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Description
FIELD

[0001] This invention relates generally to the field of
methods and devices used for the embolization of vas-
cular abnormalities. More specifically, this invention per-
tains to an embolization delivery system that includes an
embolization coil and a mechanism for its detachment.

BACKGROUND

[0002] An abnormal bulge or aneurysm may occur in
a body vessel due to the weakening of the vessel's wall.
If the aneurysm grows large enough it may rupture and
produce internal hemorrhaging, which can lead to a life
threatening condition. In order to prevent rupturing, phy-
sicians have developed various methods, such as surgi-
cal clipping, and endovascular treatment. Endovascular
treatment includes the use of a balloon or coil to occlude
the flow of blood into the vascular abnormality by creating
a physical barrier. The selection of either surgery or en-
dovascular treatment depends upon individualized risk
factors, the location of the aneurysm, the size of the an-
eurysm, and the likelihood of complete occlusion.
[0003] During endovasculartreatmentan embolization
coil is typically delivered to a desired location in the vas-
culature of a patient through the use of a catheterization
procedure. In this procedure, a catheter is inserted into
the vasculature of a patient and positioned to be proximal
to the desired or targeted location. Then a coil is loaded
into the lumen of the catheter and advanced through the
catheter using a "push" rod until it reaches and exits
through the distal end of the catheter. Unfortunately, this
technique suffers from difficulty associated with the pre-
cise and controlled placement of the embolization cail.
Reference is also directed to WO 2007/121405 which
discloses an intravascular implant delivery system ac-
cording to the preamble of claim 1.

SUMMARY

[0004] The presentinvention provides an embolization
delivery system according to claim 1. One embodiment
of an embolization delivery system, constructed in ac-
cordance with the teachings of the present disclosure,
generally comprises a delivery tube, which may be either
a catheter or a wire guide that may be inserted into the
vasculature of a patient, a connector disposed around
and permanently coupled to the delivery tube, a detach-
able embolization coil disposed within a portion of the
connector and held in place by compressive forces ex-
erted by the connector, and a release mechanism for
detaching the embolization coil. The release mechanism
includes a wire with one end being coupled to the delivery
tube, a middle portion being in contact with both the con-
nector and coil, and a second end that may be manipu-
lated in a predetermined manner by the attending physi-
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cian. The manipulation of the wire splits part of the con-
nector, thereby, reducing the compressive forces exerted
by the connector onto the embolization coil and allowing
the coil to detach from the embolization delivery system.
[0005] According to another aspect of the present dis-
closure, the wire may coupled to the catheter or wire
guide by being embedded in the surface of the connector,
encased within the body of the connector, or attached by
soldering, welding, brazing, adhesive bonding, or melt
bonding.

[0006] According to another aspect of the present dis-
closure, the connector is preferably a shrink tube. The
connector may be coupled to the delivery tube (i.e., cath-
eter or wire guide) through the use of adhesive bonding,
ultrasonic welding, or melt bonding. This coupling may
be further assisted by the existence of frictional forces
between the connector and delivery tube and by the com-
pressive forces exerted by the connector onto the deliv-
ery tube. Overall, the coupling of the connector to the
delivery tube includes an interface length of atleast about
1/10t the longitudinal length of the connector.

[0007] According to yet another aspect of the present
disclosure, the length of the split in the connector made
by manipulation of the wire is less than about 9/10th the
longitudinal length of the connector. Thus the connector
remains attached to the catheter or wire guide after being
splitby the wire and can be removed from the vasculature
along with the catheter/wire guide. The use of multiple
wires to make multiple cuts in the connector is possible.
[0008] Another objective of the present disclosure is
to provide a method of delivering an embolization coil
into the vasculature of a patient. This method comprises
the steps of inserting a delivery catheter into the vascu-
lature of the patient proximal to a pre-selected target lo-
cation, inserting an embolization delivery system com-
prising a delivery tube (i.e., another catheter or a wire
guide) along with a connector, an embolization coil, and
awire release mechanism into the catheter, manipulating
the wire in a predetermined manner to cause it to split
part of the connector and reduce the compressive forces
exerted by the connector on the coil; and detaching the
coil from the connector in order to complete delivery of
the coil proximate to the target location.

[0009] Further areas of applicability will become ap-
parent from the description provided herein. It should be
understood that the description and specific examples
are intended for purposes of illustration only and are not
intended to limit the scope of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The drawings described herein are for illustra-
tion purposes only and are notintended to limit the scope
of the present disclosure in any way.

