background of the Invention

[0002] Vascular procedures such as angioplasty,
atherectomy, thrombectomy, stent placement, etc., used
for treating occlusive vascular diseases cause material
to dislodge from the inside wall of blood vessels and enter
the bloodstream. The dislodged material (e.g., plaque),
known as emboli, may be sufficiently large to occlude
downstream blood vessels, potentially blocking blood
flow to tissue. Additionally, blood clots, known as thrombi,
may form and either be sufficiently large or grow over
time and block a blood vessel should the thrombus be-
come released into the bloodstream.
[0003] Numerous interventional systems and methods
that employ a filtration device designed to capture debris
during the treatment or diagnosis of vascular disease are
well known in the art. The procedure typically involves
using a filter delivery catheter to transluminally insert and
deliver, within a blood vessel, a filtration device to a lo-
cation distal of a target site, such as a stenosis or a lesion,
and then deploying the filter causing it to open. During
such filter delivery process, plaque could be liberated
from the walls of the blood vessel and create emboli and
thrombi that may enter the bloodstream and potentially
occlude distal blood vessels.
[0004] After deploying the blood permeable filtration
device distal of the target site, an interventional device
may be delivered over the guide wire to the target site.
During treatment of a stenosis or a lesion within the blood
vessel, plaque may be liberated from the walls of the
blood vessel creating emboli and thrombi. This debris
could then be entrapped in the distally deployed filter,
and hinder its removal from the vasculature.
[0005] US2002123761 discloses a method for remov-
ing plaque from the aorta. A filter is introduced into a
region of interest within the patient’s aorta. The filter is
deployed downstream of a mobile aortic plaque within
the aorta. An atherectomy assembly is operated to excise
the plaque from the aorta. Emboli are captured by the
filter.
[0006] US2003023227 discloses first delivering a main
catheter to a site proximal to an occlusion. An inner cath-
eter or elongate member (e.g., a guidewire) having an
occlusive device at its distal end is delivered to the site
of the occlusion, and the occlusive device is activated at
a site distal to the occlusion. A therapy catheter is then
introduced to treat the occlusion. Next, a catheter is de-
livered just proximal to the occlusive device, and this

catheter is used to aspirate and/or irrigate the area re-
moving particles and debris.
[0007] US6179851 discloses an elongate catheter
member, a filtration apparatus disposed within the distal
region, and an atherectomy assembly which includes a
mechanism for trapping and holding mobile or fixed
plaque and an excising mechanism for removing the
plaque. In use, the catheter is positioned so that the
atherectomy assembly lies within a region of interest, the
filtration apparatus is deployed downstream of the region
of interest, the plaque is trapped and held by a snare,
vacuum, or other trapping device, and then the excising
mechanism is activated to remove the plaque.
[0008] US6309399 discloses an elongate catheter
member, a filtration apparatus disposed within the distal
region, and an atherectomy assembly which includes a
mechanism for trapping and holding mobile or fixed
plaque and an excising mechanism for removing the
plaque. In use, the catheter is positioned so that the
atherectomy assembly lies within a region of interest, the
filtration apparatus is deployed downstream of the region
of interest, the plaque is trapped and held by a snare,
vacuum, or other trapping means, and then the excising
mechanism is activated to remove the plaque.
[0009] CA 2 454 217 A1 provides an apparatus for as-
piring emboli from a vascular filter within a patient’s cir-
culatory system. A single catheter type uses one catheter
both to aspire emboli and to retrieve a vascular filter. One
or more aspiration holes may be disposed proximal of a
distal opening of the catheter.
[0010] US 2002/0095141 A1 describes a rapid ex-
change sheath comprising an elongate tubular member,
a guidewire, and support wire having an expandable filter
at a distal end. The proximal end of the catheter may be
attached to suction to aspirate embolic material within
the region of a lesion in a vessel. "
[0011] In view of the foregoing, it is desirable to provide
an aspirating filter delivery catheter and method for ex-
tracting debris during the filter delivery process. It is fur-
ther desirable to provide an aspirating filter retrieval cath-
eter for extracting debris accumulated proximal of the
filter prior to extracting the filter from the vasculature.

