0 2007/129323 A2 IV | 00000 0 00O A

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
15 November 2007 (15.11.2007)

‘ﬂb' A0 00T

(10) International Publication Number

WO 2007/129323 A2

(51) International Patent Classification:
AGIM 29/00 (2006.01)

(21) International Application Number:
PCT/TL2007/000557

(22) International Filing Date: 8 May 2007 (08.05.2007)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

11/429,443 8 May 2006 (08.05.2006) US

(71) Applicant (for all designated States except US): SAGAX,
INC. [IL/IL]; 20 Galgaly Haplada Street, 46600 Herzlia
L)

(72) Inventors; and

(75) Inventors/Applicants (for US only): SHIMON, Dov
[IL/L]; 57 Hapoel Street, 46600 Herzlia (IL.). NAOR,
Gil [11/IL]; 4 Haziporen St., 47284 Ramat Hasharon (IL).
SHEZIFI, Yuva [IL/IL]; 6 Bnei Brith St., 34752 Haifa
(IL).

(74) Agents: PEARL COHEN ZEDEK LATZER et al;
P.O.Box 12704, 46733 Herzlia (IL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA, CH,
CN, CO, CR, CU, CZ,DE, DK, DM, DZ, EC, EE, EG, ES,
FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LT, LU, LY, MA, MD, MG, MK, MN, MW, MX, MY,
MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT, RO, RS,
RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR,HU, IE, IS, IT, LT, LU, LV, MC, MT, NL, PL,
PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM,
GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
without international search report and to be republished
upon receipt of that report

Fortwo-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gagzette.

(54) Title: DEVICE AND METHOD FOR VASCULAR FILTER

207

"\:OBB

204
106A

207
108A

202

200

210

\5* 100
\ 1088
104 212

(57) Abstract: A device implantable into a blood vessel having a filter to prevent particles from passing into a blood vessel, and
having bows extending from a horizontal plain of the device, such bows to hold such device in place in a blood vessel.



10

15

20

25

30

35

WO 2007/129323 PCT/IL2007/000557
DEVICE AND METHOD FOR VASCULAR FILTER

FIELD OF THE INVENTION
Embodiments of the invention relate to devices that are inserted in a blood vessel or
other body lumen, and in particular to a filter that may block particles from entering a blood

vessel.

BACKGROUND OF THE INVENTION

Particles such as emboli may form, for example, as a result of the presence of particulate
matter in the bloodstream. Particulate matter may originate from for example a blood clot
occurring in the heart. The particulate may be a foreign body, but may also be derived from body
tissues. For example, atherosclerosis, or hardening of the blood vessels from fatty and calcified
deposits, may cause particulate emboli to form. Moreover, clots can form on the luminal surface
of the atheroma, as platelets, fibrin, red blood cells and activated clotting factors may adhere to
the surface of blood vessels to form a clot.

Blood clots or thrombi may also form in the veins of subjects who are immobilized,
particularly in the legs of bedridden or other immobilized patients. These clots may then travel in
the bloodstream, potentially to the arteries of the lungs, leading to a common, often-deadly
disease called pulmonary embolus. Thrombus formation, and subsequent movement to form an
embolus, may occur in the heart or other parts of the arterial system, causing acute reduction of
blood supply and hence ischemia. The ischemic damage often leads to tissue necrosis of organs
such as the kidneys, retina, bowel, heart, limbs, brain or other organs, or even death.

Since emboli are typically particulate in nature, various types of filters have been proposed in an
attempt to remove or divert such particles from the bloodstream before they can cause damage to
bodily tissues.

