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ABSTRACT

A delivery system including a distal capture device that has a sleeve with a
passageway defined axially therethrough and one or more elastically deformable sections.
Each of the one or more elastically deformable sections has a free terminating end and an
opposite end mounted to the distal end of the sleeve. The elastically deformable sections
transition between: (1) a fully expanded state in which the elastically deformable section is
distally biased in a direction away from the sleeve; and (i) a retracted state in which the
free terminating end of each of the elastically deformable sections is proximally deflected

backwards over itself in a direction toward the proximal end of the sleeve.
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DISTAL CAPTURE DEVICE FOR A SELF-EXPANDING STENT

FIELD OF THE INVENTION

[0001] The present invention relates to self-expanding intravascular devices for
implantation within the vessel of a body. In particular, the present invention relates to an
improved distal capture device for use with a self-expanding stent in the treatment of blood

vessel disorders.

BACKGROUND OF THE INVENTION

[0002] Expandable stents, i.e., expandable tubular skeletal structures, are
commonly used today for such treatments as reinforcing diseased blood vessels, opening
occluded blood vessels or relieving pressure in aneurysms. Stents that are expandable may
be classified as either “balloon expandable” or “self-expanding.” Balloon-expandable
stents expand upon the inflation of the balloon, whereas self-expanding stents
automatically expand upon removal of a force that otherwise retains the stent in an
elastically compressed state. Different types of self-expanding stents have been developed,
for example, a laser cut stent or a braided stent. A catheter-based delivery system is used
to position the expandable stent at a desired location within a blood vessel. Many systems
are available for delivering the stent to the desired location. Several exemplary delivery
system configurations are disclosed in US Patent Nos. 7,309,351; 7,201,769, 7,037,331,
7,001,422; 6,960,228: 6,960,227; 6,955,685; 6,833,003: 6,818,013; 6,673,106; 6,612,012,
all of which are co-owned by the same assignee of the present invention and each is hereby

incorporated by reference in its entirety.

[0003] Axial traversal of the stent within the blood vessel occurs using a delivery
catheter having a lumen defined axially therethrough for receiving the stent while in a
compressed/unexpanded state having a reduced diameter. The catheter is sufficiently
flexible, yet rigid, so that it may be pushed distally as it transverses through a blood vessel.

While in a compressed state, the stent is introduced into the lumen via the proximal end of
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the delivery catheter. Conventional self-expanding stents may have a pushing surface to
aid in advancing the stent distally through the catheter. Upon emerging out from the distal
end of the delivery catheter, the stent automatically deploys to an expanded state in

physical contact with the interior surface of the blood vessel.

[0004] The distal or leading edge of the expandable stent presses outward against
the inner surface of the delivery catheter as it traverses therethrough. Due to its small size
and delicate construction, it is desirable to minimize delivery forces required for the stent
to transverse axially through the lumen of the catheter. When traversing axially, the distal
or leading edge of a self-expanding stent may undesirably radially flare open thereby
requiring significant supplemental delivery force to push past any obstacle (e.g., features,
edges or imperfections) encountered along the way within the lumen of the delivery
catheter. It would therefore be desirable to develop an improved delivery system for a self-
expanding stent that eliminates or minimizes supplemental delivery forces required to push
the distal leading edge of the stent past any obstacle disposed along the lumen of the
delivery catheter.

SUMMARY OF THE INVENTION

[0005] One aspect of the present invention is directed to a catheter-based delivery
system in which the distal end of the self-expanding stent is constrained radially by plural
elastically deformable sections of a distal capture device while in the retracted state
proximally deflected thereby eliminating or minimizing the need for supplemental delivery
forces required to push the self-expanding stent axially past obstacles disposed within the

lumen of the delivery catheter.