Figure 1 is a perspective schematic view of an em-
bolization delivery system according to the teachings
of the present disclosure inserted into the vascula-
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ture of a patient;

Figure 2A is a partial cross-sectional view of the re-
lease mechanism for the embolization delivery sys-
tem shown in Figure 1;

Figure 2B is a partial cross-sectional view of the re-
lease mechanism for the embolization delivery sys-
tem of Figure 1 where a physician is manipulating
the wire of the release mechanism to deploy the em-
bolic coil;

Figure 3A is a partial cross-sectional view of the re-
lease mechanism for the embolization delivery sys-
tem of Figure 1 according to another aspect of the
present disclosure;

Figure 3Bis a partial cross-sectional view of the distal
portion of an embolization delivery system according
to another aspect of the present disclosure; and
Figure 4 is a flowchart describing a method of deliv-
ering an embolization coil into the vasculature of a
patient according to one embodiment of the present
disclosure.

DETAILED DESCRIPTION

[0011] The following description is merely exemplary
in nature and is in no way intended to limit the present
disclosure or its application or uses. It should be under-
stood that throughout the description and drawings, cor-
responding reference numerals indicate like or corre-
sponding parts and features.

[0012] The present disclosure generally provides an
embolization delivery system that may be used by a phy-
sician to deliver an embolization coil into the vasculature
of a patient. Referring to Figure 1, the embolization de-
livery system 10 comprises a delivery tube, such as a
catheter 15 having a proximal 16 and a distal 17 end, a
connector 30, a detachable embolization coil 35, and a
release mechanism 40. One skilled-in-the-art will under-
stand that the catheter 15 may be replaced by a wire
guide without exceeding the scope of the present disclo-
sure. The proximal end 16 of the catheter 15 may be
coupled to or pass through any form of a manifold 20
known to one skilled-in-the-art for use with procedures
that include a catheter 15 or delivery catheter 21. The
embolization delivery system 10 utilizes a delivery cath-
eter 21 to establish a pathway through the vasculature
25 of the patient. The delivery catheter 21, which may be
coupled to or pass through the manifold 20, is first insert-
ed into the vasculature 25 of the patient to a preselected
or targeted location. The distal end 17 of the catheter 15
in the embolization delivery system 10 is capable of being
inserted through the delivery catheter 21 into the vascu-
lature 25 of the patient and positioned proximate to an
aneurysm 26 or other abnormality in the vasculature 25.
[0013] Referring now to Figures 1, 2A, and 2B, the con-
nector 30 has a proximal 31 and a distal 32 portion, while
the embolization coil 35 has a proximal end 36 and a
distal end 37. The proximal portion 31 of the connector
30 is disposed around and permanently coupled to the
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distal end 17 of the catheter 15. The proximal end 36 of
the coil 35 is disposed within the distal portion 32 of the
connector 30 and held in place by compressive forces
45 exerted by the connector 30.

[0014] The proximal end 36 of the embolization coil 35
is substantially straight or linear due to the boundary con-
straints placed upon the proximal end 36 of the coil 35
by the connector 30. The proximal end 36 of the coil 35
is securely held in place by the compressive forces 45B
being placed upon the proximal end 36 of the coil 35 by
the connector 30. In addition, the entire coil 35 is sub-
stantially straight or linear as it progresses through the
delivery catheter 21 due to the boundary constraints
placed upon the coil 35 by the delivery catheter 21. How-
ever, upon exiting the distal end of the delivery catheter
21, the distal end 37 of the embolization coil 35 will curl
or coil in order to occlude the flow of fluid to the aneurysm
26 or other abnormality in the vasculature 25.

[0015] The release mechanism 40 for detaching the
embolization coil 35 comprises a wire 50 that has a first
end 51, a middle portion 52, and a second end 53. The
first end 51 of the wire 50 is coupled to the distal end 17
of the catheter 15, while the middle portion 52 of the wire
50 is in contact with the distal portion 32 of the connector
30 and the proximal end 36 of the coil 35 and travels
through the catheter 15 in the direction of the catheter’s
proximal end 16. The second end 53 of the wire 50 goes
beyond the proximal end 16 of the catheter 15 so that it
may be manipulated in a predetermined manner by the
attending physician.

