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(57) ABSTRACT

The apparatus for deployment of a therapeutic device such as
a micro-coil detachably mounts the therapeutic device to a
distal portion of a pusher member. In one embodiment, the
therapeutic device is detachably mounted to the distal portion
of'the pusher member by a tubular collar that can be heated by
a heater such as an electrical resistance coil to expand the
collar and release and deploy the therapeutic device. The
apparatus for deployment of a therapeutic device such as a
micro-coil may also provide for a pusher member and a
connector fiber for securing the therapeutic device to the
pusher member. The connector fiber passes through a heater
within the distal portion of the pusher member, for heating
and breaking the connector fiber to release the therapeutic
device when a desired placement of the therapeutic device
within the vasculature is achieved.
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APPARATUS FOR DEPLOYMENT OF
MICRO-COIL USING A CATHETER

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] This is a continuation of U.S. Ser. No. 13/356,605,
filed Jan. 23, 2012, which is a divisional of U.S. Ser. No.
12/856,496, filed Aug. 13, 2010, now U.S. Pat. No. 8,100,
918, whichis a continuation of U.S. Ser. No. 12/541,057, filed
Aug. 13, 2009, now U.S. Pat. No. 7,776,054, which is a
continuation of U.S. Ser. No. 11/435,362, filed May 16, 2006,
now U.S. Pat. No. 7,575,582, which is a continuation of U.S.
Ser. No. 11/020,936, filed Dec. 22, 2004, now U.S. Pat. No.
7,198,613, which is a continuation of U.S. Ser. No. 10/290,
777, filed Nov. 7, 2002, now U.S. Pat. No. 6,966,892, which
is a continuation of U.S. Ser. No. 09/501,466, filed Feb. 9,
2000, now U.S. Pat. No. 6,478,773, incorporated by reference
in its entirety.

BACKGROUND
[0002] 1. Field of the Invention
[0003] This invention relates generally to devices for inter-

ventional therapeutic treatment or vascular surgery for treat-
ment of defects in the vasculature, and more particularly
concerns a system and method for delivering intravascular
interventional devices, such as for treatment of aneurysms.
[0004] 2. Description of Related Art

[0005] Vascular interventional devices such as vasoocclu-
sive devices are typically placed within the vasculature of the
human body by use of a catheter. Vascular interventional
devices such as stents can be placed within an occluded vessel
to facilitate blood flow through the vessel, and vasoocclusive
devices are typically either placed within a blood vessel to
block the flow of blood through a vessel making up that
portion of the vasculature through the formation of an embo-
lus, or are placed within an aneurysm stemming from the
vessel to form such an embolus within the aneurysm. Stents
can have a wide variety of configurations, but generally need
to be placed and then released at a desired location within a
blood vessel. Vasoocclusive devices used for these proce-
dures can also have a wide variety of configurations, and
aneurysms have been treated with external surgically placed
clips, detachable vasoocclusive balloons and embolus gener-
ating vasoocclusive devices such as one or more vasoocclu-
sive coils.

[0006] The delivery of such vasoocclusive devices have
typically been accomplished by a variety of means, including
via a catheter in which the device is pushed through an open-
ing at the distal end of the catheter by a pusher to deploy the
device. The vasoocclusive devices can be produced in such a
way that they will pass through the lumen of a catheter in a
linear shape and take on a complex shape as originally formed
after being deployed into the area of interest, such as an
aneurysm.

[0007] One conventional releasable balloon catheter used
to embolize vascular lesions has a tube portion made of a
material such as a hydrophilic polymer, located between the
catheter and the balloon, that can be melted by heating the
tube, or can be dissolved in the blood when heated, and
electrodes are provided for heating the tube. Another conven-
tional technique for separating a balloon from a balloon cath-
eter involves the melting and breaking of a connecting mem-
ber between the balloon and the catheter body, when power is
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supplied to electrodes provided for heating the connecting
member. When the connecting member is heated to tempera-
tures of about 70° C. and slight tension is applied, the balloon
can be separated from the main catheter body.

[0008] An implant delivery assembly is also known that is
used for delivery of implants such as embolic coils, utilizing
a shape memory decoupling mechanism activated when
exposed to body temperature. A cooling solution is flushed
through the catheter during introduction and placement of the
implant in order to prevent premature release of the implant
prior to the time that the implant is to be released. Another
implant delivery assembly includes an electrical heating sys-
tem for heating the coupling mechanism to a temperature at
which the shape memory material returns to its original
shape, to deploy the implant.