SUMMARY OF THE INVENTION

Some embodiments of the invention include an intra-vascular device having a filter to
prevent a particle in a blood vessel from passing through the filter, a skeleton to hold the filter,
and more than one bow extending outwards from a horizontal plane of the device, and wherein a
lateral surface of the lower of the more than one bow is in contact with a surface of a first blood
vessel, and a lateral surface of the upper of the more than one bow is in contact with a surface of
a second blood vessel. In some embodiments, the surface of the first blood vessel is a lateral
surface of an ascending aorta, and a surface of the second vessel is a medial surface of a

subclavean artery.
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In some embodiments, an end of the skeleton is to bend below a plane of the filter and an

upper lateral surface of the bend of the skeleton is to press against a wall of the first blood vessel.
In some embodiments, the skeleton and the bows are made of a continuous wire. In some
embodiments, the skeleton and the bows are made of an upper loop and a lower loop, and the
mesh is held between the upper loop and the lower loop. In some embodiments, the filter
includes knitted fibers. In some embodiments, the filter expands in response to an outward pull
by the skeleton. In some embodiments, the weave of the filter is affixed at an angle to the
skeleton that is other than a right angle. In some embodiments, the filter is made of a sheet of
material that has holes. In some embodiments, the holes are of a non-uniform density on the
material. In some embodiments, the filter includes fibers that run in a first direction, and fibers
that run in a second direction, wherein some fibers extend from a first side of the skeleton to a
second side of the skeleton and back to the first side. In some embodiments, one or more fibers
in a filter may contain a medicament. In some embodiments, the skeleton of the filter may
include or be included in the mesh of the filter. In some embodiments, the device may include a
clasp to connect the device to a catheter; where the clasp can be rotated clockwise to rotate the
catheter clockwise, and can be rotated counterclockwise to rotate the catheter counterclockwise.
In some embodiments, the invention may include a method of inserting a device into a
first blood vessel to cover with a filter an opening of a second blood vessel, pressing a bow
attached to a skeleton of the device against a wall of the first blood vessel, and pressing a bow
attached to the skeleton to the second blood vessel. In some embodiments, the pressing of a first
bow includes pressing the bow against a lateral surface of an ascending aorta, and pressing the
second bow includes pressing the bow against a medial surface of a subclavean artery. In some
embodiments, a method of the invention includes bending an end of the skeleton below a plain of
the filter, and pressing an upper lateral surface of the bend of the skeleton against a second wall
of the first blood vessel. In some embodiments, the bows may be made of a continuous wire. In
some embodiments, the filter may be between an upper loop and a lower loop of the skeleton. In
some embodiments, the total area covered by the filter may be expanded by an outward pull by
the skeleton. ’ In some embodiments, the filter may be attached to the skeleton by a weave of the
filter affixed at an angle to the skeleton other than a right angle. In some embodiments, the filter
may include a sheet of material into which may be bored holes. In some embodiments, a fiber of
the filter or skeleton may include a lumen that contains a medicament. In some embodiments, a
method may include linking a clasp of the device to a clasp of a catheter, by pressing the clasp of
the device onto the clasp of the catheter. In some embodiments, the device may be rotated

counter clockwise upon a counterclockwise rotation of the catheter.



10

15

20

25

WO 2007/129323 PCT/IL2007/000557
BRIEF DESCRIPTION OF THE DRAWINGS

The subject matter regarded as the invention is particularly pointed out and distinctly
claimed in the concluding portion of the specification. The invention, however, both as to
organization and method of operation, together with features and advantages thereof, may best
be understood by reference to the following detailed description when read with the
accompanied drawings in which:

Fig. 1A is a schematic diagram of a front-view and Fig. 1B is a side ~view of an intra-
vascular device in accordance with an embodiment of the invention;

Fig. 2 is a view of an intra-vascular device implanted in a blood vessel in accordance
with an embodiment of the invention;

Fig. 3 is a schematic illustration of a construction of an intra-vascular device in
accordance with an embodiment of the invention;

Fig. 4 is a schematic illustration of an intra-vascular device having a continuous wire
construction in accordance with an embodiment of the invention;

Fig. 5 is a schematic illustration of an intra-vascular device having fibers set at a non-
right angle to a skeleton of a device in accordance with an embodiment of the invention;

Fig. 6 is a schematic illustration of a sheet having varying hole densities serving as a
filter in accordance with an embodiment of the invention;

