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a fibers attached to the coil. The coil has about 5 to 60 grams of initial tension to facilitate the coil to fold when deployed. The tibers

cxtend from the coil at a length
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OCCLUDING DEVICE FOR OCCLUDING FLUID FLOW THROUGH A BODY VESSEL

BACKGROUND OF THE INVENTION

FIELD OF INVENTION

[0001] The present invention relates to medical devices. More particularly, the
invention relates to occluding devices and methods of occluding fluid flow through a body
vessel.

BACKGROUND OF THE INVENTION

[0002] Pushable fibered coils have been used as a primary occluding device for
treatment of various arteriovenous malformations (AVM) and varicoceles, as well as for
many other arteriovenous abnormalities in the body. Occluding devices are also used to
repair abnormal shunts between arteries and veins, prevent or reduce blood flow to tumors,
stop hemorrhaging as a result of trauma, and stabilize aneurysms to prevent rupture.
Pushable fibered coils may be configured in a variety of sizes with varying diameters and
may be made of several different materials including stainless steet and platinum.

[0003] Although current pushable fibered coils are adequate, such coils may be
improved for more effective occlusion of fluid flow through a lumen of a body vessel. Many
medical procedures for occluding blood flow through an artery or vein require a number of
coils, since a single coil or twa may not be sufficient to effectively acclude blood flow through
a lumen of an artery or vein. In many current procedures, many coils may be packed within
each other to produce effective cross sectional occlusion of fluid flow through a body vessel.
In some instances, these procedures may involve an undesirable amount of additional time
and costs.

[0004] Many pushable fibered coils are designed with high tension or stiffness, e.g.,
between about 80 to 100 weight grams, to wedge or attach strands of fiber o the cails,
Upon daployment in 2 body vessel for occlusion, such coils fend fo reform or recanalize
back to its helical shape because of the high tension. The helical shape of the coils creatss
an undesirable opening through which fluid may flow, thersby requiring additional coils to be
deploved in the body vassel. '

{0005] For example, prior art Figures 1a-1d depict typical prior art coils. Figure ia
shows a prior art coil 702 deployed in a body vessel 704 for treatment of various AVM and
varicoceles and other arteriovenous abnormalities. Prior art coil 702 has a relatively high
initial tension, e.g. greater than 60 weight grams, which contributes to reformation of the coil
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702 back to its helical shape in the vessel 704. As depicted in Figure 1b, the strands 706 of
fiber attached to the coil 702 are concentrated around the periphery of the vessel 704.
Rather than occlusion, the \‘Iessel 704 only experiences a reduced lumen through which
blood may still flow, requiring further embolotherapy. As a result, more occluding devices
are added until the lumen is filled or occluded.

[0006] Prior art Figure 1c is a pulmonary angiogram 710 in the arterial phase and
prior art Figure 1‘d is a pulmonary angiogram 720 In the venous phase, each depicting
conventional coils 712 and 714 in the pulmonary vasculature 716 after an initial
embolotherapy procedure of a pulmonary AVM. Conventional coils 712 and 714 are made
of stainless steel and have a relatively high initial tension. As shown, conventional coils 712
and 714 have reformed back and re-opened to their helical shape after the intial procedure,
allowing blood flow through the coil in the blood vessel. In this example, further
embolotherapy is recommended to occlude the vessel.

[0007] Due to the short length- of pushable fibered coils, a practitioner may
experience difficulty in accurately deploying a coil at a desired location in a body vessel.
Pushable fibered coils are short in length, e.g., 2 to 4 centimeters. During deployment, the
coil contacts the wall of a body vessel to be occluded. Upon contact with the wall, the coil
typically becomes fully deployed from a catheter in the body vessel, thereby preventing the
practitioner from adjusting the location of the coil.

[0008] Additionally, due to the short length of pushable fibered coils, there is a
concern that current coils are difficult to advance through a catheter. A pushable fibered coil
has fibers packed along the length of the coil. Due to its short length, the fibers fold or bend
over each other when the coil is loaded in a catheter. As a result, the coil has an enlarged
diameter to be advanced through the catheter, thereby creating an undesirable resistance to
the practitioner.