[0009] Another device is known in which a device to be
implanted is detached by application of a high-frequency
current which melts and severs aresin that is used to retain the
device to be implanted until the device is to be deployed. In
another known device, an electrolytically severable link is
dissolved by activation of a power source electrically coupled
to the electrolytically severable link to detach the device to be
implanted.

[0010] In another conventional technique, a conductive
guidewire delivers a high frequency current through the
guidewire to melt and sever a joint to detach an implanted
device from the guidewire. The patient is grounded during the
procedure, and current is introduced via the guidewire, rather
than with a two way current path.

[0011] Such devices that release the interventional device
by melting or dissolving the intermediate section between the
catheter tip and implanted device may cause thermal damage
of surrounding tissues during detachment that can cause
embolization in the bloodstream, and may also potentially
release undesirable particles of materials into the blood-
stream that can also cause embolization in the bloodstream.
There is therefore a need for a precise method of deploying
therapeutic interventional devices without compromising the
position of the implant, without causing thermal damage to
surrounding tissues, and without releasing undesirable par-
ticles of materials into the bloodstream and risking the for-
mation of emboli in the bloodstream. The present invention
meets these and other needs.

SUMMARY OF THE INVENTION

[0012] Briefly, and in general terms, the present invention
provides for an apparatus for deployment of a therapeutic
device such as a micro-coil using a catheter by connecting the
therapeutic device to a distal portion of a pusher member. In
one presently preferred embodiment, the therapeutic device is
detachably mounted to the distal portion of the pusher mem-
ber by a tubular collar that can be heated by a heater to expand
the collar and release and deploy the therapeutic device. In
another presently preferred embodiment, the therapeutic
device is detachably mounted to the distal portion of the
pusher member by a connector thread or fiber passing through
a heater provided for heating and breaking the connector fiber
to release the therapeutic device. In one presently preferred
aspect, the heater is advantageously contained substantially
within the distal portion of the pusher member, which pro-
vides a sufficient amount of thermal insulation to eliminate
the potential for thermal damages of surrounding tissues dur-
ing detachment, and since the connecting fiber is heated and
broken at a location fully contained within the distal portion
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of'the pusher member, the potential for releasing undesirable
particles of materials into the bloodstream and consequent
embolization in the bloodstream is virtually eliminated.

[0013] In one presently preferred embodiment, the inven-
tion accordingly provides for an apparatus for release and
deployment of a therapeutic device within the vasculature of
a patient, comprising an elongated, flexible pusher member
having an interior lumen and a distal portion; a tubular collar
detachably mounting the therapeutic device to the pusher
member for placement of the therapeutic device within the
vasculature, the tubular collar being expandable when heated
and having a closed configuration engaging a proximal por-
tion of the therapeutic device and an open configuration
releasing the therapeutic device; and a heater disposed in the
tubular collar of the pusher member for heating the tubular
collar to cause the tubular collar to expand and release the
therapeutic device for detaching and deploying the therapeu-
tic device from the flexible pusher member when a desired
placement of the therapeutic device within the vasculature is
achieved. In one presently preferred aspect, the heater com-
prises an electrical resistance heater coil, and may further
comprise a power supply and control unit (which may be
combined in a single unit) to supply electrical current to the
heater coil. In a first presently preferred implementation of
the tubular collar, the tubular collar is formed from a shape
memory material, which may for example be a shape memory
polymer, or a shape memory alloy. In another presently pre-
ferred implementation of the tubular collar, the tubular collar
is formed from a thermoplastic material. The therapeutic
device may comprise a vasoocclusive device, such as a micro-
coil.

[0014] The present invention also provides for a method for
release and deployment of a therapeutic device within the
vasculature of a patient, wherein a therapeutic device is pro-
vided, to be placed within the vasculature of a patient; an
elongated, flexible pusher member is provided, having an
interior lumen, and a distal portion; a tubular collar is pro-
vided for detachably mounting the therapeutic device to the
pusher member for placement of the therapeutic device
within the vasculature, the tubular collar being expandable
when heated and having a closed configuration engaging a
proximal portion of the therapeutic device and an open con-
figuration when heated releasing the therapeutic device; the
therapeutic device is positioned at a desired placement within
a patient’s vasculature; and said tubular collar is heated to
expand said tubular collar for detaching and deploying the
therapeutic device from the flexible pusher member when a
desired placement of the therapeutic device within a patient’s
vasculature is achieved. In a presently preferred aspect of the
method, the step of heating the tubular collar comprises pass-
ing electrical current through the electrical resistance heater
to expand the tubular collar.