Fig. 7 is a schematic illustration of knitted filter fibers in accordance with an embodiment
of the invention;

Fig. 8 is a schematic diagram of a partially knitted filter material in accordance with an
embodiment of the invention;

Fig. 9A and Fig. 9B are illustrations of coupling devices of an intra-vascular device in
accordance with an embodiment of the invention; and

Fig. 10 is a flow diagram of a method in accordance with an embodiment of the

invention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In the following description, various embodiments of the invention will be described.
For purposes of explanation, specific examples are set forth in order to provide a thorough
understanding of at least one embodiment of the invention. However, it will also be apparent to
one skilled in the art that other embodiments of the invention are not limited to the examples
described herein. Furthermore, well-known features or processes may be omitted or simplified
in order not to obscure embodiments of the invention described herein.

Reference is made to Fig. 1A, a schematic diagram of a front-view of a vascular filter,
and to Fig. 1B, a schematic diagram of a side-view of a vascular filter in accordance with an
embodiment of the invention. In some embodiments, an intra-vascular device (IVD) 100 may
include a frame or skeleton 102, a filter 104 that may for example be held or supported by
skeleton 102 and one or more bows 106A and 106b that may extend outwards from a lateral or
horizontal plain of the IVD 100. In some embodiments, IVD 100 and filter 104 may be inserted
into for example a blood vessel, and may prevent the passage of, block or filter out particles,
such as for example blood clots, embolisms or other objects that may damage a blood vessel into
which such particles may lodge. In some embodiments, IVD 100 may be inserted into a vessel
by way of for example a catheter, and may be threaded into for example a blood vessel into

which IVD 100 may be implanted. Other methods of implanting TVD 100 into a blood vessel are

~possible. In some embodiments, IVD 100 may assume a shape of an extended oval or of a

willow leaf. Other shapes may be used.

One or more ends 108A and 108B of IVD 100 may be thinner or narrower than the rest
of IVD 100. In some embodiments, an end 108 may terminate in a rounded knob shape, so that
for example IVD 100 narrows but does not terminate in a point.

In some embodiments, skeleton 102 may include or be constructed of for example
Nitinol or other superelastic or shape memory' alloy or material. Other materials may be used.
In some embodiments, filter 104 may be or include a fine wire netting or mesh, such as a mesh
having holes or eyes of 300 microns or less such that for example particles that are larger than
300 microns are prevented from passing through the filter. Other sizes of holes or eyes may be
used. In some embodiments, a shape of filter 104 may be defined or supported by a shape of
skeleton 102.

In some embodiments, skeleton 102 may be part of filter 104. For example, skeleton
may be or include a fiber of a mesh filter 104, that may in some embodiments define a shape of
filter 104.

Reference is made to Fig. 2, a schematic illustration of an IVD 100 implanted into an

aorta in accordance with an embodiment of the invention. In some embodiments, IVD 100 may
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be threaded by for example a catheter into an aorta or other vessel. IVD 100 may be implanted

so that its lateral plain 200 extends from an area near or touching a medial wall of the ascending
aorta 202 to an area near or touching a medial wall of a descending aorta. Other implant
positions are possible. In a preferred embodiment, filter 104 may be parallel to or at another
angle to, and may cover one or more of an opening of a right subclavean, right common carotid,
left common carotid, left subclavean arteries or other blood vessels. In some embodiments,
filtering particles from entering such arteries may prevent particles from entering a brain of a
patient, and may direct particles to a lower portion of a body where such particles may be less
damaging.

In some embodiments one or more ends 108A and 108B of IVD 100 may upon
installation or implanting in a vessel or at some other time, bend downwards from a lateral plain
of the rest of IVD 100. In some embodiments such curve or downward bend may prevent an end
108 of IDV 100 from poking, injuring or otherwise damaging a wall of an artery. In some
embodiments, an upper lateral side 204 or surface of IDV 100 or skeleton 102 may press up
against for example an artery wall, such as for example a lateral wall of an ascending aorta, and
such pressure may assist in keeping IDV 100 in place.

