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Description

TECHNICAL FIELD

[0001] The disclosure is directed to stent delivery sys-
tems for deploying a stent in a body lumen. More partic-
ularly, the disclosure is directed to stent delivery systems
for delivering a ureteral stent to a ureter and deploying
the stent in the ureter of a patient.

BACKGROUND

[0002] Stents have been used to establish and/or
maintain open pathways through body lumens, such as
the trachea, arteries, blood vessels, as well as urinary,
biliary, esophageal or renal tracts, etc. For example, a
ureteral stent may be placed in the ureter to maintain an
open pathway for fluid between the kidney and the blad-
der.
[0003] In some instances, a guidewire may be ad-
vanced through the body lumen, such as the ureter of a
patient, and then a stent delivery device, having a stent
mounted thereon may be advanced over the guidewire
to the desired location within the body lumen. The stent
may then be deployed from the stent delivery device, and
the stent delivery device may be withdrawn from the body
lumen, leaving the stent positioned in the body lumen.
[0004] Accordingly, it may be desirable to provide al-
ternative stent delivery devices which enable the user to
steer, rotate, push, pull or otherwise manipulate a stent,
such as a ureteral stent, during the placement process
to ensure proper positioning. Additionally or alternatively,
it may also be desirable to provide alternative deployment
mechanisms which may include locking mechanisms to
prevent premature deployment of the stent.
[0005] US 2011/0295265 A1 discusses a drainage
stent delivery system including an elongate shaft of a
medical device, a drainage catheter or stent, and an en-
gagement member such as a distensible member or a
compressible member, for selectively coupling the stent
to the elongate shaft. The engagement member is en-
gaged with the inner surface of the stent to secure the
stent on the elongate shaft, and at a separate length the
engagement member is sufficiently disengaged from the
inner surface of the stent to release the stent from the
elongate shaft such that the elongate shaft may be with-
drawn from the stent.
[0006] US 2011/0313404 A1 shows a similar stent de-
livery system.
[0007] US 6,685,734 B1 shows a device for inserting
a stent in a body cavity, particularly useful for inserting a
stent into a human male urethra to treat prostatic hyper-
plasia, whereby such device has an elongated member
for removably receiving a stent and means capable of
protruding from the member to either locate an obstruc-
tion, such as the sphincter muscle, in the body cavity or
to prevent the stent from sliding off the member, or both.
[0008] US 2012/0310320 A1 discusses an apparatus,

systems, and methods provided for deploying an implant-
able device, such as a stent, within a lumen of a body of
a patient. The delivery device may include an inner mem-
ber and an outer sheath surrounding a distal portion of
the inner member and configured to retain the implanta-
ble device sheathed near the distal end of the outer
sheath until deployment. The outer sheath is slidably
movable relative to the inner member such that proximal
movement of the outer sheath relative to the inner mem-
ber deploys the implantable device. A trigger assembly
of the delivery device can include an internal connector
coupled to the outer sheath, a plurality of triggers, and a
floater coupling two of the triggers.
[0009] US 2005/0080476 A1 discusses a medical de-
vice delivery system including a handle assembly, an
elongate member, and an elongate outer tubular mem-
ber. An actuator is fixed to the outer tubular member.