Summary of the Invention

[0012] The present invention pertains to an aspirating
filter delivery catheter according to claim 1 deployable in
a blood vessel for extracting debris resulting from the
filter delivery catheter traversing the target site, such as
a stenosis or a lesion.
[0013] In an alternate embodiment, the aspirating filter
delivery catheter may further include an operable end
cap at the distal opening of the elongated shaft for min-
imizing debris collection on the distal side of the filter
while the catheter is being advanced to the target site.
[0014] The filter delivery catheter may be slidably cou-
pled to a guide wire, and suction may be applied to the
proximal end of the elongated shaft for extracting,
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through the aspiration ports, debris resulting from the dis-
tal region of the delivery catheter traversing the target
site, such as a stenosis or a lesion.
[0015] Also described is an aspirating filter retrieval
catheter deployable in a blood vessel  for extracting de-
bris entrapped on the proximal side of the blood perme-
able filter to enable collapsing the filter for removal. The
aspirating filter retrieval catheter may include an elongat-
ed shaft having an aspiration lumen traversing the length
of the shaft, and also having a short guide wire lumen
proximate the distal end of the shaft. The guide wire lu-
men could be in fluid communication with the aspiration
lumen and the lumen of the blood vessel. The guide wire
lumen may be used for slidably coupling the filter retrieval
catheter to the guide wire, and the distal end of the cath-
eter may be advanced to a region proximal of the filter.
Suction may then be applied to the proximal end of the
aspiration lumen of the elongated shaft for extracting de-
bris entrapped on the proximal side of the filter.
[0016] The aspirating filter retrieval catheter may fur-
ther include an inflatable balloon around the elongated
shaft proximate the distal end of the shaft. The balloon
may be fluidly coupled to an inflation/deflation lumen ex-
tending to proximate the proximal end of the retrieval
catheter. While applying suction at the proximal end of
the aspiration lumen of the elongated shaft, the balloon
may be inflated to partially restrict or fully occlude blood
flow, thereby potentially increasing the suction pressure
for extracting the debris. The balloon may then be deflat-
ed.
[0017] Next, the filter may be collapsed into a low pro-
file state around the distal end of the filter retrieval cath-
eter, and the catheter with the attached filter may be re-
moved from the vasculature.

Brief Description of the Drawings

[0018]

Figure 1 is an illustration of an embodiment of an
aspirating filter delivery catheter defining aspiration
ports, a blood permeable filtration device, and an
operable end cap;
Figures 2A-2C illustrate a filter docking mechanism;
Figure 3 is an illustration of an operable end cap;
Figure 4 is another aspirating filter delivery catheter;
Figure 5 is yet another aspirating filter delivery
catheter ; and
Figure 6 is an illustration of an aspirating filter re-
trieval catheter defining an aspiration lumen, a guide
wire lumen, and an inflatable/deflatable balloon.

Detailed Description of the Invention

[0019] With the delivery catheters as shown in Figs. 4
and 5 do not fall under the wording of the claims, they
comprise fashion which may be employed in embodiment
of the invention.