[0006] Another aspect of the present invention relates to a delivery system
including a distal capture device that has a sleeve with a passageway defined axially
therethrough and one or more elastically deformable sections. Each of the one or more
elastically deformable sections has a free terminating end and an opposite end mounted to
the distal end of the sleeve. The elastically deformable sections transition between: (i) a
fully expanded state in which the elastically deformable section is distally biased in a

direction away from the sleeve; and (ii) a retracted state in which the free terminating end
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of each of the elastically deformable sections is proximally deflected backwards over itself

in a direction toward the proximal end of the sleeve.

[0007] Yet another aspect of the present invention is directed to a method for using
a delivery system including a distal capture device that has a sleeve with a passageway
defined axially therethrough and one or more elastically deformable sections. The delivery
system further includes a self-expanding stent having a proximal end and an opposite distal
end, wherein the distal end of the stent overlaps with the proximal end of the sleeve of the
distal capture device. Each of the one or more elastically deformable sections has a free
terminating end and an opposite end mounted to the distal end of the sleeve. The
elastically deformable sections transition between: (i) a fully expanded state in which the
elastically deformable section is distally biased in a direction away from the sleeve; and (i)
a retracted state in which the free terminating end of each of the elastically deformable
sections is proximally deflected backwards over itself in a direction toward the proximal
end of the sleeve. The method includes the step of traversing the delivery system axially
through a blood vessel to a treatment site therein while simultaneously: (i) maintaining the
self-expanding stent in a compressed state; and (i1) maintaining the at least one elastically
deformable section of the distal capture device in the retracted state proximally deflected
over itself in the direction towards the proximal end of the sleeve constraining the distal

end of the self-expanding stent from enlarging radially.

BRIEF DESCRIPTION OF THE DRAWING

[0008] The foregoing and other features of the present invention will be more
readily apparent from the following detailed description and drawings of illustrative
embodiments of the invention wherein like reference numbers refer to similar elements

throughout the several views and in which:

[0009] Figure 1A is an enlarged perspective view of an exemplary embodiment of

the distal capture device in accordance with the present invention;

[0010] Figure 1B is an enlarge view of the distal capture device of Figure 1A from

its leading distal end,
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[0011] Figure 2 is an enlarged partial cross-sectional view of the present inventive
delivery system including the distal capture device in a full-expanded state (distally biased)

without the stent;

[0012] Figure 3 is an enlarged partial cross-sectional view of the delivery system
including the distal capture device in a retracted state (proximally deflected) covering the
distal leading end of a self-expanding stent in a compressed state as the delivery system

traverses axially through the blood vessel; and

[0013] Figure 4 is an enlarged partial cross-sectional view of the present inventive
delivery system including the distal capture device in a fully expanded state (distally
biased) with the distal end of the self-expanding stent in an expanded state deployed at its

desired location within the blood vessel.

DETAILED DESCRIPTION OF THE INVENTION

[0014] The terms “proximal”/”proximally” and “distal”/”distally” refer to a
direction closer to or away from, respectively, an operator (e.g., surgeon, physician, nurse,
technician, etc.) who would insert the medical device into the patient, with the tip-end (i.e,,
distal end or leading end) of the device inserted inside a patient’s body. Thus, for example,
a “proximal direction” would refer to the direction towards the operator, whereas “distal
direction” would refer to the direction away from the operator towards the leading or tip-

end of the medical device.

[0015] The term “stent” refers to a device or structure that provides or is configured
to provide rigidity, expansion force, or support to a body part, for example, a diseased or

otherwise compromised body lumen (e.g., blood vessel or coronary arteries).

[0016] The term “self-expanding stent” refers to a stent having a reduced diameter
configuration when subject to an external constraining force and automatically expanding

to an enlarged diameter when the external constraining force is withdrawn.
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[0017] The present inventive distal capture device is used with a self-expanding
stent. Any type of self-expanding stent may be used, for example, a laser cut stent or a

braided stent.