BRIEF SUMMARY OF THE INVENTION

[0009] The present invention provides an improved occluding device and an
improved method of occluding fluid flow through 2 lumen of 2 body vesssl. The occluding
dzvice comprises a ceil membsr that is designed with low initial tension. In one
embodimsnt, the coil member is an extension or elongeting spring. The low initial ension of
the coil facilitates the cail member to be folded across the lumen during deployment from a
catheter. In one embodiment, initial tension is defined to be the amount of force required to
cause a 4 centimeter length of coil to begin to elongate or the amount of force required to
cause a colil to begin elongating at a ratio of between about 1.25 to 15 grams per centimeter.
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The occluding device is designed to tend to resist reformation back to its original helical
shape after deployment. When deployed in a lumen of a body vessel, the occluding device
has improved efficiency, thereby minimizing or eliminating the need for a number of coils
used during embolotherapy.

[0010] Additionally, the occluding device has an extended length, e.g., between
about 3 to 20 centimeters (cm), and preferably about 14 (cm), to accommodate a
practitioner for improved accuracy when deploying the occluding device. With the extended
length of the occluding device, fibers may be attached therealong, avoiding an enlarged
diameter of the occluding device when loaded in a catheter. With the extended length of the
occluding device, the fibers are able o be spaced apart from each other and are held
between loops of the coil member by the initial tension of the coil member. The fibers
include strands comprised of a synthetic polymer such as a polyester textile fiber. In one
embodiment, the strands are spaced apart from each other by at least oné loop along the
extended length of the coil member, avoiding an enlarged diameter that otherwise would
have been created when folding the strands over each other during loading in a catheter.
Thus, undesirable resistance may be avoided when deployed the accluding device from a
catheter.

[0011} In one embadiment, the occluding device comprises a coil having about 5 to
60 grams of initial tension to facilitate the coil to fold when deployed. The coil also has fibers
attached thereto and extending therefrom.

[0012] In another embodiment, device comprises a primary coil formed in a
secondary coil. The primary coil has a ratio of between about 1.25 to 15 grams per
centimeter of initial tension to the secondary coil to facilitate the primary coil to be folded
across the lumen of the body vessel when deployed. The device further comprises fibers
attached to the primary coll and extending therefrom.

[0013] The present invention further provides a method of occluding fluid flow
through & lumen of = body vessel. The mathod includes deploying & first poriion of an
occluding devica at z desired point of occlusion in the body vessel and ascerlaining the
position of the first portion relative to the desired point of occlusion in the body. The method
furiher includes folding a remaining porfion of the accluding device with the first portion to
pack the loops together to occlude the lumen, if the first portion is at the desired point of
occlusion in the body.

[0014] The present invention further provides another method of occluding fluid flow
through a lumen of a body vessel. In one embodiment, the method includes deploying a first
portion of the occluding device at a desired point of occlusion in the body vesse! and
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ascertaining the position of the first portion at the desired point of occlusion in the body. The
method further includes deploying the remaining portion of the occluding device to pack loops of
the occluding device together to occlude a cross-sectional lumen of the coil, if the first portion is at
the desired point of occlusion in the body vessel.

[0015] The present invention also includes an embolization kit for occluding fluid flow through a
body vessel. The kit comprises a guide catheter and a microcatheter having proximal and distal
ends. The microcatheter is configured to be passed through the guide catheter to position the
microcatheter in the body vessel. The microcatheter has a hub adjacent the proximal end. The kit
further includes an occluding device. The occluding device comprises a coil having about 5 to 60
grams of initial tension to facilitate the coil to fold when deployed. The occluding device further
comprises fibers attached to the coil and extending therefrom.

[0016] The present invention provides another embodiment of a body vessel embolization kit for
occluding fluid flow through a lumen of a body vessel. In this embodiment, the kit comprises a
microcatheter having proximal and distal ends and defining a lumen. The kit further comprises an
occluding device including a coil and fibers attached to the coil. The coil has about 5 to 60 grams
of initial tension to facilitate the coil to fold when deployed. The fibers extend from the coil.
[0017]  Further objects, features and advantages of the invention will become apparent from
consideration of the following description and the appended claims when taken in connection with

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018) Figure lais a side view of a prior art coil deployed in a body vessel;

{0019] Figure 1b is a cross-sectional view of the prior art coil taken along line 1b-1b in Figure
1a;