[0015] In another presently preferred embodiment, the
invention provides for an apparatus for release and deploy-
ment of a therapeutic device within the vasculature of a
patient, which comprises an elongated, flexible pusher mem-
ber having an interior lumen, and a connector fiber detachably
mounting the therapeutic device to the pusher member for
placement of the therapeutic device within the vasculature,
the connector fiber being capable of being broken by heat. A
heater is disposed adjacent to the connector fiber for heating
the connector fiber to cause the connector fiber to break and
release the therapeutic device for detaching and deploying the
therapeutic device from the flexible pusher member when a
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desired placement of the therapeutic device within the vascu-
lature is achieved. In one currently preferred aspect, the distal
portion of the pusher member includes at least one entry port
communicating with the interior lumen, with the heater dis-
posed in the interior lumen of the pusher member adjacent to
one or more entry ports. In another presently preferred aspect,
the connector fiber passes through the heater. In a currently
preferred embodiment, the heater comprises an electrical
resistance heater coil, and may also comprise a control unit,
with the heater connected by electrical connectors to the
control unit for supplying electrical current to the heater coil.
In presently preferred aspects of the apparatus, the flexible
pusher member comprises a heat insulating shaft, and the
connector fiber is formed from a thermoplastic material, such
as polyethylene.

[0016] In one presently preferred embodiment, the thera-
peutic device to be placed within the vasculature of a patient
is connected to an annular connector ring, and the connector
fiber mounting the therapeutic device to the pusher member
passes through the connector ring to secure the therapeutic
device to the pusher member. In a currently preferred aspect,
the connector fiber extends from a proximal portion of the
pusher member to form a loop through the connector ring, and
back through the one or more ports through the pusher mem-
ber to the proximal portion of the pusher member. In another
presently preferred aspect, the therapeutic device comprises a
vasoocclusive device, such as a microcoil.

[0017] The invention also provides for a method for release
and deployment of a therapeutic device within the vasculature
of a patient. In the method of the invention, a therapeutic
device to be placed within the vasculature of a patient is
provided; and an elongated, flexible pusher member. A con-
nector fiber detachably mounts the therapeutic device to the
pusher member for placement of the therapeutic device
within the vasculature, with the connector fiber being capable
of being broken by heating, and the therapeutic device is
positioned at a desired placement within a patient’s vascula-
ture. Thereafter, a portion of the connector fiber is heated to
break the portion of the connector fiber for detaching and
deploying the therapeutic device from the flexible pusher
member when a desired placement of the therapeutic device
within a patient’s vasculature is achieved. In a presently pre-
ferred aspect of the method, the portion of the connector fiber
to be broken is passed through an electrical resistance heater
disposed within the lumen of the flexible pusher member, and
the step of heating the portion of the connector fiber com-
prises passing electrical current through the electrical resis-
tance heater to break the portion of the connector fiber.
[0018] These and other aspects and advantages of the
invention will become apparent from the following detailed
description and the accompanying drawings, which illustrate
by way of example the features of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1is a side sectional view of a first embodiment
of the apparatus for release and deployment of a therapeutic
device;

[0020] FIG. 2 is a side sectional view of the apparatus of
FIG. 1, illustrating release of the therapeutic device upon
heating of the tubular collar;

[0021] FIG. 3 is a top sectional view of a second embodi-
ment of the apparatus for release and deployment of a thera-
peutic device;
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[0022] FIG. 4 is a side sectional view of the apparatus of
FIG. 3,
[0023] FIG.5isabottom sectional view of the apparatus of
FIG. 3,
[0024] FIG. 6 is a side sectional view of the apparatus of

FIG. 3, illustrating release of the therapeutic device upon
heating of the elongated connector fiber;

[0025] FIG. 7 is aside sectional view of a third embodiment
of the apparatus for release and deployment of a therapeutic
device;

[0026] FIG. 8 is a side sectional view of the apparatus of
FIG. 7, illustrating release of the therapeutic device upon
heating of the elongated connector fiber;