[0020] The following detailed description should be
read with reference to the drawings, in which like ele-
ments in different drawings are numbered in like fashion.
Those skilled in the art will recognize that many of the
examples provided could have suitable alternatives that
may be utilized.
[0021] FIG. 1 is an illustration of an aspirating filter de-
livery catheter 2 in accordance with an embodiment of
the present invention. Delivery catheter 2 includes an
elongated shaft 40 having a proximal end (not shown)
and a distal end, and contains a filtration device 6. An
operable end cap 44 may be disposed on the distal end
of elongated shaft 40. As shown in FIG. 1, elongated
shaft 40, filtration device 6 and operable end cap 44 of
delivery catheter 2 could be slidably coupled to a guide
wire 20 therethrough. Catheter 2 can include a side guide
wire opening 42.
[0022] Using well known percutaneous techniques,
guide wire 20, having a proximal end (not shown), a flex-
ible distal tip 22 and a filter stop 24 fixedly attached to
guide wire 20, may be manipulated into position within
the lumen of a blood vessel 10. In FIG. 1, the inside wall
of blood vessel 10 is shown having one or more lesions
and/or stenosis 12, referred to as a target site 12, with
guide wire distal tip 22 and filter stop 24 located distal of
target site 12.
[0023] Elongated shaft 40 includes a plurality of aspi-
ration ports 50 located circumferentially and longitudinal-
ly proximate the distal end of elongated shaft 40 and prox-
imal of filtration device 6. As cap 44 passes distally
through lesion 12, emboli may be dislodged. Such emboli
may flow along paths 52 and enter elongated shaft 40
through aspiration ports 50. The emboli could then be
extracted along path 54 by a suction providing means
(not shown) fluidly connected to the proximal end (not
shown) of elongated shaft 40.
[0024] Filtration device 6 may include a self-expanding
support hoop 32 with a blood permeable sac 30 and a
suspension member 31 attached thereto. The open end
of blood permeable sac 30 may be affixed to support
hoop 32 such that support hoop 32 forms a mouth through
which blood may flow into blood permeable sac 30. Sus-
pension member 31, when connected to support hoop
32 and guide wire 20, could be useful in holding self-
expanding support hoop 32 and blood permeable sac 30
in an eccentrically and laterally displaced position relative
to the direction of blood flow.
[0025] As shown in FIG. 1, operable end cap 44 may
be attached to the distal end of elongated shaft 40. While
advancing delivery catheter 2 toward and past target site
12, such as a stenosis or a lesion, operable end cap 44
may be retained in a closed state to limit emboli collection
on the distal side of filtration device 6.
[0026] FIGS. 2A-2C illustrate a filter docking member
which may be used instead of filter stop 24 with the distal
side of filtration device 6 having a matched mating ele-
ment. Examples of such filter docking members are dis-
closed in co-owned U.S. Patent No. 6,152,946 to Broome
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et al., which is incorporated herein by reference.
[0027] As illustrated in FIG 2A, guide wire 20, having
spring coil tip 22, may also include filtration device dock-
ing member 216 coupled to a distal portion of guide wire
20. Docking member 216 may be rigidly coupled to guide
wire 20, and in one embodiment, could be formed of a
generally "V"-shaped member 218 including docking
channel 220. Docking member 218 could include groove
222 opening to channel 220. Docking member 216 may
be used to removably secure filtration device 6 thereto
as explained in the following.
[0028] In one embodiment, docking member 216 may
be permanently formed on guide wire 20. Alternatively,
docking member 216 may be detachably connected to
guide wire 20 such as by a friction fit between guide wire
20 and a channel (not shown) of docking member 216,
or by a mechanical attachment mechanism. If detacha-
ble, docking member 216 may be used on any suitable
guide wire, thereby adapting the guide wire for operation
with filtration device 6.
[0029] FIG. 2B illustrates a filtration device 6 which
may be selectively coupled to docking member 216. Fil-
tration device 6 may include distal cone 232, blood per-
meable sac (i.e., filter) 30, suspension member 31, sup-
port hoop 32, and collar 156. Cone 232 may be coupled
to the distal end of filter 30. Cone 232 could be "V"-shaped
and formed of a rigid member having a distal opening
(not shown) sized for insertion of guide wire 20 there-
through. Cone 232 may include locking ring 242 extend-
ing about an outer perimeter of cone 232. Locking ring
242 could be sized for insertion into groove 222 of dock-
ing member 216.
[0030] Filter support hoop 32 may have a generally
circular mouth 154 and a plurality of suspension mem-
bers, i.e., suspension struts or ribs 31. Mouth 154 may
support filter 30, and could be formed of a wire loop cou-
pled thereto via a known biocompatible adhesive or other
suitable means as are well known in the art. Filter mouth
154 may be coupled to collar 156 via suspension member
31 such that collar 154 could slide along guidewire 32 to
deploy or retrieve filtration device 6. Suspension struts
31 may be attached to collar 156 and mouth 154 by any
suitable means as are well known in the art. Filter frame
32, mouth 154, and suspension ribs 31 could be formed
of a wire or strip of a relatively elastic material such as a
Nitinol material.
[0031] In use, filtration device 6 may be mounted rel-
ative to guide wire 20 by inserting guide wire 20 through
an opening in cone 232. Filtration device 6 could be ad-
vanced over guide wire 20 to align cone 232 with docking
member 216. Cone 232 may be forced into channel 220
of docking member 216 until ring 242 snaps into groove
222 and is maintained therein. Filtration device 6 could
be inserted in a low-profile collapsed condition via coop-
eration with sheath 40, and positioned at a treatment site,
as comparatively illustrated in FIGS. 2B and 2C.
[0032] In another embodiment of the present invention,
yet another filter stop or docking member may addition-