In some embodiments, IDV 100 may be implanted so that lower bow 106A extends past
a curve (relative to a horizontal plain of IDV 100) of for example an ascending aorta 202, so that
a surface such as a lateral surface 207 of bow 106A presses against or is in contact with a surface
of for example a medial wall of for example the ascending aorta 202 and so that a surface such as
a lateral surface 207 of upper bow 106B extends past a curve of an inlet into for example a
subclavean artery, and presses against or is in contact with for example a medial wall of a
subclavean artery. Such implanting and pressure from bows 106 may assist in keeping IDV 100
in place. Other positions for implanting IDV 100 and for placing bows 106 are possible.

In some embodiments, a bend of and end 108 of IDV 100 may have a radius of 25 mm,
and may begin to bend from a lateral plain of IDV 100 approximately 15 mm before a tip of end
108. Other dimensions, arcs and radii may be used.

In some embodiments, filter 104 may include an opening 212 that may under normal
conditions be covered by a flap 210. In some embodiments, flap 210 may be opened or pushed
aside by for example an instrument such as for example a catheter to for example provide access
to an area that is behind IVD 100.

Reference is made to Fig. 3, a schematic illustration of a construction of an intra-vascular

device in accordance with an embodiment of the invention. In some embodiments, a skeleton

102 of IVD 100 may be constructed of for example two or more parts, such as for example two
or more loops 300A and 300B, and for example a mesh 302 that may be sandwiched between the

5



10

15

20

25

30

WO 2007/129323 PCT/IL2007/000557
two or more loops 300. In some embodiments, the two or more loops 300 may include bows

106. In some embodiments, when for example IVD 100 is constructed or at some other time, the
two or more loops 300 such as an upper loop and a lower loop may be brought together and
affixed on opposite sides of mesh 302. The loops 300 and mesh 302 may be glued, soldered or
otherwise combined to form a single unit.

Reference is made to Fig. 4, a schematic illustration of an intra-vascular device having a
continuous wire construction in accordance with an embodiment of the invention. In some
embodiments, a skeleton 102 of IVD 100 may include or be constructed of a shape retaining
alloy such as for example Nitinol or other materials. In some examples, to avoid a complication
or other adverse effect of connecting or bonding ends or other portions of a wire, filament or
other segment of a shape retaining alloy, skeleton 102 of IDV 100 may be constructed of for
example a continuous wire 400 or filament. For example, and in some embodiments skeleton
102 and bows 106 may be made of a single, continuous wire. For example, a first end of wire
400 may begin at for example a base 402 of IDV 100 and may extend upward and down again
towards base 402 to create bow 106A, wire 400 may be extended back upward and downward
again to create bow 106B, and then upward and back down a third time to create the shape 404
that supports filter 104. In some embodiments, base 402 may include or be constructed of for
example a clasp or clamp that may hold or tie together the loops of wire 400. In some
embodiments a ring 406 may hold some or all of the loops of wire 400 at a point for example
before bows 106 angle away from a plain of IDV 100. In some embodiments, a glue or other
adhesive may hold the loops together. Other methods of holding wire 400 in a particular
configuration are possible.

Reference is made to Fig. 5, a schematic illustration of an intra-vascular device having
fibers set at a non-right angle to a skeleton of a device in accordance with an embodiment of the
invention. In some embodiments, a filter or mesh 500 may be configured from woven fibers 500
and is affixed to skeleton 102 so that its yarn orientation is at angles that are not right angles to
skeleton 102. For example, in some embodiments, mesh 500 may be affixed to skeleton 102 so
that the weave (warp and weft) of mesh 500 may be at for example 45°angles from a base or
lateral portion of skeleton 102. When set at a non-right angle to skeleton 102, mesh 500 may
stretch, expand or contract with greater flexibility than when such weave is at right angles to
skeleton 102. In particular, such flexibility or capacity to contract may be benéﬁcial in reducing
a volume occupied by mesh 500 when the IVD 100 is folded or rolled into a catheter. Other
methods of reducing a volume of rolled or folded mesh 500 are possible.