[0018] Figure 2 is an enlarged partial cross-sectional view of an exemplary delivery
system 12 without the self-expanding stent or delivery catheter. Delivery system 12
includes an elongated core member 26 which is a generally a wire, preferably made of
Nitinol, but may also be made from other metal alloys or a polymer material. The core
member 26 may be shaped and designed with one or more tapers axially so that proximal
section 28 of the core member 26 has a greater diameter than the distal section 30 of the
core member 26. Preferably, the diameter of the proximal section 28 of the core member
26 is approximately 0.016 inches while the diameter of the distal section 30 is
approximately 0.002 inches. The greater diameter of the proximal section 28 imparts
sufficient stiffness to push the core member 26 through the delivery catheter 14, while the
smaller diameter of the distal section 30 provides flexibility for the core member 26 to

traverse relatively narrow diameter blood vessels.

[0019] Delivery system 12 in Figure 2 further includes a proximal cylindrical
member 32 disposed about the distal section 30 of the core member 26. Preferably, the
proximal cylindrical member 32 is a helically wound flexible coil with an outside diameter
of approximately 0.016 inches. The coil may be made of a polymer material, but the
preferred material is metal. An intermediate cylindrical member 34 (about which the stent
is mounted) is also disposed about the core member 26 distally from and spaced apart a
predetermined distance from the proximal cylindrical member 32 thereby defining a first
gap 36. The length of the first gap is preferably in a range from approximately 0.019
inches to approximately 0.19 inches, most preferably a length of approximately 0.040
inches. Intermediate cylindrical member 34 may be a cylindrical sleeve or a coil, having a
preferred outer diameter of approximately 0.012 inches. The intermediate cylindrical
member 34 may include a radiopaque portion to serve as a marker and preferably formed
from a material such as platinum, gold or tantalum. This radiopaque portion is preferably
centered with respect to the self-expanding stent and preferably has a length greater than

approximately 10 percent of the length of the self-expanding stent.
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[0020] A distal cylindrical member 38 is also disposed about the core member 26
distally from and spaced apart from the intermediate cylindrical member 34 defining
therebetween a second gap 40. A preferred length of the second gap 40 may range from
approximately 0.019 inches to approximately 0.19 inches, most preferably a length of
approximately 0.040 inches. Preferably, the distal cylindrical member 38 is a helically
wound flexible coil with an outside diameter of approximately 0.016 inches. The coil may
be made of a polymer material, but once again the preferred material is metal. Distal
cylindrical member 38 may also be shapeable so that the core member 26 may be used as a
guidewire. For example, the distal cylindrical member 38 may be slightly angled to permit

the core member 26 to easily navigate through the vasculature of the body.

[0021] Referring to Figure 3, the delivery system 12 further includes a delivery
catheter 14 (an elongated tube) with a lumen 16 defined axially therethrough. The lumen
16 of the delivery catheter 14 preferably has a diameter in the range of approximately
0.010 inches to approximately 0.25 inches, most preferably having a diameter of
approximately 0.021 inches. Preferably, a proximal section 18 of the delivery catheter 14
is formed of a nylon material having a durometer in a range of approximately 60 D to
approximately 75 D. Proximal section 18 is sufficiently flexible to traverse a blood vessel,
yet sufficiently rigid so that it may be pushed distally through a blood vessel. An opposite
distal or leading section 22 of the delivery catheter 14 is preferably formed of a pellethane
material having a durometer of between approximately 25 D and approximately 55 D, most

preferably having a durometer of approximately 40 D.

[0022] To aid in insertion of the delivery catheter 14 into a blood vessel, delivery
system 12 preferably includes a winged hub 24 coupled to the proximal section 18 of the
delivery catheter 14. Winged hub 24 is preferably made from plastic and configured to be
slideably disposed within the lumen 16 of the delivery catheter 14.