ally be affixed on guide wire 20, and positioned proximal
of collar 156.
[0033] In other embodiments, filtration device 6 may
be coupled to a filter delivery wire (not shown) for deploy-
ing and retracting filtration device 6. To one of ordinary
skill in the art, it is well known that numerous alternative
embodiments for delivering and retrieving one or more
filtration devices are also possible.
[0034] From the foregoing descriptions of various em-
bodiments for affixing one or more filter stop or filter dock-
ing mechanism on to guide wire 20, it should be apparent
that the movement of filtration device 6 may be restricted
either in one direction, viz., distally or proximally, or in
two directions, viz., both distally and proximally.
[0035] FIG. 3 is an illustration of operable end cap 44
which may be used in one embodiment of the present
invention. Operable end cap 44 may include a guide wire
port 46, a plurality of interleaving plates 45, and a base
47. Guide wire port 46 could provide an access point
through which delivery catheter 2 may be slidably cou-
pled to guide wire 20. Interleaving plates 45 may be in
the shape of, for example, a frustum of a cone, or a dome.
Interleaving plates 45 may also be designed and con-
structed in a form such as petals in a flower bud. Base
47 of operable end cap 44 may be fixedly and flexibly
attached to the distal end of elongated shaft 40.
[0036] It is advantageous for operable end cap 44 to
be constructed such that it could be pushed into an open
state by applying a relatively light force on the proximal
side of interleaving plates 45 of end cap 44. End cap 44
could be opened either by pushing filtration device 6 in
the distal direction, or by pulling elongated shaft 40 in the
proximal direction, or by a combination thereof. Filtration
device 6 may thus exit elongated shaft 40 through the
now open operable end cap 44, and placed distal of target
site 12 within the lumen of blood vessel 10. Upon exiting
delivery catheter 2, self-expanding support hoop 32 may
open radially to engage the inside wall of blood vessel 10.
[0037] Operable end cap 44 as illustrated in FIG. 3,
and discussed in the foregoing, is one illustrative exam-
ple for such devices. It should be apparent to one of or-
dinary skill in the art, that numerous additional shapes
and mechanisms are possible for an operable end cap
for providing the desired functionality.
[0038] FIG. 4 is an illustration of an alternate aspirating
filter delivery catheter 2, wherein the placement and
number of aspiration ports on elongated shaft 40 may
differ from the design shown in FIG. 1. The example in
FIG. 4 shows that aspiration holes 48 and 49 may be
located proximate the distal end of elongated shaft 40
and proximal of filtration device 6. Aspiration hole 49 may
serve a dual purpose as a port for guide wire 20 and an
entry port for the debris flowing along paths 52. Debris
entering elongated shaft 40 through ports 48 and 49 may
be extracted along flow path 54 by a suction providing
means (not shown) fluidly connected to the proximal end
(not shown) of aspirating filter delivery catheter 2. Al-
though only two aspiration holes 48 and 49 are explicitly
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shown for the alternate example in FIG. 4, it should be
realized that  a plurality of aspiration holes are placed
longitudinally and circumferentially on elongated shaft 40
proximal of filtration device 6 according to the invention.
[0039] FIG. 5 shows yet another example of aspirating
filter delivery catheter 2 wherein a non-porous blocking
wall or plug 56 may be fixedly located within the lumen
of elongated shaft 40, proximal of guide wire port 42. The
portion of elongated shaft 40 distal of blocking wall 56
could contain filtration device 6 and operable end cap
44. The portion of elongated shaft 40 proximal of blocking
wall 56 may have an aspiration port 58 proximate block-
ing wall 56. Debris could enter elongated shaft 40 through
aspiration port 58 along flow paths 52, and may then be
extracted along flow path 54 by a suction providing
means (not shown) fluidly connected to the proximal end
(not shown) of delivery catheter 2. In FIG. 5, only one
aspiration port 58 is explicitly shown for this alternate
example, however, it should be realized that a plurality
of aspiration holes are placed longitudinally and circum-
ferentially on elongated shaft 40 proximal of blocking wall
56 according to the invention.
[0040] The foregoing descriptions of the various em-
bodiments have focused around delivery lumen 2 as hav-
ing one lumen for one or more purposes, viz., guide wire
lumen, filter delivery lumen, and aspiration lumen. It
should be apparent to those of ordinary skill in the art
that delivery lumen 2 may include more than a single
lumen, e.g., delivery lumen 2 may have two lumens, for
example, one being a guide wire lumen, and the other
being a filter delivery and aspiration lumen. Alternately,
delivery lumen 2 may include three separate lumens: one
being a guide wire lumen, another being a filter delivery
lumen, and the other being an aspiration lumen, for ex-
ample.
[0041] Described hereinafter is one of several methods
in which aspirating filter delivery catheter 2 may be used
in practice. One example of a method of using delivery
catheter 2 may include placement of guide wire 20, such
that flexible distal tip 22 and filter stop 24 are positioned
distally of target site 12 within the lumen of blood vessel
10. Next, aspirating filter delivery catheter 2 including fil-
tration device 6 and operable end cap 44 may be slidably
coupled to guide wire 20, and the distal end of delivery
catheter 2 advanced toward target site 12.
[0042] When the distal end of delivery catheter 2 is
proximate the proximal side of stenosis or lesion 12, a
suction providing means may be fluidly coupled to the
proximal end of elongated shaft 40. The lumen of elon-
gated shaft 40 may provide fluid communication between
aspiration ports 50 and the suction providing means. De-
livery catheter 2 may be advanced in the distal direction
for traversing target site 12, while suction is being admin-
istered for extracting, through aspiration ports 50, debris,
emboli, thrombi, etc., resulting from the movement of de-
livery catheter 2.
[0043] Next, filtration device 6 may be deployed within
the lumen of blood vessel 10 and distal of target site 12