Reference is made to Fig. 6, a schematic illustration of a mesh that may have been

converted from a foil, film or sheet, having varying hole densities serving as a filter in
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accordance with an embodiment of the invention. In some embodiments, in addition to or in

place of a mesh 500, a filter 600 may be constructed or for example, a sheet, curtain or
continuous material that may be supported by for example skeleton 102, and that may have
drilled into it or punctured through it, holes 602 or eyes of various sizes and densities. For
example, in some embodiments, a flow of blood at or near a center 604 or center line of IVD 100
may be anticipated to be stronger than a flow of blood at or near an edge of IVD 100. The center
604 may therefore be fitted with more, less, smaller or larger or varying or non-uniform holes
602 than is an area of IVD 100 that is away from center 604. The pattern of holes, their
distribution and dimension may be fitted to also control the flow characteristics of for example
blood or other fluids around or near the filter 600. Such characteristics may include for example
turbulence, vortexes and sheer stress forces. The film filter 600 may be constructed of or include
a variety of polymers such as polyurethane, silicone, Teflon, polester and Pursil. The film filter
600 may be affixed to the skeleton by for example an adhesive or it may be welded using for
example laser, radio frequency or ultrasonic waves. The film filter may also be formed directly
over the skeleton by dipping the skeleton into a resin or liquid polymeric solution. Further, more
than one layer of film filter 600 may be stretched or straightened over the skeleton, for example
one filter from each side, and welded or adhered together to envelope the skeleton. Similarly,
the film filter may be stretched and straightened on one side of the skeleton and folded over the
other side to create for example a double layered film on some or all of the skeleton.

Reference is made to Fig. 7, a schematic illustration of a knitted filter material in
accordance with an embodiment of the invention. In some embodiments, a mesh 700 of a filter
may include fibers 702 that are knitted rather than or in addition to fibers that are criss-crossed at
for example right angles to each other. In some embodiments, unlike a woven mesh, which may
include borizontal or parallel courses of fibers, the fibers of a knitted mesh 700 may take a
looping path such that interlocking loops of fibers are joined to each other where for example a
short loop of one course of fiber is wrapped over the bight of another course of fiber. Other
knitting stitches are possible. In some embodiments, fibers 702 in a knitted mesh 700 may
intersect loosely rather than rigidly such that one or more fibers 702 may move or change a
position relative to a position of another fiber 702. In some embodiments, one or more fibers
702 may not be rigidly attached to skeleton 102, but may rather be looped around skeleton 102
and may continue as part of the mesh 700 after such loop around skeleton 102. In some
embodiments, the ‘give’ or flexibility of a knitted mesh 700 may allow the total area of mesh
700 to expand or contract depending on the forces, such as for example an outward pull exerted

on fibers 702 by skeleton 704. For example, when IVD 100 may be folded inside for example a
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catheter, a total area of mesh 700 may be smaller than when skeleton 704 may be released from a

catheter and may expand to its full state.

Reference is made to Fig. 8, a schematic diagram of a partially knitted filter material in
accordance with an embodiment of the invention. In some embodiments, a mesh 800 of IVD
100 may include a set of fibers 802 that are for example parallel to each other, and that may be
affixed to for example skeleton 102, and one or more fibers that be woven over and under the
parallel fibers and may run back and forth between a first side 804 of the skeleton 102 and a
second side 806 of the skeleton 102, but that may not be affixed to skeleton 102. A weave of
mesh 800 that includes one or more continuous fibers that runs back and forth between sides of
IVD 100 may provide flexibility to the mesh 800.

In some embodiments, one or more of fibers 802 may include a lumen, such as for
example a hollow fiber 802, which may hold for example a medicament that may be released
into an artery or area where IVD 100 is implanted.