SUMMARY

[0010] The invention is defined by the appended
claims. Aspects or examples not covered by the claims
are provided for illustrative purposes. The disclosure is
directed to several alternative designs, materials and
methods of manufacturing medical device structures and
assemblies, and uses thereof.
[0011] Accordingly, one illustrative embodiment is a
stent delivery device. The stent delivery device includes
a handle assembly, an elongate inner member extending
distally from the handle assembly along a longitudinal
axis, and an elongate outer tubular member extending
distally from the handle assembly along the longitudinal
axis about the elongate inner member. The handle as-
sembly includes a handle attached to one of the inner
member and the outer tubular member, and an actuator
attached to the other of the inner member and the outer
tubular member. Actuation of the actuator relative to the
handle between a first position and a second position
causes axial movement of the outer tubular member rel-
ative to the inner member. The handle assembly also
includes a locking mechanism for restricting actuation of
the actuator from the first position to the second position.
The locking mechanism has a locked position and an
unlocked position. In the locked position the actuator is
prevented from moving from the first position to the sec-
ond position and in the unlocked position the actuator is
permitted to move from the first position to the second
position.
[0012] Another illustrative embodiment is a stent de-
livery assembly. The stent delivery assembly includes a
handle assembly, an elongate outer tubular member ex-
tending distally from the handle assembly along a longi-
tudinal axis, and an elongate inner member extending
distally from the handle assembly through the lumen of
the outer tubular member. A distal portion of the elongate
inner member extends distal of the distal end of the outer
tubular member. The assembly also includes a tubular
stent disposed about the distal portion of the inner mem-
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ber. The handle assembly includes a handle attached to
one of the inner member and the outer tubular member,
and an actuator attached to the other of the inner member
and the outer tubular member. Actuation of the actuator
relative to the handle from a first position to a second
position causes axial movement of the outer tubular
member relative to the inner member to deploy the stent
from the distal portion of the inner member. The handle
assembly also includes a locking mechanism for restrict-
ing actuation of the actuator from the first position to the
second position to prevent premature deployment of the
stent. The locking mechanism has a locked position and
an unlocked position. In the locked position the actuator
is prevented from moving from the first position to the
second position and in the unlocked position the actuator
is permitted to move from the first position to the second
position to deploy the stent.
[0013] Yet another illustrative embodiment is a method
of manipulating a stent delivery device. The method in-
cludes grasping a handle of a handle assembly of the
stent delivery device with a hand. The stent delivery de-
vice includes an elongate inner member extending dis-
tally from the handle assembly along a longitudinal axis,
an elongate outer tubular member extending distally from
the handle assembly along the longitudinal axis about
the elongate inner member, an actuator movable relative
to the handle for providing longitudinal movement of the
outer tubular member relative to the inner tubular mem-
ber, and a stent surrounding a distal end portion of the
inner member. The method further includes moving a
locking mechanism from a locked position to an unlocked
position. In the locked position the locking mechanism
prevents longitudinal movement of the outer tubular
member relative to the inner tubular member and in the
unlocked position longitudinal movement of the outer tu-
bular member relative to the inner tubular member is per-
mitted. The method further includes subsequent to mov-
ing the locking mechanism to the unlocked position, ac-
tuating the actuator from a first position to a second po-
sition to deploy the stent from the stent delivery device.
In the locked position the actuator is prevented from mov-
ing from the first position to the second position and in
the unlocked position the actuator is permitted to move
from the first position to the second position.
[0014] The above summary of some example embod-
iments is not intended to describe each disclosed em-
bodiment or every implementation of the aspects of the
disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The aspects of the disclosure may be more
completely understood in consideration of the following
detailed description of various embodiments in connec-
tion with the accompanying drawings, in which:

FIG. 1 is a perspective view of an exemplary stent
delivery system in accordance with this disclosure;

FIG. 1A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 1;
FIG. 2 is a perspective view of components of the
stent delivery system of FIG. 1;
FIG. 3 is a perspective view of the stent delivery sys-
tem of FIG. 1 manipulated during stent deployment;
FIG. 4 is a perspective view of the stent delivery sys-
tem of FIG. 1 further manipulated during stent de-
ployment;
FIG. 4A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 4;
FIG. 5 is a perspective view of another exemplary
stent delivery system in accordance with this disclo-
sure;
FIG. 5A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 5;
FIG. 6 is a perspective view of the stent delivery sys-
tem of FIG. 5 manipulated during stent deployment;
FIG. 6A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 6;
FIG. 7 is a perspective view of the stent delivery sys-
tem of FIG. 5 manipulated during stent deployment;
FIG. 7A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 7;
FIG. 8 is a perspective view of another exemplary
stent delivery system in accordance with this disclo-
sure;
FIG. 8A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 8;
FIG. 9 is a perspective view of the stent delivery sys-
tem of FIG. 8 manipulated during stent deployment;
FIG. 9A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 9;
FIG. 10 is a perspective view of the stent delivery
system of FIG. 8 manipulated during stent deploy-
ment;
FIG. 10A is a longitudinal cross-sectional view of the
stent delivery system of FIG. 10;
FIGS. 11A-11B are longitudinal cross-sectional
views of another stent delivery system illustrating
stent deployment in accordance with this disclosure;
FIGS. 12A-12C are plan views of another stent de-
livery system illustrating stent deployment in accord-
ance with this disclosure;
FIGS. 13A-13C are plan views of an exemplary stent
securement structure for a stent delivery system; and
FIG. 14 is a plan view of features of an exemplary
stent delivery system in accordance with this disclo-
sure.