[0016] The connector 30 may be coupled to the cath-
eter 15 through the use of any known method of bonding
60 including but not limited to the use of adhesives, ul-
trasonic welding, or melt bonding. In addition, frictional
forces exerted between the connector 30 and catheter
15, as well as compressive forces 45A exerted by the
connector 30 onto the catheter 15 may assist in securing
the connector 30 to the catheter 15. One skilled-in-the-
artwillunderstand that the length of the interface between
the connector 30 and catheter 15 needs to be such that
the connector 30 is securely coupled to the catheter 15.
Preferably, at least about 1/10t or more of the longitudi-
nal length of the connector 30 is coupled to the catheter
15.

[0017] The first end 51 of the wire 50 incorporated as
part of the release mechanism 40 may be coupled to the
distal end 17 of the catheter 15 using one selected from
the group of soldering, welding, brazing, adhesives bond-
ing, and melt bonding, as well as any other attachment
mechanism known to one skilled-in-the-art. The middle
portion 52 of the wire extends from the first end 51 along
the external surface of the connector 30 and over the
distal portion 32 of the connector into the lumen estab-
lished by the connector 30 and the catheter 15. The mid-
dle portion 52 of the wire 50 may contact the proximal
end 36 of the embolization coil 35. The placement of the
middle portion 52 of the wire around the distal portion 32
of the connector 30 may be facilitated by a groove or
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notch etched into the distal portion 32 of the connector
30. The middle portion 52 of the wire 50 extends through
the lumen of the catheter 15. The second end 53 of the
wire 50 may extend beyond the proximal end 16 of the
catheter 15 and manifold 20 in order to be accessible for
manipulation by a physician or other attendant.

[0018] Referring to Figure 2B, the manipulation 70 of
the second end 52 of the wire 50 splits a portion 55 of
the connector 30, thereby, reducing or eliminating the
compressive forces 45B exerted by the connector 30 on-
to the proximal end 36 of the embolization coil 35, there-
by, allowing the coil 35 to detach from the embolization
delivery system. Typically this manipulation 70 will in-
volve the pulling or moving the wire 50 in a manner that
causes the middle portion 52 of the wire 50, which is in
contact with the distal portion 32 of the connector 30 to
cutinto or through the connector 30. This cut 55 reduces
the compressive forces 45B exerted by the connector 30
onto the proximal end 36 of the embolization coil 35. The
length of the cut 55 made by the wire 50 into or through
the connector 30 will vary depending upon the extent to
which the physician manipulates the wire 50 through its
proximal end 53 and to the degree over which the com-
pressive forces 45B need to be reduced. The length of
the cut 55 is determined by the magnitude of the applied
compressive forces 45B applied by the connector 30 and
the associated decrease in these forces 45B that will al-
low the coil 35 to be released into the vasculature.
[0019] The wire 50 may cut 55 the connector 30 up to
the point at which the connector 30 is coupled to the
catheter 15. Thus the connector 30 remains coupled to
the catheter 15 even after the cut 55 has been made.
This allows the connector 30 to be removed from the
vasculature when the catheter 15isremoved. Preferably,
the cut 55 is less than about 9/10t of the longitudinal
length of the connector 30.

[0020] According to another aspect of the present dis-
closure, multiple cuts 55 may be made in the connector
30 when desirable through the use of a plurality of wires
50 in the release mechanism 40. Although one skilled-
in-the-art will understand that any number of wires 50
may be used in the release mechanism 40, in order to
maintain the ease of manufacturing and simplicity of op-
eration less than about seven wires 50 would be desira-
ble. When more than one wire 50 is utilized, it is possible
that each of the wires 50 may be attached to one another
in the middle portion 52 of each wire that travels through
the lumen of the catheter 15. Such attachment may be
accomplished by any means of fastening including but
not limited to tying, weaving, and bonding.

[0021] Referring now to Figure 3A, according to anoth-
er aspect of the present disclosure, the wire 50 may be
coupled to the connector 30 by embedding the first end
65 of the wire 50 either into the surface of the connector
30 or encased within the body of the connector 30. In this
situation, the middle portion 52 of the wire 50 will still be
positioned on the external surface of the connector 30 at
the point at which is it goes around the distal end 32 of
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the connector 30 into the lumen established by the con-
nector 30 and catheter 15.