by pushing filtration device 6 in the distal direction and/or
pulling delivery catheter 2 in the proximal direction. Op-
erable end cap 44 could be pushed open with filtration
device 6 exiting the distal end of elongated shaft 40, and
self expanding support hoop 32 may extend radially to
engage the inside wall of blood vessel 10. Blood may
now enter and flow through blood permeable sac 30, and
aspirating filter delivery catheter 2 may be extracted from
blood vessel 10.
[0044] An interventional device may be introduced
over guide wire 20 to target site 12, and one or more
vascular procedure such as angioplasty, atherectomy,
thrombectomy, stent placement, etc., may be conducted
for treating occlusive vascular disease. Any one of these
procedures could cause material to dislodge from the
inside wall of blood vessels and/or create thrombi, em-
boli, etc., into the bloodstream. With filtration device 6
deployed distally of stenosis or lesion 12, the debris may
enter and get entrapped within blood permeable sac 30.
After the procedure has been completed and interven-
tional device removed, the emboli laden filtration device
may also be extracted.
[0045] Blood permeable sac 30 may contain small
and/or large amounts of debris of differing form, size, etc.
Under certain circumstances it may be possible to use a
conventional filter retrieval catheter to collapse and ex-
tract the filtration device from the vasculature with the
debris encapsulated within blood permeable sac 30.
However, under certain conditions blood permeable sac
30 might become occluded with debris making it relatively
difficult to collapse and extract filtration device 6 using a
conventional filter retrieval catheter and method. There-
fore, there exists a need for an aspirating filter retrieval
catheter for extracting, at least in part, some of the en-
trapped debris so that filtration device 6 may be collapsed
for easy removal without releasing debris into the blood
stream.
[0046] FIG. 6 is an illustration of an aspirating filter re-
trieval catheter 60. Retrieval catheter 60 may include an
elongated shaft 70 having a proximal end (not shown)
and a distal end, and could also have an inflatable/de-
flatable balloon 62 proximate the distal end of elongated
shaft 70.
[0047] Elongated shaft 70 may include an aspiration
lumen 74 therethrough having a proximal end (not
shown) and a distal end, and a guide wire lumen 78, also
having a proximal end and a distal end, guide wire lumen
78 fixedly attached proximate the distal end of elongated
shaft 70. The distal end of guide wire lumen 78 may be
fluidly coupled to the distal end of aspiration lumen 74
such that both lumens 74 and 78 commonly form the
opening at the distal end of elongated shaft 70. Guide
wire lumen 78 may be used for slidably coupling retrieval
catheter 60 to guide wire 20. The proximal end of aspi-
ration lumen 74 may be fluidly coupled to a suction pro-
viding means (not shown) for extracting debris 80 from
blood permeable sac 30.
[0048] Balloon 62, having an expanded state and a
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contracted state is disposed proximate of the distal end
of elongated shaft 70. Balloon 62 could be configured
such that in the expanded state, surface 64 thereof may
engage the inner surface of the lumen of blood vessel
10. As shown in FIG. 6, elongated shaft 70 may be sur-
rounded by inflation lumen 66. The proximal end (not
shown) of lumen 66 may be fluidly coupled to a fluid
source, and the distal end of lumen 66 may be in fluid
communication with balloon 62 through an orifice such
that lumen 66 may be used for injecting and/or removing
fluid from balloon 62, as is well known in the art, for the
purpose of inflating and/or deflating balloon 62. Blood
flow within vessel 10 may be partially restricted and/or
fully occluded by expanding and/or contracting balloon
62 during any portion of the interventional procedure and
as deemed necessary or advantageous to do so.
[0049] Described hereinafter is one of several methods
by which aspirating filter retrieval catheter 60 may be
used in practice. One example of a method of using re-
trieval catheter 60 may include slidably coupling retrieval
catheter 60 to guide wire 20 via guide wire lumen 78.
Retrieval catheter 60 may be manipulating within the lu-
men of blood vessel 10 to place the distal end at a position
proximate where suspension strut 31 attaches to guide
wire 20.
[0050] A suction providing means (not shown) may be
fluidly coupled to the proximal end of aspiration lumen
74 (i.e., elongated shaft 70 or retrieval catheter 60) for
possibly inducing suction pressure at the distal end. Suc-
tion may be started, and debris 80 entrapped within blood
permeable sac 30 could be extracted through aspiration
lumen 74 along flow path 82.
[0051] Under certain circumstances, blood permeable
sac 30 may be debris laden such that additional suction
pressure may be required for extracting debris 80. In such
cases, balloon 62 may be inflated to partly restrict or fully
occlude blood flow, thereby enabling an increase in the
suction pressure in the region proximate self expanding
support hoop 32, and enhancing extraction of debris 80.
Suction may either be continuously applied or stopped
while filtration device 6 is collapsed to a low profile state
and extracted from the vasculature:
[0052] Numerous advantages of the invention covered
by this document have been set forth in the foregoing
description. It will be understood, however, that this dis-
closure is, in many respects, only illustrative. Changes
may be made in details, particularly in matters of shape,
size, and arrangement of parts without exceeding the
scope of the invention. The invention’s scope is, of
course, defined in the language in which the appended
claims are expressed.