[0016] While the aspects of the disclosure are amena-
ble to various modifications and alternative forms, spe-
cifics thereof have been shown by way of example in the
drawings and will be described in detail. It should be un-
derstood, however, that the intention is not to limit as-
pects of the disclosure to the particular embodiments but
only to limit the invention to the wording of the claims.
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DETAILED DESCRIPTION

[0017] For the following defined terms, these defini-
tions shall be applied, unless a different definition is given
in the claims or elsewhere in this specification.
[0018] All numeric values are herein assumed to be
modified by the term "about", whether or not explicitly
indicated. The term "about" generally refers to a range
of numbers that one of skill in the art would consider
equivalent to the recited value (i.e., having the same func-
tion or result). In many instances, the term "about" may
be indicative as including numbers that are rounded to
the nearest significant figure.
[0019] The recitation of numerical ranges by endpoints
includes all numbers within that range (e.g., 1 to 5 in-
cludes 1, 1.5, 2, 2.75, 3, 3.80, 4, and 5).
[0020] Although some suitable dimensions, ranges
and/or values pertaining to various components, features
and/or specifications are disclosed, one of skill in the art,
incited by the present disclosure, would understand de-
sired dimensions, ranges and/or values may deviate from
those expressly disclosed.
[0021] As used in this specification and the appended
claims, the singular forms "a", "an", and "the" include plu-
ral referents unless the content clearly dictates other-
wise. As used in this specification and the appended
claims, the term "or" is generally employed in its sense
including "and/or" unless the content clearly dictates oth-
erwise.
[0022] The following detailed description should be
read with reference to the drawings in which similar ele-
ments in different drawings are numbered the same. The
detailed description and the drawings, which are not nec-
essarily to scale, depict illustrative embodiments and are
not intended to limit the scope of the disclosure. The il-
lustrative embodiments depicted are intended only as
exemplary. Selected features of any illustrative embod-
iment may be incorporated into an additional embodi-
ment unless clearly stated to the contrary.
[0023] One illustrative stent delivery device includes a
handle assembly, an elongate inner member extending
distally from the handle assembly along a longitudinal
axis, and an elongate outer tubular member extending
distally from the handle assembly along the longitudinal
axis about the elongate inner member. The outer tubular
member has a proximal end and a distal end, and the
inner member has a proximal end and a distal end.
[0024] The handle assembly may include a handle at-
tached to one of the inner member and the outer tubular
member, and an actuator attached to the other of the
inner member and the outer tubular member. Actuation
of the actuator relative to the handle between a first po-
sition and a second position causes axial movement of
the outer tubular member relative to the inner member.
Movement of the outer tubular member relative to the
inner member may be achieved by rotational movement,
linear movement, or a combination of rotational and linear
movement of the actuator relative to the handle, for ex-