[0020] Figure lc is a pulmonary angiogram depicting prior art coils in the pulmonary vasculature
in the arterial phase;

[0021] Figure 1d is a pulmonary angiogram depicting the prior art coils in the pulmonary
vasculature in the venous phase; and

[0022) Figure 2a is a side view of an occluding device in accordance with one embodiment of the
present invention;

[0023] Figure 2b is a cross-sectional view of the occluding device of Figure 1 taken along line
2-2;
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[0024] Figure 3a is a side view of a primary coil in Figure 1 depicting the occluding
device in an uncoiled length;

[0025] Figure 3b is a cross-sectional view of the primary coil in Figure 3a taken
along line 3b-3b;

[0026] Figure 4a is a cross-sectional view of the occluding device of Figure 1 taken
along line 4a-4a;

[0027] Figure 4b is an enlarged view of the occluding device in area 4b of Figure 1;
[0028] Figure 5a is an exploded view of an embolization kit for one embodiment of

the accluding device of the present invention;

[0029] ‘Figure 5b is a side view of the embolization kit;

[0030] Figure 6a is a side view of a occluding device in a packed state;

[0031] Figure 6b is a side cross-sectional environmental view of a packed occluding
device deployed in a body vessel;

[0032] Figure Bc is a cross-sectional view of the occluding device in Figure 6a;
[0033] Figure 7a is a renal angiogram of a renal arteriovenous malformation (AVM)
in the arterial phase requiring embolotherapy;

[0034] Figure 7b is a renal angiogram of a renal AVM in the venous phase requiring
embolotherapy;

[0035] Figure 7c is a renal angiogram of the renal AVM after embolotherapy with the
occluding device;

[0036] Figure 7d is a renal angiogram depicting the occluding device in Figure 7c
and a conventional occluding device;

[0037] Figure 8 is a flowchart of a push method for transcatheter embolization of a
body vessel;

[0038] Figure 9 is & flowchart of a squirt method for franscatheter embolization of a
body vessel;

[0032] Figures 102a-10c are side views of one embodimant of an embolization kit

used to implement mathods depicted in Fipures 8 2nd 9; and
[0040] Figure 11 is another embodiment of the occluding davice.

DETAILED DESCRIPTION OF THE INVENTION

[0041] The following provides a detailed description of currently preferred
embodiments of the present invention. The description is not intended to limit the invention
in any manner, but rather serves to enable those skilled in the art to make and use the
invention.
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[0042] The present invention generally provides an occluding device used for transcatheter
embolization. The occluding device is preferably used to occlude fluid flow through a lumen of a
body vessel such as for an occlusion of an arteriovenous malformation (AVM). The occluding
device comprises a primary coil having a relatively low initial tension. The primary coil is formed
in a helical shape to define a secondary coil. The occluding device may be made of any suitable
material, and is preferably made of platinum for its radiopacity.

[0043] The initial tension of the primary coil provides an ability for the occluding device to fold
when deployed from a catheter. The occluding device preferably includes fibers wedged or
attached between loops of the primary coil and extending therefrom. When the occluding device is
deployed in a lumen of a body vessel, the fibers help to occlude fluid flow through the lumen of the
body vessel.

[0044] The occluding device also may be used for treatment of renal AVM, pulmonary AVM,
vascular tumors, low-flow fistulas, trauma related hemorrhages, and visceral vasculature defects
including varicoceles, aneurysms, and selected telangiectasias. For example, treatment of visceral
vasculature defects may include but are not limited to embolotherapy on gastroduodenal
hemorrhages, hepatic aneurysms, celiac aneurysms, internal iliac aneurysms, and internal spermatic
varicoceles.

[0045] Figure 2a illustrates an occluding device 10 for occlusion of fluid flow through a lumen of
a body vessel in accordance with one embodiment of the present invention. As shown in Figures 2a
through 3b, the occluding device 10 comprises a primary coil 11 formed in a secondary coil 12.
Preferably, the primary coil 11 is formed to define a primary body 13. As shown in Figures 2a and
2b, the primary body 13 is formed, preferably by a coil winding machine, to a helical shape to
define a secondary coil 12. The secondary coil 12 includes a series of loops 20 of a secondary body
14 having a first end 16 and a second end 18. The series of loops 20 define a cross-sectional lumen
formed axially along the coil 12. Preferably, the occluding device 10 further includes fibers 24
attached to the loops 20 of the coil 12.