[0023] A self-expanding stent 10 is mounted on the intermediate cylindrical
member 34. Any type of pattern or configuration for the self-expanding stent 10 is
contemplated and within the scope of the present invention. Examples of such stents are
disclosed in U.S. Patent No. 6,673,100, issued on January 6, 2004, entitled "Intravascular
Stent Device" and in U.S. Patent No. 6,818,013, issued on November 16, 2004, entitled
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"Intravascular Stent Device", each of which is herein incorporated by reference in its
entirety. Self-expanding stent 10 is preferably laser cut from a tubular piece of Nitinol and
thereafter treated so as to exhibit superelastic properties at body temperature. The self-
expanding stent 10 may include proximal and distal legs 44 and 46 that are attached to the
respective proximal and distal ends 48 and 50 of the stent 10 and extend along the
longitudinal axis of the stent 10. In addition, the self-expanding stent 10 includes anchor
members 52 which may be attached to the proximal end 48 of the stent 10, the proximal
legs 44 of the stent 10 and/or at any location along the stent between ends 48 and 50.
Anchor members 52 may be projections made from polymer or metallic material which
extend generally parallel to the longitudinal axis the stent 10 and extend downward toward

the longitudinal axis of the stent 10.

[0024] Preferably, the anchor members 52 are helically wound flexible coils made
of a radiopaque material for use during fluoroscopic visualization. As the self-expanding
stent 10 1s positioned and mounted on the intermediate cylindrical member 34, anchor
members 52 attached to the proximal end 48 or proximal legs 44 of the stent 10 align with
and are disposed within the first gap 36. The proximal end of the self-expanding stent 10
is secured in place by anchor members 52 while its opposite distal end by a distal capture
device 54. The self-expanding stent 10 is thus able to be pushed and pulled through the
delivery catheter 14 without damaging or deforming the stent 10. Without being secured
to the stent 10 in any way (e.g., via wires or sutures), the distal capture device 54 in
accordance with the present invention is disposed to constrain radially the distal leading
end 46 of stent 10 from flaring open when traversing axially through the lumen 16 of the
delivery catheter 14. Distal capture device 54 is slidably disposed along core member 26
within the second gap 40 between the distal cylindrical member 38 and the intermediate

cylindrical member 34.

[0025] Referring to Figure 1A, the present inventive distal capture device 54
comprises a sleeve 56 having a proximal end 58, a distal end 60 and a passageway 62
defined axially therethrough. Passageway 62 has a diameter sufficiently large to allow
core member 26 to slidably pass therethrough. An outer diameter of the sleeve 56 is
smaller than the opening 8 defined axially through stent 10. Accordingly, when the self-

expanding stent 10 is loaded into the delivery catheter 14 only a portion of the proximal
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end 58 of sleeve 56 is inserted, starting from the distal leading end 50 of the stent 10, into

its opening 8, as depicted in Figure 3.

[0026] The distal capture device 54 also includes a plurality of elastically
deformable sections 64 that together represent a distal leaf component. In accordance with
the present invention, the distal capture device 54 may be a single integral piece made of a
single material (e.g., Nitinol or spring steel). Alternatively, the sleeve 56 may simply be a
weld type feature instead of a discrete piece of material. It is also contemplated that the
distal capture device 54 be two or more pieces (e.g., a sleeve made of any material suitable
for joining and/or holding the plural elastically deformable sections 64 in a distally biased
position (e.g., platinum, stainless steel or polyimide) and a distal leaf component preferably
made of Nitinol or spring steel). Either configuration may be secured in any way to the
core such as, but not limited to, welding, crimping, soldering or an adhesive bond. In yet
another configuration, the sleeve 56 may secure the distal leaf component to the core by

mounting over a portion of the distal leaf component.

[0027] Each elastically deformable section 64 has a free terminating end 68 and an
opposite proximal end 66 that is affixed, attached, mounted, connected or otherwise
secured to the distal end 60 of sleeve 56. In the exemplary embodiment illustrated in the
figures, the elastically deformable sections 64 are closed loops made of an elastically
deformable material such as Nitinol or any other material (e.g., metal or polymer) that does
not plastically deform/exceed its yield strength when in the proximally biased position.
Other configurations may be utilized instead of a loop, such as a flap. Despite three
elastically deformable sections 64 being shown, the present invention may be modified to

include any number of one or more elastically deformable sections.