ample. Some specific examples of actuators which may
be used with the stent delivery device are further de-
scribed herein.
[0025] In some instances, the handle assembly may
also include a locking mechanism for restricting actuation
of the actuator from the first position to the second posi-
tion. Different locking mechanisms may be used with dif-
ferent actuators and actuation mechanisms. The locking
mechanism may have a locked position and an unlocked
position, wherein in the locked position the actuator is
prevented from moving from the first position to the sec-
ond position and in the unlocked position the actuator is
permitted to move from the first position to the second
position.
[0026] An exemplary stent delivery system 2 is illus-
trated in FIGS. 1 through 4A. The stent delivery system
2 may include a stent delivery device 10 configured to
deliver a stent 20 (shown in phantom), such as a ureteral
stent, to a body lumen. The stent delivery system 2 is
shown in a first position in FIGS. 1 and 1A. The stent
delivery device 10 may include an outer tubular member
12, an inner elongate member 14 extending through the
lumen 17 of the outer tubular member 12, and a handle
assembly 30.
[0027] The outer tubular member 12, which may have
a proximal end 11 coupled to and/or positioned in the
handle assembly 30, may extend distally from the handle
assembly 30 along a longitudinal axis to a distal end 16
of the outer tubular member 12. Furthermore, the elon-
gate inner member 14, which may have a proximal end
13 coupled to and/or positioned in the handle assembly
30, may extend distally from the handle assembly 30
along the longitudinal axis to a distal end 18 of the elon-
gate inner member 14. In some instances, the elongate
inner member 14 may be a tubular member having a
lumen 15 extending therethrough from the proximal end
13 to the distal end 18 of the elongate inner member 14.
The lumen 15 may be sized to accommodate a guidewire
therethrough such that the stent delivery device 10 and
associated stent 20 may be advanced through a body
lumen over a guidewire.
[0028] The stent 20 may be disposed proximate the
distal end of the stent delivery device 10 for delivery to
a body lumen. The stent 20 may be a tubular stent having
a proximal end 26, a distal end 28, and a lumen 22 ex-
tending therethrough from the proximal end 26 to the
distal end 28. In some instances, the stent 20 may be
positionable on and surround a distal end region of the
elongate inner member 14 in the first position. The distal
end region of the elongate inner member 14 may extend
distal of the distal end 16 of the outer tubular member 12
in the first position, with the stent 20 positioned distal of
the outer tubular member 12. For example, the proximal
end 26 of the stent 20 may abut the distal end 16 of the
outer tubular member 12 when the stent 20 is secured
to the stent delivery device 10 in the first position. In some
instances the outer diameter of the distal end region of
the elongate inner member 14 may be sized slightly larger
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than the inner diameter of the stent 20 such that the distal
end region of the elongate inner member 14 frictionally
engages the inner surface 24 of the stent 20 to secure
the stent 20 onto the distal end region of the elongate
inner member 14. As discussed later herein, actuation
of the outer tubular member 12 distally relative to the
inner member 14 may overcome the frictional force to
deploy the stent 20 from the inner member 14. In other
embodiments, the stent 20 may be secured to the stent
delivery device 10 in other ways. For example, in some
instances, the stent 20 may surround a distal end region
of the inner member 14 while positioned within the lumen
of the outer tubular member 12. In such an embodiment,
the stent 20 may be expelled from the distal end of the
outer tubular member 12 via relative longitudinal move-
ment of the inner and outer members to deploy the stent
20.
[0029] The handle assembly 30 may include a handle
32 to be grasped by a user and an actuator 34 movable
by a user relative to the handle 32. The handle 32 may
be attached, such as fixedly secured, to one of the inner
member 14 and the outer tubular member 12, and the
actuator 34 may be attached, such as fixedly secured,
to the other of the inner member 14 and the outer tubular
member 12. Accordingly, actuation of the actuator 34 rel-
ative to the handle 32 may correspondingly move the
inner member 14 relative to the outer tubular member
12. For example, rotation of the actuator 34 about the
longitudinal axis relative to the handle 23 may rotate the
inner member 14 relative to the outer tubular member 12
and/or longitudinal movement of the actuator 34 along
the longitudinal axis relative to the handle 32 may move
the inner member 14 longitudinally relative to the outer
tubular member 12. As discussed further herein, actua-
tion of the actuator 34 relative to the handle 32 between
the first position (FIG. 1) to a second position (FIG. 4)
may cause axial movement of the outer tubular member
12 relative to the inner member 14 to deploy the stent 20
(e.g., move the inner member 14 proximally and/or move
the outer member 12 distally). In the illustrated embodi-
ment, the actuator 34 is fixedly secured to the outer tu-
bular member 12 and the handle 32 is fixedly secured to
the inner member 14. However, in other embodiments,
the actuator 34 may be fixedly secured to the inner mem-
ber 14 and the handle 32 may be fixedly secured to the
outer tubular member 12, if desired.
[0030] The handle assembly 30 may also include a
locking mechanism 50 for restricting actuation of the ac-
tuator 34 from the first position to the second position.
For example, the locking mechanism 50 may have a
locked position in which the actuator 34 is prevented from
moving from the first position to the second position and
an unlocked position in which the actuator 34 is permitted
to move from the first position to the second position.
[0031] Features of the locking mechanism 50 are fur-
ther illustrated in FIG. 2. As shown in FIG. 2, the actuator
34 may include a knob 35 and an extension 38 extending
proximally from the knob 35. The knob 35 may be posi-