Claims

1. A filter delivery catheter (2), comprising:

an elongated shaft (40) defining a shaft lumen,

the elongated shaft having a proximal end and
a distal end;
the elongated shaft (40) including a plurality of
aspiration ports (50);
the aspiration ports (50) located longitudinally
and circumferentially on the elongated shaft (40)
at positions proximal of the distal end; and
wherein the aspiration ports are located on the
elongated shaft proximate the distal end of the
elongated shaft and proximal of the filtration de-
vice; and
a blood permeable filtration device (6) for trap-
ping debris within the lumen of a blood vessel,
the filtration device (6) collapseably fitting within
the shaft lumen.

2. The filter delivery catheter (2) of claim 1, wherein the
distal end of the elongated shaft further comprises
an operable end cap (44).

3. The filter delivery catheter (2) of claim 2, wherein the
filtration device is enclosed within the elongated
shaft (40) proximal of the operable end cap (44) and
proximate the distal end of the elongated shaft.

4. The filter delivery catheter (2) of claim 1, wherein the
lumen of the elongated shaft fluidly couples the as-
piration ports to the proximal end of the elongated
shaft.

5. The filter delivery catheter (2) of claim1, wherein the
proximal end of the elongated shaft is in fluid com-
munication with a suction providing means for ex-
tracting debris from the lumen of the blood vessel
through the aspiration ports.