[0028] Each elastically deformable section 64 is adaptable between two states.
While in a fully expanded state, free from any external retractive force, the elastically
deformable sections 64 are distally biased in a direction away from sleeve 56 so that its
free terminating ends 68 are at least substantially aligned with, if not extend beyond, the
distal end 60 of the sleeve 56, as illustrated in Figure 2. Upon the free terminating ends 68
being subject to an external retractive force, each elastically deformable section 64 is

bendable onto itself to a retracted state in which its associated free terminating ends 68 are
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proximally deflected (i.e., deflected toward the proximal end 58 of sleeve 56), as shown in
Figure 3. Specifically, the external retractive force (in a proximal direction toward the
proximal end 58 of the sleeve 56) is applied to its free terminating end 68 until at least a
portion of each elastically deformable section 64 is bent backwards onto itself. Preferably,
the external retractive force is applied at least until the free terminating end 68 of each of
the elastically deformable sections 64 are substantially aligned with or extend in a
proximal direction past the distal end 60 of the sleeve 56. When loaded into the delivery
catheter 14, the plural elastically deformable sections 64 while in the retracted state are
prevented from reverting or transitioning back to a fully expanded state by the interior
walls of the lumen 16 with which they are physically in contact (as shown in Figure 3).
Upon withdrawing the delivery catheter 14 in a proximal direction until its distal end 22 is
clear of the free terminating ends 68, the elastically deformable sections 64 automatically
revert or transition from the retracted state (the elastically deformable sections proximally
deflected) to the fully expanded state (the elastically deformable sections distally biased).
As illustrated in Figure 4, while the distal capture device 54 is in a fully expanded state
(with the elastically deformable sections distally biased), the distal leading end of the self-
expanding stent 10 is allowed to expand radially outward until physical contacting the
inner wall of the blood vessel. Once deployed, the self-expanding stent 10 may be
anchored or secured in place at the desired location within the blood vessel. In its fully
expanded state, the maximum outer diameter of all the elastically deformable sections 46
together is smaller than the diameter of the axial opening 8 defined in the self-expanding
stent 10 so that the core member 26 and distal capture device 54, while in a fully expanded
state, may be proximally withdrawn from the lumen 16 of the delivery catheter 14 leaving

the expanded stent in place within the blood vessel.

[0029] During manufacture of the exemplary delivery system 12 illustrated in
Figure 2, distal capture device 54 is disposed about core member 26 within the second gap
40 between the intermediate cylindrical member 34 and the distal cylindrical section 38
with the proximal end 58 of the sleeve 56 proximate the intermediate cylindrical member
34. Stent 10, while in a fully expanded state, is slidable along the core member 26 via the
axial opening 8. In the exemplary delivery system 12 shown in Figure 3, the stent 10 is
slid along the core member 26 until substantially aligned with the intermediate cylindrical

member 34 and the distal leading end of the stent 10 overlaps in an axial direction only a
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portion of the proximal end 58 of the sleeve 56 of the distal capture device 54. An external
force (axially and/or radially) is applied to stent 10 causing it to transition from a fully
expanded state to a compressed state, having a reduced diameter relative to that of the fully
expanded state. The stent 10 is interlocked axially along the core member 26 at its distal
leading end by the distal capture device 54, while its opposite proximal end is constrained

by anchor members 52.

[0030] The free terminating ends 68 of the elastically deformable sections 64 are
bent backwards/retracted in a proximal direction onto themselves (e.g., proximally
deflected) overlapping with the distal end of the stent 10 and radially constrained. One
way to accomplish this is by pushing the elastically deformable sections 64 through a
tapered tube to bias them proximally and simultaneously radially constrain them. Other
methods are contemplated to proximally bias and radially constrain the elastically
deformable sections 64 somewhat, if not completely, from flaring open. Preferably, while
the elastically deformable sections 64 are in this retracted state: (i) the free terminating
ends 68 extend in a proximal direction so as to be at least substantially aligned with, if not
beyond, the distal end 60 of the sleeve 56; and (ii) the retracted elastically deformable
sections 64 all together define a diameter sufficiently small to be received within the lumen
16 of deployment catheter 14. In this retracted state (with the free terminating ends 68
deflected proximally) the distal capture device 54 constrains radially the distal end of the
stent 10 prohibiting or minimizing the degree to which the distal end of the stent is able to
radially flare open when traversing axially through the lumen 16 of the delivery catheter
14. Core member 26 with the stent 10 maintained in a compressed state and the elastically
deformable sections 64 in a retracted state (proximally deflected) is then introduced via the

proximal end 18 of the delivery catheter 14 into the lumen 16.