tioned distal of the handle 32 with the extension 38 ex-
tending proximally from the knob 35 into the bore 48 of
the handle 32 when assembled with the handle 32. The
extension 38 may include one or more features config-
ured to mate with one or more features of the handle 32.
For example, the extension 38 may include one or more
protrusions 40, or a plurality of protrusions 40, extending
radially outward from the extension 38. In the illustrated
embodiment, the actuator 34 includes a pair of protru-
sions 40 extending radially outward from the extension
38 in opposite directions. The handle 32 may include one
or more channels 42, or a plurality of channels 42 con-
figured to receive the protrusion(s) 40 therein. In the il-
lustrated embodiment, the handle 32 includes a pair of
channels 42 (only one of which is shown in FIG. 2) posi-
tioned on opposite sides of the bore 48 through the han-
dle 32. The channel(s) 42 include a circumferential por-
tion 44 extending circumferentially around the bore 48 of
the handle 32 and a longitudinal portion 46 extending
parallel to the longitudinal axis of the bore 48. The cir-
cumferential portion 44 may extend less than 360° in
some instances. In the illustrated embodiment, the lon-
gitudinal portion 46 may extend distally from the circum-
ferential portion 44 toward the distal end of the handle 32.
[0032] The locking mechanism 50 is configured such
that when the protrusion(s) 40 is/are disposed in the cir-
cumferential portion(s) 44 of the channel(s) 42 and not
aligned with the longitudinal portion(s) 46 (i.e., in the
locked position) the actuator 34 is prevented from moving
from the first position to the second position. When the
protrusion(s) 40 is/are rotated in the channel(s) 42 into
longitudinal alignment with the longitudinal portion(s) 46
(i.e., in the unlocked position) the actuator 34 is permitted
to move from the first position to the second position as
the protrusion(s) move longitudinally in the longitudinal
portion(s) 46 of the channel(s) 42. Thus, longitudinal
movement of the outer tubular member 12 relative to the
inner member 14 is precluded in the locked position and
permitted in the unlocked position.
[0033] Turning to FIG. 3, after the stent 20 has been
positioned in a desired location in a body lumen, the user
may actuate the locking mechanism 50 from the locked
position to the unlocked position. For example, the user
may rotate the knob 35 of the actuator 34 relative to the
handle 32 about the longitudinal axis of the device, as
shown by arrow A. In some instances, the user may grasp
the handle 32 with the palm of one hand while also ro-
tating the knob 35 of the actuator 34 with the fingers of
the same hand, permitting one-handed actuation of the
actuator 34.
[0034] With the actuator 34 in the unlocked position,
the knob 35 of the actuator 34 may be moved distally
relative to the handle 32 along the longitudinal axis of the
device as shown by arrow B, and thus move the outer
tubular member 12 distally relative to the inner member
14 to the second position, shown in FIG. 4.
[0035] As shown in FIG. 4A, the protrusions 40 may
be aligned with and move distally through the longitudinal
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portions 46 of the channels 42 to the second position. In
some instances, the user may grasp the handle 32 with
the palm of one hand while also moving the knob 35 of
the actuator 34 distally with the fingers of the same hand,
permitting one-handed actuation of the actuator 34 to the
second position. Moving the stent delivery device 10 to
the second position may position the distal end 16 of the
outer tubular member 12 even with or distal of the distal
end 18 of the inner member 14 to deploy the stent 20.
Accordingly, moving the locking mechanism 50 from the
locked position to the unlocked position and subsequent-
ly actuating the actuator 34 from the first position to the
second position to deploy the stent 20 may be performed
with a single hand of an operator.
[0036] Another exemplary stent delivery system 100
is illustrated in FIGS. 5 through 7A. The stent delivery
system 100 may include a stent delivery device 110 con-
figured to deliver a stent 120 (shown in phantom), such
as a ureteral stent, to a body lumen. The stent delivery
system 100 is shown in a first position in FIGS. 5 and 5A.
The stent delivery device 110 may include an outer tu-
bular member 112, an inner elongate member 114 ex-
tending through the lumen 117 of the outer tubular mem-
ber 112, and a handle assembly 130.
[0037] The outer tubular member 112, which may have
a proximal end 111 coupled to and/or positioned in the
handle assembly 130, may extend distally from the han-
dle assembly 130 along a longitudinal axis to a distal end
116 of the outer tubular member 112. Furthermore, the
elongate inner member 114, which may have a proximal
end 113 coupled to and/or positioned in the handle as-
sembly 130, may extend distally from the handle assem-
bly 130 along the longitudinal axis to a distal end 118 of
the elongate inner member 114. In some instances, the
elongate inner member 114 may be a tubular member
having a lumen 115 extending therethrough from the
proximal end 113 to the distal end 118 of the elongate
inner member 114. The lumen 115 may be sized to ac-
commodate a guidewire therethrough such that the stent
delivery device 110 and associated stent 120 may be
advanced through a body lumen over a guidewire.
[0038] The stent 120 may be disposed proximate the
distal end of the stent delivery device 110 for delivery to
a body lumen. The stent 120 may be a tubular stent hav-
ing a proximal end 126, a distal end 128, and a lumen
122 extending therethrough from the proximal end 126
to the distal end 128. In some instances, the stent 120
may be positionable on and surround a distal end region
of the elongate inner member 114 in the first position.
The distal end region of the elongate inner member 114
may extend distal of the distal end 116 of the outer tubular
member 112 in the first position, with the stent 120 posi-
tioned distal of the outer tubular member 112. For exam-
ple, the proximal end 126 of the stent 120 may abut the
distal end 116 of the outer tubular member 112 when the
stent 120 is secured to the stent delivery device 110 in
the first position. In some instances the outer diameter
of the distal end region of the elongate inner member 114