[0022] Referring now to Figure 3B, an embolization de-
livery system 10 wherein a wire guide 75 is used in place
of a catheter 15 as the delivery tube is depicted. Accord-
ing to this aspect of the present disclosure, the connector
30 may be coupled to the distal end 76 of a wire guide
75. This connector 30 securely holds the proximal end
36 of the embolization coil 35 in a substantially linear
geometry. The embolization delivery system 10 including
the wire guide 75 is configured to utilize a delivery cath-
eter 21 as a means through which the embolization de-
livery system 10 is positioned proximate to the aneurysm
26 in the vasculature 25 of the patient. The first end 51
of the wire 50 may be coupled to the distal end 76 of the
wire guide 75.

[0023] The middle portion 52 of the wire extends from
the first end 51 along the external surface of the connec-
tor 30 and over the distal portion 32 of the connector into
a space established between the connector 30 and the
wire guide 75. The middle portion 52 of the wire 50 may
contact the proximal end 36 of the embolization coil 35.
The placement of the middle portion 52 of the wire around
the distal portion 32 of the connector 30 may be facilitated
by a groove or notch etched into the distal portion 32 of
the connector 30. The middle portion 52 of the wire 50
extends along the length of the wire guide 75 and through
the lumen of the delivery catheter 21. The second end
53 of the wire 50 may extend beyond the proximal end
of the delivery catheter 21 in order to be accessible for
manipulation by a physician or other attendant.

[0024] The connector 30 may be made of one selected
from the group of polyethylene terphthalate (PET), poly-
vinyl chloride (PVC), a polyolefin, fluoropolymers, such
as polytetrafluoroethylene (PTFE), polyimides, polya-
mides, polyurethanes, and a combination thereof. Pref-
erably the connector 30 is a "shrink tube" selected to fit
over the distal end of the delivery tube (e.g., catheter 15
orwire guide 75) and the proximal end of the embolization
coil 35 and then shrunk by the application of heat to apply
acompressive force against the coil, thereby, holding the
coil in place. The external surface of the connector may
include a hydrophilic coating to enhance lubricity. The
wall thickness of the connector may range from about
0.03 mm to about 0.2 mm.

[0025] The delivery tube, i.e., the catheter 15 or wire
guide 75, may be made of any material known to one
skilled-in-the-art, including but not limited to woven Da-
cron®, polyvinylchloride, polyurethane, polytetrafluor-
oethylene (PTFE), silicone, and nylon, as well as various
metals and metal alloys, such as steel and Nitinol. The
diameter of the delivery tube typically may be inthe range
of about 1 to about 9 French units with 1 French unit
being equivalent to about 1/3 mm.

[0026] The wire 50 in the release mechanism 40 may
be comprised of any metal, metal alloy, or composite that
is harder than the material used in making the connector
30 and that has a break strength or yield stress that ex-
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ceeds the level necessary to make a cut 55 in the con-
nector 30. Examples of metals and metal alloys include
stainless steel, nickel-cobalt, Nitinol, platinum, iridium,
gold, and combinations thereof. The diameter of the wire
50 may range from about 0.04 mm to about 0.4 mm. One
skilled-in-the-art will understand that the strength of the
wire 50 is selected based upon the composition, thick-
ness, and properties exhibited by the connector 30.
[0027] The embolization coil 35 may be made from a
metal or metal alloy selected as one from the group of
platinum, stainless steel, iridium, palladium, tungsten,
gold, Nitinol, and combinations or mixtures thereof. The
metal or metal alloy is selected to minimize or limit the
potential for surface contamination and preferably is sub-
stantially free of any surface oxidation. Optionally, the
embolization coil 35 may include a radiopaque or echo-
genic feature to assist in locating the coil proximate to
the abnormality in the vasculature through the use of x-
ray fluoroscopy or sonography.