[0031] Once installed in the deployment catheter 14, the plural elastically
deformable sections 64 are in physically contact with the interior walls of the lumen 16 of
the deployment catheter 14 thereby retaining them in the retracted state (proximally
deflected). The loaded delivery system in accordance with the present invention is then
inserted into and traverses axially through the blood vessel to a position proximate the
treatment site. As is clearly illustrated in Figure 3, when loaded into the delivery catheter

14 the distal leading end of the stent 10 remains constrained, captured or covered by the
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plural elastically deformable sections 64 (in a retracted state) thereby minimizing, if not
preventing all together, the distal end of the stent 10 from radially flaring open.
Accordingly, the distal capture device minimizes, if not eliminates, the need for
supplemental delivery forces to advance the stent axially over any obstacles disposed in the

lumen 16 of the deployment catheter 14.

[0032] Once positioned at the desired location in the blood vessel, while the core
member 26 remains in place, the delivery catheter 14 is partially withdrawn in a proximal
direction until the free terminating ends 68 of the elastically deformable sections 64 are
clear of the deployment catheter 14 (i.e., free terminating end 68 are no longer physically
constrained by the interior walls of the lumen 16 of the deployment catheter 14). As soon
as the free terminating ends 68 are no longer constrained by the interior surface of the
lumen 16 of the delivery catheter 14, elastically deformable sections 64 automatically
revert back to their fully expanded state (distally biased) and, in turn, the distal portion of
the stent 10 automatically expands until physically contacting the interior wall of the blood
vessel 70, as depicted in Figure 4. Delivery catheter 14 is again moved further in a
proximal direction until the proximal portion of the stent expands and allows the anchor
members 52 to become released. Stent 10 is now fully deployed. While the deployed stent
10 remains in place, core member 26 together with the distal capture device 54 in a fully

expanded state (distally biased) may be proximally withdrawn from the blood vessel.

[0033] The present inventive distal capture/release device in accordance with the
present invention is relatively inexpensive to manufacture, suitable for use with
conventional self-expanding stent delivery systems without having to alter its design, and

extremely reliable.

[0034] In accordance with the present invention, the distal end of the self-
expanding stent is constrained radially by the plural elastically deformable sections of the
distal capture device while in the retracted state thereby minimizing, if not eliminating, the
need for supplemental delivery forces required to push the self-expanding stent axially past

obstacles disposed within the lumen of the delivery catheter.

18/02/14,21459 speci, 11



05 Mar 2014

2014201208

12

[0035] Thus, while there have been shown, described, and pointed out fundamental
novel features of the invention as applied to a preferred embodiment thereof, it will be
understood that various omissions, substitutions, and changes in the form and details of the
devices illustrated, and in their operation, may be made by those skilled in the art without
departing from the spirit and scope of the invention. For example, it is expressly intended
that all combinations of those elements and/or steps that perform substantially the same
function, in substantially the same way, to achieve the same results be within the scope of
the invention. Substitutions of elements from one described embodiment to another are
also fully intended and contemplated. It is also to be understood that the drawings are not
necessarily drawn to scale, but that they are merely conceptual in nature. It is the
intention, therefore, to be limited only as indicated by the scope of the claims appended

hereto.

[0036] Every issued patent, pending patent application, publication, journal article,

book or any other reference cited herein is each incorporated by reference in their entirety.

[0037] 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.