[0046] Preferably, the primary coil 11 comprises platinum or any other suitable metal,
composition, or alloy having between about 50,000 and 350,000 pounds per square inch tensile
strength. It has been determined that the tensile strength range described above provides the coil
with the capability of being flexible, malleable, and folded.

[0047] The coil 11 has an initial tension of between about 5 to 60 grams of weight, and preferably
between about 10 to 30 grams of weight. Initial tension may be defined to be the amount of force
required to cause a 4 centimeter length of coil to begin to elongate. The initial tension may also be

defined by the amount of force required to cause a coil to begin elongating at a ratio of between
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about 1.25 to 15 grams per centimeter, and preferably between about 2.5 to 7.5 grams per
centimeter. Without limiting the invention, it is believed that the initial tension of the coil provide
the occluding device the capability of being folded across the diameter of a lumen of a body vessel
after deployment from a catheter.

[0048] The coil 11 may be made by any apparatus known in the art. For example, the coil may be
made by any commercial coil winding machine such as a roller deflecting apparatus, a mandrel
apparatus, or any other suitable means.

{0049] In this embodiment, the coil I 1 may have a length of between about 3 to 20 centimeters.
As shown in Figure 4a, the coil 12 may have an outer diameter ranging between about 3 to 15
millimeters. The primary coil 11 may have an outer diameter of between about 0.010 and 0.035
inch. The catheter inner diameter through which the occlusion device may be advanced ranges
between about 0.014 t0 0.027 inch.

[0050] Figures 2a and 4b illustrate the helical body 14 of the coil 12 having a series of connected
loops 20 axially spaced apart by a predetermined distance. In this embodiment, the predetermined
distance of up to 4 millimeters curl space. Curl space is defined as the distance between two loops
20 of coil 12.

[0051] As shown in Figures 2a-b and 3a-b, the occluding device 10 further comprises fibers 24
wedged or attached to the coil 11 and extending therefrom. The fibers 24 are spaced apart from
each other and are held between loops of the coil 11 by the initial tension of the coil 11. Preferably,
the fibers 24 include strands 28 comprised of a synthetic polymer such as a polyester textile fiber,
e.5, DACRON™. As desired, the strands may be wedged between alternating loops, alternating
double loops, or any desired configuration. The strands 28 being held spaced apart from each other
along the extended length of the coil 11, e.g., 14 centimeters, avoid an enlarged diameter created
when fibers fold or bend over each other when the coil is loaded in a catheter. As a result, an
undesirable resistance is avoided when the coil 12 is advanced through the catheter.

[0052] Preferably, the strands 28 have a length extending from the coil 11 of between about 3 to 8
millimeters. In an application the strands may have between about § to 6 millimeters as desired. In
this embodiment, the fibers 24 are spaced apart from each other by about 1 to 3 millimeters.
Preferably, the strands 28 have an outer diameter of about 0.00050 to 0.00100 inch.

[0053] During deployment of the occluding device 10, the low initial tension of the coil 11 is

capable of being folded across the lumen of a body vessel to be occluded.
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[0054] When the device 10 is deployed from a catheter, the low initial tension of the
primary coil provides the primary coil the capability of being folded across the lumen of a
body vessel for cross-sectional occlusion. In this embodiment, when the primary coil is
folded with the strands 28, the occluding device 10 is in a “packed” or “nested” state a length
of about 5% or more of the original length of the primary coil 11. When packed, the
occluding device 10 provides a relatively tightly nested, dense mass that effectively occludes
fluid flow though a lumen of a body vessel.

[0055] Figure 6a depicts an occluding device 210 in a packed state wherein the
primary coil and strands are folded across the diameter of the secondary coil. As shown,
the primary coil and the strands are packed with each other for occluding fluid flow through a
lumen of a body vessel.

[0056] Figures 6b and 6c illustrate an environmental view of an occluding device 230
with attached strands 228 deployed within a body vessel 232 for occlusion of blood flow
therethrough. The relatively low initial tension of the coil 230 allows the coil to be folded
back and forth across the lumen of the vessel 232 in a packed state. In the packed state,
the folding of the coil 230 serves to fill or occlude the cross-sectional area of the vessel 232
with embolus. The relatively low initial tension of the coil 230 allows the coil to maintain its
packed configuration, avoiding reformation back to its helical shape.