[0028] The embolization coil 35 may be any shape
known to one skilled-in-the-art, including but not limited
to helical and conical shapes. The embolization coil 35
may also include synthetic, thrombogenic fibers located
proximate to the multiple radially expanding, tightly
spaced turns in the coil. The embolization coil, as well
as any thrombogenic fibers may include a coating that
incorporates a therapeutic agent, such as collagen,
heparin, methotrexate, or forskolin among others.
[0029] The embolization coil 35 may be of any desired
length or size determined to be necessary to function as
desired. Typically, the embolization coil is made from a
wire having a diameter in the range of about 0.054 to 0.3
mm. The embolization coil 35 will typically exhibit a coiled
embolus diameter in the range of about 2-20 mm and an
extended embolus length inthe range of about 2to 30 cm.
[0030] Upon splitting the connector 30, the reduction
in compressive forces exerted by the connector 30 on
the embolization coil 35 allows the coil to separate itself
from the connector and become deployed within the vas-
culature 25 of the patient. Itis also foreseeable that pres-
sure applied through the lumen of the catheter 21 may
be used to assist in overcoming the resistance of blood
flow within the vasculature, thereby, further facilitating
the separation of the embolization coil 35 from the con-
nector 30. The application of pressure through a catheter
21 may arise by any method known to one skilled-in-the-
art, including the injection of a liquid (i.e., saline flush).
Optionally, the movement of the delivery tube (e.g., cath-
eter 15 or guide wire 75) may be used to facilitate sepa-
ration.

[0031] Referring now to Figure 4, itis another objective
of the present disclosure to provide a method 100 of de-
livering an embolization coil into the vasculature of a pa-
tient. The method 100 comprises the steps of inserting
a delivery catheter into the vasculature of a patient to be
proximal to a pre-selected targeted site, inserting 105 an
embolization delivery system into the delivery catheter,
manipulating 110 a release mechanism in a predeter-
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mined manner to reduce orrelease the compressive forc-
es that hold the embolization coil in the embolization de-
livery system, and detaching 115 the coil from the em-
bolization delivery system to deliver it proximate to the
desired or targeted location.

[0032] This method 100 uses the embolization delivery
system 10 as previously described in the present disclo-
sure. More specifically, the embolization delivery system
10 comprises a delivery tube, such as a catheter 15 or
wire guide 75, a connector 30 disposed around and per-
manently coupled to the delivery tube; a detachable em-
bolization coil 35 disposed within the connector 30 and
held in place by compressive forces 45 exerted by the
connector 30; and a release mechanism 40 for detaching
the embolization coil 35, the mechanism comprising a
wire 50 with a first end 51 coupled to the delivery tube,
a middle portion 52 in contact with the connector 30 and
the coil 35, and a second end 53. The manipulation of
the second end 53 of the wire 50 by a physician in a
predetermined manner causes the middle portion 52 of
the wire 53 to split part of the connector 30 in order to
reduce the compressive forces 45 exerted by the con-
nector 30 on the coil 35.

[0033] The method 100 may further comprise the steps
of selecting 120 a connector 30 having the wall thickness
and strength necessary to provide a compressive force
45 against an embolization coil 35 in order to hold the
coil 35 in place; attaching 125 the connector 30 to a de-
livery tube (e.g., catheter 15 or wire guide 75), heating
130 the connector 30 in order to shrink it and apply the
desired compressive force 45 against the coil 35; and
coupling 135 the first end 51 of the wire 50 to the distal
end 17 of the catheter 15 or wire guide 75. The middle
portion 52 of the wire 50 is allowed 140 to extend through
the lumen of the catheter 15 or along the length of the
wire guide 75 with its proximal end 53 being located near
or outside the proximal end of the catheter 21 and man-
ifold 20 making it easily accessible to a physician or other
attendant.

[0034] The predetermined manner in which the wire
50 is manipulated includes pulling 145 the wire 50 to
cause its middle portion 52 to form a cut 55 in the distal
portion 32 of the connector 30, thereby, reducing the
compressive forces 45 exerted by the connector 30 onto
the embolization coil 35. After releasing the embolization
coil 35 proximate to the desired or targeted location, the
catheter 15 or wire guide 75 including the split connector
30, which is still attached to the distal end of the catheter
5 or wire guide 75, may be removed 150 from the vas-
culature.

[0035] The foregoing description of various embodi-
ments of the invention has been presented for purposes
of illustration and description. It is not intended to be ex-
haustive or to limit the invention to the precise embodi-
ments disclosed. Numerous modifications or variations
are possible in light of the above teachings. The embod-
iments discussed were chosen and described to provide
the best illustration of the principles of the invention and
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its practical application to thereby enable one of ordinary
skill in the art to utilize the invention in various embodi-
ments and with various modifications as are suited to the
particular use contemplated.