[0027] FIG. 9 is a side sectional view of a fourth embodi-
ment of the apparatus for release and deployment of a thera-
peutic device; and

[0028] FIG. 10 is a side sectional view of the apparatus of
FIG. 9, illustrating release of the therapeutic device upon
heating of the elongated connector fiber.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] While vasoocclusive devices have conventionally
been delivered to a portion of a patient’s vasculature to be
treated through a delivery catheter by means of a pusher
device, such conventional methods can involve separation of
the vasoocclusive device from the pusher device in ways that
result in injury to the vasculature, such as by causing thermal
damage of surrounding tissues during detachment that can
cause embolization in the bloodstream, or by release of unde-
sirable particles of materials into the bloodstream that can
cause embolization in the bloodstream.

[0030] As is illustrated in the drawings, in a first presently
preferred embodiment, the invention is embodied in an appa-
ratus for deployment of a therapeutic device such as a micro-
coil using a catheter by connecting the therapeutic device to a
distal portion of a pusher member by a tubular collar that can
be expanded by heating a portion of the tubular collar to
thereby release the therapeutic device for placement in the
vasculature.

[0031] With reference to FIGS. 1 and 2, the invention pro-
vides for an apparatus 10 including an elongated, flexible
pusher catheter member 12 for release and deployment of a
therapeutic device 14 such as a vasoocclusive device, and
which may for example be a microcoil, only a portion of
which is shown. The therapeutic device is typically released
within the vasculature of a patient, introduced through a
delivery catheter 16, for treatment of a target aneurysm. The
pusher catheter member has a shaft defining an interior lumen
18. The therapeutic device is typically connected to a stem 20
such as by solder 22, for example, although welding or adhe-
sive, or the like may also be suitable, and the therapeutic
device is mounted and secured to the distal portion of the
pusher catheter member by a tubular collar 24 crimped in a
closed configuration about the proximal end of the stem of the
therapeutic device, and mounted to the distal end of the
pusher catheter, typically by adhesive, such as cyanoacrylate
adhesive, for example.

[0032] Inone presently preferred embodiment, the tubular
collar is formed from a shape memory polymer (SMP), hav-
ing a glass transition temperature (T,) above body tempera-
ture, such as polyurethane, that can be heat treated to have
shape memory behavior.
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[0033] Inanother presently preferred embodiment, the col-
lar can be made of polymers that are not shape memory
polymers, such as polyethylene terephthalate (PET), polyole-
fins, fluorocarbons, high density polyethylene (HDPE), and
other thermoplastic polymers.

[0034] Inanother presently preferred embodiment, the col-
lar can be made of a shape memory alloy spring at the distal
end of the catheter. The shape memory alloy can for example
be a shape memory metal such as nickel titanium alloy, such
as that available under the trade name NITINOL, for example,
that can be heat treated to have shape memory behavior. When
the current is applied through the connector, the shape
memory alloy spring will transform from a martensitic state
to an austenitic state, to release the coil socket from the shape
memory alloy spring.

[0035] A heater, such as an electrical resistance heater coil
26, is disposed within the collar, and is connected by electri-
cal connectors 28 extending through the lumen of the pusher
catheterto a power supply 30 which can in turn be operated by
a control unit 32. The power supply and control unit may
optionally be combined. The resistance heater coil can be
fabricated from platinum, stainless steel, or other high resis-
tance materials, and the electrical connectors can be copper or
other highly electrically conductive leads that extend to the
proximal part of the pusher catheter assembly. The power
supply may be quite small, housing a small battery, for
example, that is sufficient to supply electrical current to the
heater coil to cause the collar to expand due to the application
of heat, and release the therapeutic device, as is illustrated in
FIG. 2. Alternatively, the heater may deliver heat to the tubu-
lar collar by other means, such as thermo-mechanical, elec-
tromagnetic or RF energy, for example. The lumen and collar
of the pusher catheter member advantageously provides an
insulative space and wall thickness to contain the heating of
the collar to avoid thermal damage to surrounding tissues
during heating of the collar to deploy the therapeutic device.
Additionally, most of the pusher catheter member is sur-
rounded by a guiding or delivery catheter, so that the heating
of the collar does not come in contact with tissue.