[0057] Figures 5a and 5b depict a body vessel embolization kit 110 which
implements the occluding device in accordance with one embodiment of the present
invention. As shown, the kit 110 includes a microcatheter 114 defining a catheter lumen and
preferably made from a soft, flexible material such as silicone or any other suitable material.
Generally, the microcatheter 114 has a proximal end 122, a distal end 124, and a plastic
adapter or hub 116 to receive apparatus to be advanced thersthrough. In this embodiment,
the inside diameter of the microcatheter may range between 0.014 and 0.027 inch. The kit
110 further includes a guide wire 120 which provides the guide catheter 118 a path during
inseriion of the guide catheter 118 within a body vassel. The size of the wirg guide is besed
on the inside diameter of the guide catheter.

[0058] In thiz embodiment, the kit 110 further includes a polytetrafiuorosthylens
(PTFE) guide catheter or sheath 118 for percutaneously iniroducing the microcatheter 114 in
a body vessel. Of course, any other suitable material may be used without falling bsyond
the scope or spirit of the present invention. The guide catheter 118 may have a size of
about 4-French to 8-French and allows the microcatheter 114 to be inserted therethrough to
a desired location in the body vessel. The guide catheter 118 receives the microcatheter
114 and provides stability of the microcatheter 114 at a desired location of the body vessel.

8
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For example, the guide catheter 118 may stay stationary within a common visceral artery,
e.g., a common hepatic artery, and add stability to the microcatheter 114 as the
microcatheter is advanced through the guide catheter to a point of occlusion in a connecting
artery, e.g., the left or right hepatic artery.

[0058] When the distal end 124 of the microcatheter 114 is at the point of occlusion
in the body vessel, the occluding device is loaded at the proximal end 122 of the
microcatheter 114 and is advanced through the micracatheter for deployment through the
distal end 124. In this embodiment, a push wire 126 is used to mechanically advance or
push the occluding device through the microcatheter 114. The size of the push wire used
depends on the diameters of the microcatheter.

[0060] It is to be understood that the body vessel embolization kit 110 described
above is merely one example of a kit that may be used to deploy the occluding device in a
body vessel. Of course, other kits, assemblies, and systems may be used to deploy any
embodiment of the occluding device without falling beyond the scope or spirit of the present
invention.

[0061] Figure 7a is a renal angiogram 310 of a renal AVM in an arterial phase and
Figure 7b is a renal angiogram 312 of a renal AVM in a venous phase. As shown, the renal
AVM is an abnormality of dilated torfuous vessels requiring embolotherapy. Figure 7¢ is a
renal angiogram 314 illustrating successful occlusions of the renal AVM with one
embodiment of the occluding device 320 and a conventional embolization coil 318, resulting
in a normal appearance of the renal vasculature. Figures 7d is a renal angiogram 316
ilustrating a difference between the conventional embolization coil 318 and one
embodiment of the occluding device 320 of the present invention.

[0062] The occcluding device may be deployed in a body vessel by a push
embolization method or a squirt embolization method in accordance with the present
invention. Figure 8 illustrates a push embolization method 410 of transcatheter embolization
uging an embodiment of the occluding device, As typisslly performad in embolotherapy, an
introducer or a guide catheter is percutanzously introduced into the body vessel of a patignt
and a microcatheter is passad through the guide catheter to position the microcatheter at 2
desired point of ocelusion in the body vessel,

[0083] The oceluding device, which is elongated to its full length within a cartridge, is
loaded in the hub at the proximal end of the microcatheter. In step 412, the device is
advanced by the pusher wire in accordance with this method of deploying the occluding
device

11-
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[0064] In step 414, a first portion of the occluding device, e.g., a first loop of the
secondary coil, is deployed at the desired point of occlusion in the body vessel as a
remaining portion of the occluding device is held in the microcatheter. The first portion of
the coil may be between about 5% to 15% of the length of the coil. In step 416, the location
of the first portion in the body vessel is ascertained by any suitable means, such as by
fluoroscopy, relative to the body vessel. [f the first portion is at the desired point of occlusion
in the body vessel, then the first portion is folded across the lumen of the body vessel and
the remaining portion of the coil is folded together with the first portion to pack the coil and
occlude the body vessel in step 418. Figure 10a depicts the first portion of the occluding
device 10 being packed within a body vessel.