Claims

1.  Anembolization delivery system adapted to be used
by a physician to deliver an embolization coil into the
vasculature of a patient; the embolization delivery
system comprising:

a delivery catheter (21) adapted to be inserted
into the vasculature of the patient;

a delivery tube (15) having a proximal end (16)
and a distal end (17), the delivery tube being a
catheter or a wire guide, the distal end of the
delivery tube adapted to be inserted into the de-
livery catheter;

a connector (30) having a proximal portion and
a distal portion; the proximal portion being dis-
posed around and permanently coupled to the
distal end of the delivery tube;

a detachable embolization coil (35) having a dis-
tal end and a proximal end; the proximal end of
the coil being disposed within the distal portion
of the connector and held in place by compres-
sive forces exerted by the connector; and

a release mechanism (40) for detaching the em-
bolization coil, the mechanism comprising a wire
(50) having afirstend (51), a middle portion (52),
and a second end (53), the first end being cou-
pled to the distal end of the delivery tube, the
middle portion being in contact with the distal
portion of the connector and the proximal end
of the coil; the wire positioned so that its second
end is adapted to be pulled in a predetermined
manner by the physician through the proximal
end of the delivery catheter;

characterised in that the wire is arranged in
the embolization delivery system such that pull-
ing of the second end of the wire causes the
middle portion to cut part of the connector, there-
by reducing the compressive forces exerted by
the connector onto the embolization coil and al-
lowing the coil to detach from the embolization
delivery system.

2. The embolization delivery system of Claim 1, where-
in the first end of the wire is coupled to the delivery
tube by being embedded in the surface of the con-
nector or encased within the body of the connector.

3. Theembolization delivery system of Claim 1, where-
in the first end of the wire is coupled to the delivery
tube by one selected from the group of soldering,
welding, brazing, adhesive bonding, and melt bond-
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10.

1.

ing.

The embolization delivery system of Claim 1 , where-
in the connector is comprised of one selected from
the group of polyethylene terphthalate (PET), poly-
vinyl chloride (PVC), a polyolefin, fluoropolymers,
such as polytetrafluoroethylene (PTFE), polyimides,
polyamides, polyurethanes, and a combination
thereof.

The embolization delivery system of Claim 4, where-
in the connector is a shrink tube.

The embolization delivery system of Claim 1, where-
in the connector is coupled to the delivery tube
through the use of one selected from the group of
adhesive bonding, ultrasonic welding, or melt bond-

ing.

The embolization delivery system of Claim 6, where-
in the coupling of the connector to the delivery tube
is assisted by frictional forces between the connector
and delivery tube and by compressive forces exerted
by the connector onto the delivery tube.

The embolization delivery system of Claim 1, where-
in the coupling of the connector to the delivery tube
includes an interface length of at least about 1/10th
the longitudinal length of the connector.

The embolization delivery system of Claim 1, where-
in the length of the cut in the connector made by
pulling the second end is less than about 9/10th the
longitudinal length of the connector.

The embolization delivery system of Claim 1, where-
in the release mechanism comprises more than one
wire, each wire positioned to cut the connector upon
manipulation of the wire in a predetermined manner.

The embolization delivery system of Claim 9, where-
in the connector remains attached to the delivery
tube after being cut by the wire.

Patentanspriiche

1.

Embolisationsablagesystem, das zur Verwendung
durch einen Arzt zur Ablage einer Embolisationsspi-
rale im GefalRsystem eines Patienten ausgelegt ist;
wobei das Embolisationsablagesystem Folgendes
umfasst:

einen Ablagekatheter (21), der zur Einfiihrung
indas Gefalsystem des Patienten ausgelegtist;
eine Ablagerdhre (15) mit einem proximalen En-
de (16) und einem distalen Ende (17), wobei die
Ablageréhre ein Katheter oder ein Fiihrungs-



11 EP 2 456 366 B1 12

drahtist, wobei das distale Ende der Ablageréh-
re zur Einfiihrung in den Ablagekatheter ausge-
legt ist;

ein Verbindungsglied (30) mit einem proximalen
Abschnitt und einem distalen Abschnitt; wobei
der proximale Abschnitt um das distale Ende der
Ablagerdhre angeordnet und damit permanent
verbunden ist;

eine abnehmbare Embolisationsspirale (35) mit
einem distalen Ende und einem proximalen En-
de; wobei das proximale Ende in dem distalen
Abschnitt des Verbindungselements angeord-
netist und durch Kompressionskréfte festgehal-
ten wird, die vom Verbindungsglied ausgelibt
werden; und