[0036] In another presently preferred embodiment, the
invention is embodied in an apparatus for deployment of a
therapeutic device such as a micro-coil using a catheter by
connecting the therapeutic device to a distal portion of a
pusher member by a connector fiber that can be broken by
heating a portion of the connector fiber to break the connector
fiber and thereby release the therapeutic device for placement
in the vasculature.

[0037] With reference to FIGS. 3-6, in another presently
preferred embodiment, the invention provides for an appara-
tus 40 including an elongated, flexible pusher member 42 for
release and deployment of a therapeutic device 44 such as a
vasoocclusive device, which may for example be a microcoil,
only a portion of which is shown, within the vasculature of a
patient, through a delivery catheter 46. The pusher member
has a shaft 47 that provides a measure of thermal insulation to
an interior lumen 48, as will be further explained below. The
shaft of the pusher member typically has an outer diameter of
approximately 0.015", and an inside diameter of approxi-
mately 0.007, and can be formed from polyethylene tereph-
thalate (PET) tubing. The pusher member has a distal portion
50 with entry ports 52 in communication with the interior
lumen, and a plug 54 at the distal end of the pusher member,
typically secured within the distal end of the pusher member
by adhesive, such as a cyanoacrylate adhesive, for example.
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[0038] The therapeutic device is typically connected to a
stem 56 such as by solder 58, and the stem is in turn connected
to an annular connector ring 60, typically by an adhesive such
as a cyanoacrylate adhesive, for example. The therapeutic
device is mounted and secured to the distal portion of the
pusher member by an elongated connector thread or fiber 62
extending from a proximal portion of the pusher member to
form a loop 64 through the connector ring, and extending
back through the entry ports of the pusher member to the
proximal portion of the pusher member. In a presently pre-
ferred embodiment, the connector fiber is formed of polyeth-
ylene, and is typically about 0.015 to 0.030 inches in diam-
eter, although the connector fiber can be as thin as about
0.0005 inches in diameter, and can be formed from a variety
of'thermoplastic materials with high tensile strength and suit-
able melt temperatures. The connector fiber may also option-
ally be formed of a suitable high tensile strength material,
such as a biodegradable material, for example, that would
merely degrade or decompose to break upon being heated.

[0039] A portion of the connector fiber to be broken to
deploy the therapeutic device passes through a heater, such as
a resistive heater coil 66 connected by electrical connectors
68 to a control unit 70 which supplies electrical current to the
heater coil to cause the connector fiber to break and release
the therapeutic device. Alternatively, the heater may deliver
heat to the connector fiber by other means, such as thermo-
mechanical, electromagnetic or RF energy, for example. The
lumen of the pusher member advantageously provides an
insulative space and wall thickness to contain the heating of
the connector fiber to avoid thermal damage to surrounding
tissues, and to help contain pieces of the connector fiber that
may be formed during heating of the connector fiber to deploy
the therapeutic device.

[0040] With reference to FIGS. 7 and 8, in another pres-
ently preferred embodiment, the invention provides for an
apparatus 80 including an elongated, flexible pusher catheter
member 82 for release and deployment of a therapeutic
device 84 such as a vasoocclusive device, which may for
example be a microcoil, only a portion of which is shown,
within the vasculature of a patient, through a guiding or
delivery catheter 86. The pusher catheter member has a shaft
87 thatis currently preferably formed from a PET lamination,
and an inner elongated coaxial mandrel 90 typically formed
of'stainless steel, which may extend distally beyond the shaft
of the pusher catheter member.

[0041] The therapeutic device is typically connected to a
stem 96 such as by solder 98, and the stem is in turn connected
to an annular connector ring 100, typically by an adhesive
such as a cyanoacrylate adhesive, for example. The therapeu-
tic device is mounted and secured to the distal portion of the
pusher member by an elongated connector thread or fiber 102
extending distally from the pusher catheter member shaft
over the distal portion of the mandrel to form a loop 104
through the connector ring, and extending back toward the
pusher catheter member shaft. The elongated connector fiber
is retained over the mandrel by one or more annular rings or
collars 105, typically formed of PET. In a presently preferred
embodiment, the connector fiber is formed of polyethylene,
such as a medium density polyethylene, and is typically about
0.015 to 0.030 inches in diameter, although the connector
fiber can be as thin as about 0.0005 inches in diameter, and
can be formed from a variety of thermoplastic materials with
high tensile strength and suitable melt temperatures. The
connector fiber may also optionally be formed of a suitable
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high tensile strength material, such as a biodegradable mate-
rial, for example, that would merely degrade or decompose to
break upon being heated.