Reference is made to Fig. 9A and 9B, illustrations of coupling devices of an intra-

- vascular device in accordance with an embodiment of the invention. In some embodiments, a

coupling or clasping device may be located at a base of IVD 100, and may include a threaded
male screw 900 onto which may be wound a female threaded joiner that may be for example
attached to a delivery cable or catheter 906. In some embodiments, a-clasp 902 may include a
combinatioﬁ of releasable male clasp 902 — female clasp 904, where one end of the clasp is on
IVD 100 and another end on a catheter 906. A releasable clasp 904 may afford a coupling of
IVD 100 to a catheter from many angles of the IVD 100 relative to the catheter, and from many
angles of the male clasp 902 relative to the female clasp 964. The clasps may be joined by
pressing the male clasp 902 into the female élasp 904, and as so joined, the IVD 100 may be
rotated clockwise or counter-clockwise upon the clockwise or counterclockwise rotation of a
catheter 906. |
Reference is made to Fig. 10, a flow diagram of a method in accordance with an
embodiment of the invention. In block 1000, an intra vascular device may be inserted into a first
blood vessel. In some embodiments, such first blood vessel may be or include an aorta, though
the device may be inserted into other vessels. A filter of the device may be positioned so that an
opening of a second blood vessel is covered by the filter, so that for example particles are filtered
or prevented by such filter from entering into the second blood vessel. In some embodiments, a
second blood vessel may include all or some of a subclavean artery, a carotid artery or other
arteries. In block 1002, a first of two or more bows that may be attached to the device may be
pressed against a wall of the first blood vessel, and the device may be held in place by such

pressing of the bow against the wall. For example, in some embodiments, a lower surface of the
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first or lower bow may press against a medial wall of an ascending artery and the device may be

prevented from moving up the aorta. In block 1004, an upper bow that may be attached to the
skeleton of the device may press against a wall of a second blood vessel. In some embodiments,
the second bow may press against for example an opening or bend of a subclavean artery. Other
numbers of bows may be used and other surfaces or walls of arteries may be used.-

In some embodiments, one or more ends of the device may bend or be bent downwards
from or below a lateral plain of the filter and a lateral surface of the bent portion of the skeleton
may press against a wall of a blood vessel. In some embodiments, the bent portion of the
skeleton may press against for example a lateral wall of an ascending aorta.

In some embodiments, the skeleton and one or more of the bows may be constructed of a
continuous wire. In some embodiments, the device may be constructed of two loops such as for
example an upper loop and a lower loop, and a mesh may be sandwiched between the two loops
of the skeleton.

In some embodiments, the total area of a mesh or filter may be contracted when the filter
is folded up, and the total area of the filter may expand when the filter is unfolded. In some
embodiments, a filter may be attached to the skeleton so that the weave of the filter is at an angle
to the skeleton that is other than a right angle. In some embodiments, the angle of the weave or
of the fibers may be for example 45° to the skeleton. In some embodiments, the fibers of the
filter may be knitted rather than woven so that when the filter is pulled or expanded, a position of
a fiber may be changed relative to a position of another fiber. In some embodiments, a fiber may
be configured with a lumen running through its middle, and a medicament that may be stored in
such lumen may be released inside of the blood vessel. ‘

In some embodiments, a filter may be created by boring holes in a sheet, and in some
embodiments the size and density of the holes may vary or be of non-uniform size or density
depending on the location of the holes relative to the skeleton.

In some embodiments, a clasp at an end of the device may be pressed onto or into a clasp
at for example an end of a catheter and the two clasps may be joined by such pressing. In some
embodiments, the device may be rotated clockwise or counter-clockwise when the catheter is
rotated clockwise or counter-clockwise respectively.