einen Freigabemechanismus (40) zum Ldsen
der Embolisationsspirale, wobei der Mechanis-
mus einen Draht (50) mit einem ersten Ende
(51), einem mittleren Abschnitt (52) und einem
zweiten Ende (53) aufweist, wobei das erste En-
de mit dem distalen Ende der Ablagerdhre ver-
bunden ist, wobei der mittlere Abschnitt mit dem
distalen Abschnitt des Verbindungsglieds und
dem proximalen Ende der Spirale in Kontakt ist;
wobei der Draht derart angeordnet ist, dass sein
zweites Ende dazu ausgelegt ist, auf eine vor-
bestimmte Weise vom Arzt durch das proximale
Ende des Ablagekatheters gezogen zu werden;
dadurch gekennzeichnet, dass der Draht im
Embolisationsablagesystem angeordnet ist,
derart, dass Ziehen des zweiten Endes des
Drahts verursacht, dass der mittlere Abschnitt
einen Teil des Verbindungsglieds einschneidet,
wodurch die Kompressionskrafte verringert
werden, die vom Verbindungsglied auf die Em-
bolisationsspirale ausgelibt werden und die Spi-
rale sich vom Embolisationsablagesystem 16-
sen kann.

Embolisationsablagesystem nach Anspruch 1, wo-
bei das erste Ende des Drahts mit der Ablageréhre
verbunden ist, indem es in die Oberflache des Ver-
bindungsglieds eingebettet oder im Korper des Ver-
bindungsglieds eingeschlossen ist.

Embolisationsablagesystem nach Anspruch 1, wo-
bei das erste Ende des Drahts durch eines, ausge-
wahlt aus der Gruppe Léten, Schweillen, Hartloten,
Klebeverbindung und Schmelzbindung, mit der Ab-
lageréhre verbunden ist.

Embolisationsablagesystem nach Anspruch 1, wo-
bei das Verbindungsglied aus einem, ausgewahlt
aus der Gruppe Polyethylenterephthalat (PET), Po-
lyvinylchlorid (PVC), ein Polyolefin, Fluorpolymere,
wie z.B. Polytetrafluorethylen (PTFE), Polyimide,
Polyamide, Polyurethane und eine Kombination da-
von, besteht.
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Embolisationsablagesystem nach Anspruch 4, wo-
bei das Verbindungsglied ein Schrumpfschlauch ist.

Embolisationsablagesystem nach Anspruch 1, wo-
bei das Verbindungsglied durch Verwendung eines,
ausgewahlt aus der Gruppe Klebeverbindung, Ultra-
schallschweif’en oder Schmelzbindung, mit der Ab-
lageréhre verbunden ist.

Embolisationsablagesystem nach Anspruch 6, wo-
bei die Verbindung des Verbindungsglieds mit der
Ablageréhre durch Reibungskrafte zwischen dem
Verbindungsglied und der Ablageréhre und durch
Kompressionskrafte, die vom Verbindungsglied auf
die Ablagerdhre aufgebracht werden, unterstitzt
wird.

Embolisationsablagesystem nach Anspruch 1, wo-
bei die Verbindung des Verbindungsglieds mit der
Ablagerdhre eine Schnittstellenldnge von mindes-
tens ungefahr 1/10 der longitudinalen Lange des
Verbindungsglieds aufweist.

Embolisationsablagesystem nach Anspruch 1, wo-
bei die Lange des Schnitts im Verbindungsglied, der
durch Ziehen des zweiten Endes angebracht wird,
weniger als ungefahr 9/10 der longitudinalen Lange
des Verbindungsglieds betragt.

Embolisationsablagesystem nach Anspruch 1, wo-
bei der Freigabemechanismus mehr als einen Draht
umfasst, wobei jeder Draht bei Manipulation des
Drahts aufeine vorbestimmte Weise zum Einschnei-
den des Verbindungsglieds angeordnet ist.

Embolisationsablagesystem nach Anspruch 9, wo-
bei das Verbindungsglied an der Ablageréhre befes-
tigt bleibt, nachdem es vom Draht eingeschnitten
wurde.