6. The filter delivery catheter of claim1, wherein the fil-
tration device is a floating filter.

7. The filter delivery catheter of claim 1, wherein the
filtration device is fixedly attached to a wire.

Patentansprüche

1. Katheter (2) zum Zuführen eines Filters mit:

einem langgestreckten Schaft (40), der ein
Schaftlumen begrenzt, wobei der langgestreck-
te Schaft ein proximales und ein distales Ende
hat;
der langgestreckte Schaft (40) mehrere Ansau-
göffnungen (50) enthält;
die Ansaugöffnungen (50) in Längsrichtung und
in Umfangsrichtung auf dem langgestreckten
Schaft (40) an Positionen proximal zum distalen
Ende angeordnet sind;
und
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wobei die Ansaugöffnungen auf dem langge-
streckten Schaft proximal zum distalen Ende
des langgestreckten Schaftes und proximal zum
Filtergerät angeordnet sind; und
mit einem Blut durchlässigen Filtergerät (6) zum
Auffangen von Trümmern innerhalb des Lu-
mens eines Blutgefäßes,
wobei das Filtergerät (6) zusammenfaltbar in
das Schaftlumen passt.

2. Katheter (2) zum Zuführen eines Filters nach An-
spruch 1, wobei das distale Ende des langgestreck-
ten Schaftes ferner eine betätigbare Endkappe (44)
aufweist.

3. Katheter (2) zum Zuführen eines Filters nach An-
spruch 2, wobei das Filtergerät in dem langgestreck-
ten Schaft (40) proximal zur betätigbaren Endkappe
(44) und proximal zum distalen Ende des langge-
streckten Schaftes eingeschlossen ist.

4. Katheter (2) zum Zuführen eines Filters nach An-
spruch 1, wobei das Lumen des langgestreckten
Schaftes die Ansaugöffnungen mit dem proximalen
Ende des langgestreckten Schaftes in Fluidverbin-
dung bringt.

5. Katheter (2) zum Zuführen eines Filters nach An-
spruch 1, wobei das proximale Ende des langge-
streckten Schaftes in Fluidverbindung mit einer eine
Saugwirkung bereitstellenden Einrichtung steht, um
Trümmer aus dem Lumen des Blutgefäßes durch
die Ansaugöffnungen abzusaugen.

6. Katheter zum Zuführen eines Filters nach Anspruch
1, wobei das Filtergerät ein schwimmendes Filter ist.

7. Katheter zum Zuführen eines Filters nach Anspruch
1, wobei das Filtergerät fest an einem Draht ange-
bracht ist.

Revendications

1. Cathéter de délivrance avec filtre (2) comprenant :

un arbre allongé (40) définissant une lumière
d’arbre, l’arbre allongé ayant une extrémité
proximale et une extrémité distale;
l’arbre allongé (40) comprenant une pluralité de
portes d’aspiration (50),
les portes d’aspiration (50) situées longitudina-
lement et circonférentiellement sur l’arbre allon-
gé (40) à des positions proximales de l’extrémité
distale; et
dans lequel les portes d’aspiration sont situées
sur l’arbre allongé proximales à l’extrémité dis-
tale de l’arbre allongé et proximales au dispositif

de filtration, et
un dispositif de filtration perméable au sang (6)
pour piéger les débris dans la lumière d’un vais-
seau sanguin,
le dispositif de filtration (6) s’ajustant de manière
repliable dans la lumière de l’arbre.

2. Cathéter de délivrance avec filtre (2) selon la reven-
dication 1, dans lequel l’extrémité distale de l’arbre
allongé comprend en outre un capuchon de termi-
naison maniable (44).

3. Cathéter de délivrance avec filtre (2) selon la reven-
dication 2, dans lequel le dispositif de filtration est
enfermé dans l’arbre allongé (40) proximal du capu-
chon de terminaison maniable (44) et proximal à l’ex-
trémité distale de l’arbre allongé.

4. Cathéter de délivrance avec filtre (2) selon la reven-
dication 1, dans lequel la lumière de l’arbre allongé
couple de manière fluide les portes d’aspiration à
l’extrémité proximale de l’arbre allongé.

5. Cathéter de délivrance avec filtre (2) selon la reven-
dication 1, dans lequel l’extrémité proximale de l’ar-
bre allongé est en communication fluide avec un
moyen fournissant une succion pour extraire les dé-
bris de la lumière du vaisseau sanguin à travers les
portes d’aspiration.

6. Cathéter de délivrance avec filtre selon la revendi-
cation 1, dans lequel le dispositif de filtration est un
filtre flottant.

7. Cathéter de délivrance avec filtre selon la revendi-
cation 1, dans lequel le dispositif de filtration est at-
taché de manière fixe à un fil.
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