[0065] Preferably, the first portion is folded by moving the distal end of the
microcatheter against the first portion fo foid the first portion across the lumen of the bady
vessel. The remaining portion is folded onto the first portion by moving the catheter
reciprocally back and forth relative to the body vessel as the remaining portion is deployed
from the microcatheter. As a length of the remaining portion is being deployed, the distal
end of the microcatheter is moved back. The microcatheter is then moved forward against
the length of the remaining portion, thereby folding the length of the remaining portion at the
desired point of occlusion. The microcatheter is moved back and forth until the remaining
portion is folded with the first portion and the occluding device is in a packed state. Figures
10b and 10c illustrate the microcatheter 114 being moved forward and back to deploy the
remaining portion of the occluding device 10 to pack the coil and occlude the body vessel.
[0066] However, if it is ascertained in step 416 that the first portion of the occluding
device is not at the desired point of occluslon, then the position of the microcatheter is
moved fore or aft relative to the body vessel such that the first portion is placed at the
desired point of acclusion.

[0067] Figure © illustrates z squirt embolization method 510 of {ranscatheter
embolizetion using &n embodiment of the occluding device of the oresent invention. As
typically parformed in embolotherapy, a guide catheter is introduced into the body vessel as
described above in the push embolization method. Once the microcatheter is passed
through the guide catheter and the occluding devics is loaded &t the hub of the
micracatheter, the occluding device is advanced in step 512 through the microcatheter with
use of a Juer lock syringe and saline solution. In step 514, a first portion of the occluding
device, e.g., a first loop of the secondary coil, is deployed at the desired point of occlusion in
the body vessel as a remaining portion of the occluding device is held in the microcatheter.
The first portion of the coil may be between about 5% to 15% of the length of the coil,

10
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[0068] In step 516, the location of the first portion in the body vessel is ascertained
by any suitable means, such as by flucroscopy, relative fo the body vessel. If the first
portion of the coil is at the desired point of occlusion in the body vessel, then the remaining
portion is folded together with the first portion with the saline solution. Thus, the occluding
device is packed across the lumen of the body vessel to occlude the body vessel. Figure
10a depicts the first portion of the occluding device 10 being packed within a body vessel.
[0069] Preferably, the first portion and the remaining portion are folded by moving
the distal end of the microcatheter reciprocally back and forth relative to the body vessel as
described above. Figures 10b and 10c itlustrate the microcatheter 114 being moved forward
and back to deploy the remaining portion of the occluding device 10 to pack the coil and
occlude the body vessel.

[0070] However, if it is ascertained in step 516 that the first portion is not at the
desired point of occlusion, then the position of the microcatheter is moved fore or aft relative
to the hody vessel such that the first loop is placed at the desired point of occlusion.

[0071] Figure 11 illustrates an occluding device 610 for occlusion of fluid flow
through a body vessel in accordance with another embodiment of the present invention. As
shown, the occluding device 610 comprises similar elements as the occluding device 10
described above. For example, the occluding device of 610 includes a secondary coil 612, a
secondary body 614, a first end 616, a second end 618, and loops 620 similar to the
secondary coil 12, the secondary body 14, the first end 16, the second end 18, and loops 20
of the occluding device 10 in Figure 1.

[0072] In this embodiment, the primary coil 611 has an initial tension of between
about 10 and 30 grams of weight. Coil 611 further includes a length of about 3 to 7
centimeters and an outer diameter of between about 0.010and 0.020 inch. In this
embediment. the microcatheter inner diameter through which the occlusion device may be
advanced ranges between about 0.014 o 0.020 inch.

(007 3] While e prezent invention has been descrived in terms of prafemed
smbaodimants, it will be understood, of course, that the invention is not limited thereto since
modifications may be made to those skilled in the art, particularly in light of the foregoing
teachings.
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[0074]  Throughout this specification and the claims which follow, unless the context requires
otherwise, the word “comprise”, and variations such as “comprises” and “comprising”, will be
understood to imply the inclusion of a stated integer or step or group of integers or steps but not the
exclusion of any other integer or step or group of integers or steps.