Revendications

Systéme de réalisation d’'une embolisation apte a
étre utilisé par un médecin pour installer une bobine
d’embolisation dans le systéeme vasculaire d'un pa-
tient; le systeme de réalisation d’'une embolisation
comprenant:

un cathéter de mise en place (21) apte a étre
insérer dans le systéme vasculaire du patient;
un tube de mise en place (15) présentant une
extrémité proximale (16) et une extrémité distale
(17), le tube de mise en place étant un cathéter
etun guide-fil, l'extrémité distale du tube de mise
en place étant apte a étre insérée dans le ca-
théter de mise en place;

un connecteur (30) présentant une partie proxi-
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male et une partie distale; la partie proximale
étant disposée autour et couplée de fagon per-
manente a I'extrémité distale du tube de mise
en place;

une bobine d’embolisation détachable (35) pré-
sentant une extrémité distale et une extrémité
proximale; I'extrémité proximale de la bobine
étant disposée a l'intérieur de la partie distale
du connecteur et maintenue en place par des
forces de compression exercées par le connec-
teur; et

un mécanisme de libération (40) pour détacher
la bobine d’embolisation, le mécanisme com-
prenant un fil (50) présentant une premiéere ex-
trémité (51), une partie intermédiaire (52) et une
seconde extrémité (53), la premiére extrémité
étant couplée a I'extrémité distale du tube de
mise en place, la partie intermédiaire étant en
contact avec la partie distale du connecteur et
I'extrémité proximale de la bobine; le fil étant
positionné de telle sorte que sa seconde extré-
mité puisse étre tirée d’'une maniere prédéter-
minée par le médecins a travers l'extrémité
proximale du cathéter de mise en place,
caractérisé en ce que le fil est agenceé dans le
systéme de réalisation d’'une embolisation de
telle sorte qu’une traction sur la seconde extré-
mité dufilaméne la partie intermédiaire a couper
une partie du connecteur, réduisant de ce fait
les forces de compression exercées par le con-
necteur sur la bobine d’embolisation et permet-
tant a la bobine de se détacher du systeme de
réalisation d’'une embolisation.

Systeme de réalisation d’'une embolisation selon la
revendication 1, dans lequel la premiére extrémité
du fil est couplée au tube de mise en place en étant
incorporée dans la surface du connecteur ou encas-
trée a l'intérieur du corps du connecteur.

Systeme de réalisation d’'une embolisation selon la
revendication 1, dans lequel la premiére extrémité
du fil est couplée au tube de mise en place par une
opération sélectionnée dans le groupe comprenant
une brasage tendre, un soudage, un brasage, une
liaison adhésive et une liaison par fusion.

Systeme de réalisation d’'une embolisation selon la
revendication 1, dans lequel le connecteur est cons-
titué d’un matériau sélectionné dans le groupe com-
prenant le polyéthylene téréphtalate (PET), le chlo-
rure de polyvinyle (PVC), une polyoléfine, des fluo-
ropolymeres, tels que le polytétrafluoroéthylene (PT-
FE), des polyimides, des polyamides, des polyuré-
thanes ainsi qu’'une combinaison de ceux-ci.

Systeme de réalisation d’'une embolisation selon la
revendication 4, dans lequel le connecteur est un
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tube thermorétrécissable.

Systéme de réalisation d’une embolisation selon la
revendication 1, dans lequel le connecteur est cou-
plé au tube de mise en place en exécutant une opé-
ration sélectionnée parmi une liaison adhésive, un
soudage aux ultrasons ou une liaison par fusion.

Systéme de réalisation d’une embolisation selon la
revendication 6, dans lequel le couplage du connec-
teur au tube de mise en place est assisté par des
forces de frottement entre le connecteur et le tube
de mise en place et par des forces de compression
exercées par le connecteur sur le tube de mise en
place.

Systéme de réalisation d’une embolisation selon la
revendication 1, dans lequel le couplage du connec-
teur au tube de mise en place présente une longueur
d’interface qui correspond au moins a environ
1/108me de la longueur longitudinale du connecteur.

Systéme de réalisation d’une embolisation selon la
revendication 1, dans lequel la longueur de la coupe
effectuée dans le connecteur par une traction du fil
est inférieure a environ 9/108Me de la longueur lon-
gitudinale du connecteur.

Systéme de réalisation d’une embolisation selon la
revendication 1, dans lequel le mécanisme de libé-
ration comprend plus d’un seul fil, chaque fil étant
positionné de maniére a couper le connecteur en
manipulant le fil d’'une maniére prédéterminée.

Systéme de réalisation d’une embolisation selon la
revendication 9, dans lequel le connecteur reste at-
taché autube de mise en place aprés avoir été coupé
par le fil.
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