It will be appreciated by persons skilled in the art that embodiments of the invention are
not limited by what has been particularly shown and described hereinabove. Rather the scope of

at least one embodiment of the invention is defined by the claims below.
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Claims

We claim:

1. An intra-vascular device comprising
a filter to prevent a particle in a blood vessel from passing through said filter;
a skeleton to hold said filter; and
a plurality of bows extending outwards from a horizontal plane of said device,
and
wherein a lateral surface of said lower of said plurality of bows is in
contact with a surface of a first blood vessel, and a lateral surface of said
upper of said plurality of bows is in contact with a surface of a second
blood vessel.
2. The device as in claim 1, wherein said surface of said first blood vessel is a lateral
surface of an ascending aorta, and wherein said surface of said second vessel is a medial surface
of a subclavean artery.
3. The device as in claim 1, wherein an end of said skeleton is to bend below a plane of said
filter and an upper lateral surface of said bend of said skeleton is to press against a wall of said
first blood vessel.
4, The device as in claim 1, wherein said skeleton and said plurality of bows are comprised
of a continuous wire.
5. The device as in claim 1, wherein said skeleton is comprised of an upper loop and a

lower loop, and said mesh is held between said upper loop and said lower loop.

6. The device as in claim 1, said filter having a plurality of knitted fibers.

7. The device as in claim 1, wherein an area of said filter expands in response to an outward
pull by said skeleton.
8. The device as in claim 1, wherein a weave of said filter is affixed at an angle to said

skeleton other than a right angle.

9. The device as in claim 1, wherein said filter comprises a sheet of material having holes.
10.  The device as in claim 9, wherein said holes are of a non-uniform density on said
material. |

11.  The device as in claim 1, wherein said filter comprises fibers, said fibers comprising a
first plurality of fibers running in a first direction, and second plurality of fibers running in a
second direction, wherein a fiber in said first plurality of fibers extends from a first side of said

skeleton to a second side of said skeleton and back to said first side.
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12. The device as in claim 11, wherein a fiber of said filter comprises a lumen, said lumen

containing a medicament.
13. The device as in claim 1, wherein said filter comprises a mesh, and wherein said skeleton
is comprised of said mesh.
14, The device as in claim 1, comprising a clasp to connect said device to a delivery cable,
and wherein upon said connection, said device is rotated clockwise upon a clockwise rotation of
said delivery cable, and is rotated counterclockwise upon a counterclockwise rotation of said
delivery cable.
15. A method comprising:
inserting a device into a first blood vessel said device to cover with a filter an
opening of a second blood vessel;
pressing a first of a plurality of bows attached to a skeleton of said device against
a wall of said first blood vessel; and
pressing a second of said plurality of bows attached to said skeleton of said dévice
to said second blood vessel. |
16.  The method as in claim 15, wherein said pressing said first of a plurality of bows
comprises pressing said bow against a lateral surface of an ascending aorta, and wherein pressing
said second of said plurality of bows comprises pressing said bow against 2 medial surface of a
subclavean artery.
17.  The method as in claim 15, comprising:
bending an end of said skeleton below a plain of said filter, and
pressing an upper lateral surface of said bend of said skeleton against a second
wall of said first blood vessel.
18.  The method as in claim 15, wherein said plurality of said bows and said skeleton are
comprised of a continuous wire.
19. The method as in claim 15, comprising securing said filter between an upper loop and a
lower loop of said skeleton.
20.  The method as in claim 15, comprising expanding a total area of said filter upon an
outward pull by said skeleton. ‘ '
21.  The method as in claim 15, comprising attaching said filter to said skeleton wherein a
weave of said filter is affixed at an angle to said skeleton other than a right angle.
22. The method as in claim 15, comprising boring holes in a sheet of materiallcomprising
said filter.
23. The method as in claim 22, wherein said boring comprises boring said holes at a non-

uniform density.
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24,  The method as in claim 15, comprising extending a plurality of knitted fibers of said
filter.

25.  The method as in claim 15, comprising releasing a medicament from a lumen of a fiber of
said filter.

26.  The method as in claim 15, comprising linking a clasp of said device to a clasp of a
catheter, by pressing said clasp of said device onto said clasp of said catheter.

27.  The method as in claim 26, comprising rotating said device counter clockwise upon a

counterclockwise rotation of said catheter.
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