[0038] The reference to any prior art in this specification is not and should not be
taken as an acknowledgement or any form of suggestion that the prior art forms part of the

common general knowledge in Australia.
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CLAIMS

1. A delivery system comprising;

a distal capture device comprising:

a sleeve having a proximal end, an opposite distal end and a passageway defined
axially therethrough; and

at least one elastically deformable section, each of the at least one elastically
deformable section has a free terminating end and an opposite end mounted to the distal
end of the sleeve; wherein the at least one elastically deformable section transitions
between: (i) a fully expanded state in which the at least one elastically deformable section
is distally biased in a direction away from the sleeve; and (i1) a retracted state in which the
free terminating end of each of the at least one elastically deformable section is proximally

deflected backwards over itself in a direction toward the proximal end of the sleeve.

2. The delivery system in accordance with claim 1, further comprising a core
member slidably receivable within the passageway of the sleeve of the distal capture

device.

3. The delivery system in accordance with claim 2, further comprising a delivery
catheter having a proximal end, an opposite distal end and a lumen defined axially

therethrough for receiving the distal capture device and the core member.

4. The delivery system in accordance with claim 3, further comprising a self-
expanding stent having a proximal end and an opposite distal end; the distal end of the

stent overlapping with the proximal end of the sleeve of the distal capture device.

5. The delivery system in accordance with claim 4, wherein the distal capture device

is not secured to the stent.

6. The delivery system in accordance with claim 1, wherein the distal capture device

has a plurality of elastically deformable sections.
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7. The delivery system in accordance with claim 6, wherein the distal capture device

has three elastically deformable sections.

8. The delivery system in accordance with claim 1, wherein the sleeve is made from

a non-elastically deformable material.

0. The delivery system in accordance with claim 1, wherein the at least one
elastically deformable section of the distal capture device is in the fully expanded state
distally biased when not subject to any external retractive force in a direction towards the

proximal end of the sleeve.

10. The delivery system in accordance with claim 1, wherein the at least one
elastically deformable section of the distal capture device is in the retracted state
proximally deflected when its free terminating end is subject to an external retractive force

in a direction towards the proximal end of the sleeve.

11. The delivery system in accordance with claim 1, wherein the at least one
elastically deformable section transitions from the fully expanded state to the retracted
state only when the free terminating end is subject to an external retractive force in a

direction towards the proximal end of the sleeve.

12. The delivery system in accordance with claim 4, wherein an outer diameter of the

sleeve 1s smaller than an opening defined axially through the self-expanding stent.

13. The delivery system in accordance with claim 1, wherein the at least one elastic

deformable section is a loop or a flap.

14. A method for using the delivery system in accordance with claim 4, comprising
the step of:

traversing the delivery system axially through a blood vessel to a treatment site
therein while simultaneously: (i) maintaining the self-expanding stent in a compressed
state; and (i1) maintaining the at least one elastically deformable section of the distal

capture device in the retracted state proximally deflected over itself in the direction
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towards the proximal end of the sleeve constraining the distal end of the self-expanding

stent from enlarging radially.

15. The method in accordance with claim 14, further comprising the step of:

while the core member, the distal capture device and the self-expanding stent
remain in place within the blood vessel, partially withdrawing in a proximal direction from
the blood vessel the delivery catheter until its distal end clears the free terminating end of
the at least one elastically deformable section causing automatically: (i) the at least one
elastically deformable section to return to its fully expanded state biased distally in a
direction away from the sleeve; and (ii) the distal end of the self-expanding stent to expand

radially until physically contacting interior walls of the blood vessel.

16. The method in accordance with claim 14, wherein in the fully expanded state the
at least one elastically deformable section doesn’t physically contact the interior walls of

the blood vessel or the self-expanding stent.

17. The method in accordance with claim 14, further comprising the steps of:

fully withdrawing in the proximal direction the delivery catheter from the blood
vessel; and

while maintaining the self-expanding stent in an expanded state in place within
the blood vessel, fully withdrawing in the proximal direction simultaneously the core
member and the distal capture device disposed thereon by sliding them through an axial

opening defined in the self-expanding stent.
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