[0075) The reference in this specification to any prior publication (or information derived from
it), or to any matter which is known, is not, and should not be taken as an acknowledgment or
admission or any form of suggestion that that prior publication (or information derived from it) or
known matter forms part of the common general knowledge in the field of endeavour to which this

specification relates.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

l. An occluding device for occlusion of fluid flow through a lumen of a body vessel,
the device comprising:

a coil including a series of first loops and having an initial tension of greater than 5
and less than 60 grams of weight to facilitate the coil to be folded in a packed state across
the lumen of the body vessel when being deployed; and

fibers attached to the coil and extending radially therefrom, the fibers being held
between the first loops of the coil by the initial tension of the coil;

wherein the initial tension represents the amount of force necessary to cause a 4

centimeter length of the coil to begin to elongate.

2. The device of Claim 1 wherein coil is made of platinum.

3. The device of Claim 1 wherein coil has a tensile strength of between about 50,000

and 350,000 pounds per square inch.

4. The device of Claim 1 wherein the coil has a length of between about 3 to 20

centimeters.

5. The device of Claim | wherein the coil has an outer diameter of between about

0.010 to 0.035 inch.

6. The device of Claim | wherein the coil has an outer diameter of between about 3 to

15 millimeters.
7. The device of Claim 1 wherein the coil is a primary coil having the series of first
loops, wherein the primary coil is formed into a secondary coil having a series of second

loops, the second loops being axially spaced apart by about 0 to 4 millimeters curl space.

8. The device of Claim 1 wherein the fibers are made of a synthetic polyester textile

-15-
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fiber.

9. The device of Claim | wherein the fibers extend from the coil at a length of
between about 3 to 8 millimeters, the fibers being comprised of strands having an outer

diameter of about 0.00050 to 0.00100 inch.

10.  The device of Claim 1, wherein the coil is a primary coil having the series of first
loops, wherein the primary coil is formed into a secondary coil having a series of second
loops, the fibres including strands being held between the first loops of the primary coil,
wherein the strands are spaced between each other by about 1 to 3 millimeters and extend

about 3 to 8 millimeters from the first loops.

11.  An occluding device for occlusion of fluid flow through a lumen of a body vessel,
the device comprising:

a primary coil formed into a secondary coil, the primary coil having a series of first
loops and the secondary coil having a series of second loops, the primary coil having an
initial tension with a ratio of between about 1.25 to 15 grams per centimeter to cause the
primary coil to begin to elongate and to facilitate the primary coil to be folded across the
lumen of the body vessel when being deployed; and

fibers attached to the primary coil and extending radially therefrom, the fibers
being held between the first loops of the primary coil by the initial tension of the primary

coil.

12.  The device of Claim 11 wherein the fibers have strands attached to the primary
coil, the strands having a length of between about 3 to 8 millimeters, the strands being
spaced apart from each other along the primary coil to occlude fluid flow when deployed.

13, The device of Claim 11 wherein the primary coil is made of platinum.

14.  The device of Claim 11 wherein the primary coil has a length of between about 3 to

20 centimeters.
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15.  The device of Claim 11 wherein the secondary coil has an outer diameter of

between about 3 to 15 millimeters.

16.  The device of Claim 11 wherein the second loops of the secondary coil are spaced

apart by about up to 4 millimeters curl space.

17.  The device of Claim 11 wherein the fibers are made of synthetic polyester textile
fiber.

18.  The device of Claim 11 wherein the fibers include strands having an outer diameter

of about 0.0013 centimeter to 0.00254 centimeter.

19.  The device of Claim 18 wherein the strands are spaced between each other on the

primary coil by about | to 3 millimeters.

20.  An embolization kit for occluding fluid flow through a body vessel, the kit
comprising:

a microcatheter having proximal and distal ends and defining a lumen; and

an occluding device comprising:

a coil including a series of loops and having an initial tension of about 10 to 30
grams of weight to facilitate the coil to fold when being deployed; and

fibers attached to the coil and extending radially therefrom, the fibers being held
between the loops of the coil by the initial tension of the coil;

wherein the initial tension represents the amount of force necessary to cause a 4

centimeter length of the coil to begin to elongate.

21. An occluding device of claim 1 or claim 11, or an embolizaton kit of claim 20,

substantially as herein described with reference to the accompanying drawings.
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