[0042] A portion of the connector fiber to be broken to
deploy the therapeutic device passes through a heater, such as
a resistive heater coil 106 connected by electrical connectors
108, typically formed by copper wire with a polyamide cas-
ing, extending to a control unit 110 which supplies electrical
current to the heater coil to cause the connector fiber to break
and release the therapeutic device. The heater coil preferably
fits closely around the connector fiber. Alternatively, the
heater may deliver heat to the connector fiber by other means,
such as thermo-mechanical, electromagnetic or RF energy,
for example. The lumen of the pusher member advanta-
geously provides an insulative space and wall thickness to
contain the heating of the connector fiber to avoid thermal
damage to surrounding tissues, and to help contain pieces of
the connector fiber that may be formed during heating of the
connector fiber to deploy the therapeutic device.

[0043] With reference to FIGS. 9 and 10, in another pres-
ently preferred embodiment, the invention provides for an
apparatus 120 including an elongated, flexible pusher cath-
eter member 122 for release and deployment of a therapeutic
device 124 such as a vasoocclusive device, which may for
example be a microcoil, only a portion of which is shown,
within the vasculature of a patient, through a guiding or
delivery catheter 126. The pusher catheter member has a shaft
127 that is open at its distal end.

[0044] The therapeutic device is typically connected to a
stem 136 such as by solder 138, and the stem is in turn
connected to an annular connector ring 140, typically by an
adhesive such as a cyanoacrylate adhesive, for example. The
therapeutic device is mounted and secured to the distal por-
tion of the pusher member by an elongated connector thread
or fiber 142 extending distally over pusher catheter member
shaft to form a loop 144 through the connector ring, and
extending back proximally over the pusher catheter member
shaft. In a presently preferred embodiment, the connector
fiber is formed of polyethylene, such as a medium density
polyethylene, and is typically about 0.015 to 0.030 inches in
diameter, although the connector fiber can be as thin as about
0.0005 inches in diameter, and can be formed from a variety
of'thermoplastic materials with high tensile strength and suit-
able melt temperatures. The connector fiber may also option-
ally be formed of a suitable high tensile strength material,
such as a biodegradable material, for example, that would
merely degrade or decompose to break upon being heated.
[0045] A portion of the connector fiber to be broken to
deploy the therapeutic device passes through a heater, such as
a resistive heater coil 146 connected by electrical connectors
148 extending to a control unit 150 which supplies electrical
current to the heater coil to cause the connector fiber to break
and release the therapeutic device. The heater coil preferably
fits closely around the connector fiber. Alternatively, the
heater may deliver heat to the connector fiber by other means,
such as thermo-mechanical, electromagnetic or RF energy,
for example. The lumen of the pusher member advanta-
geously provides an insulative space and wall thickness to
contain the heating of the connector fiber to avoid thermal
damage to surrounding tissues, and to help contain pieces of
the connector fiber that may be formed during heating of the
connector fiber to deploy the therapeutic device.

[0046] It will be apparent from the foregoing that while
particular forms of the invention have been illustrated and
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described, various modifications can be made without depart-
ing from the spirit and scope of the invention. Accordingly, it
is not intended that the invention be limited, except as by the
appended claims.

1. An apparatus for release and deployment of a therapeutic

device within the vasculature of a patient, comprising:

an elongated, flexible pusher member having an interior
lumen and a distal portion;

a tubular collar detachably mounting a therapeutic device
to the pusher member for placement of the therapeutic
device within the vasculature, the tubular collar being
configured to release the therapeutic device when
heated; and

an electrical resistance heater coil disposed in the tubular
collar of the pusher member for heating the tubular
collar to cause the tubular collar to release the therapeu-
tic device.

2. The apparatus of claim 1, wherein said tubular collar is

formed from a shape memory material.

3. The apparatus of claim 2, wherein said shape memory

material is a shape memory polymer.

4. The apparatus of claim 2, wherein said shape memory

material is a shape memory alloy.

5. The apparatus of claim 1, wherein said tubular collar is

formed from a thermoplastic material.

6. The apparatus of claim 1, wherein the therapeutic device

comprises a vasoocclusive device.

7. The apparatus of claim 1, wherein the therapeutic device

comprises a microcoil.
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