may be sized slightly larger than the inner diameter of
the stent 120 such that the distal end region of the elon-
gate inner member 114 frictionally engages the inner sur-
face 124 of the stent 120 to secure the stent 120 onto
the distal end region of the elongate inner member 114.
As discussed later herein, actuation of the outer tubular
member 112 distally relative to the inner member 114
may overcome the frictional force to deploy the stent 120
from the inner member 114. In other embodiments, the
stent 120 may be secured to the stent delivery device
110 in other ways. For example, in some instances, the
stent 120 may surround a distal end region of the inner
member 114 while positioned within the lumen of the out-
er tubular member 112. In such an embodiment, the stent
120 may be expelled from the distal end of the outer
tubular member 112 via relative longitudinal movement
of the inner and outer members to deploy the stent 120.
[0039] The handle assembly 130 may include a handle
132 to be grasped by a user and an actuator 134 movable
by a user relative to the handle 132. The handle 132 may
be attached, such as fixedly secured, to one of the inner
member 114 and the outer tubular member 112, and the
actuator 134 may be attached, such as fixedly secured,
to the other of the inner member 114 and the outer tubular
member 112. The actuator 134 may be slidably posi-
tioned in the channel 154 of the handle 134 such that
longitudinal movement of the actuator 134 in the channel
154 moves the inner member 114 longitudinally with re-
spect to the outer tubular member 112. Accordingly, ac-
tuation of the actuator 134 relative to the handle 132 may
correspondingly move the inner member 114 relative to
the outer tubular member 112. For example, longitudinal
movement of the actuator 134 along the longitudinal axis
relative to the handle 132 may move the inner member
114 longitudinally relative to the outer tubular member
112. As discussed further herein, actuation of the actu-
ator 134 relative to the handle 132 between the first po-
sition (FIG. 5) to a second position (FIG. 7) may cause
axial movement of the outer tubular member 112 relative
to the inner member 114 to deploy the stent 120 (e.g.,
move the inner member 114 proximally and/or move the
outer member 112 distally). In the illustrated embodi-
ment, the actuator 134 is fixedly secured to the inner
member 114 and the handle 132 is fixedly secured to the
outer tubular member 112. However, in other embodi-
ments, the actuator 134 may be fixedly secured to the
outer tubular member 112 and the handle 132 may be
fixedly secured to the inner member 114, if desired.
[0040] The handle assembly 130 may also include a
locking mechanism 150 for restricting actuation of the
actuator 134 in the channel 154 from the first position to
the second position. For example, the locking mecha-
nism 150 may have a locked position in which the actu-
ator 134 is prevented from moving from the first position
to the second position and an unlocked position in which
the actuator 134 is permitted to move from the first posi-
tion to the second position.
[0041] The locking mechanism 150 may include a lock-
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ing member 152 configured to selectively lock the actu-
ator 134 with respect to the handle 132. For example, in
a locked position (shown in FIGS. 5 and 5A), the locking
member 152 may be engaged in a recess 156 of the
actuator 134, or otherwise engaged with the actuator
134, thereby preventing the actuator 134 from moving
longitudinally in the channel 154 of the handle 132. The
locking member 152 may be selectively actuated by a
user to an unlocked position (shown in FIGS. 6 and 6A)
to permit the actuator 134 to move longitudinally in the
channel 154. In the illustrated embodiment, the locking
member 152 may be rotated about the longitudinal axis
of the device from the locked position to the unlocked
position, as shown by arrow A in FIG. 6. However, in
other embodiments, the locking member 152 may be
moved transverse to the longitudinal axis of the device,
moved longitudinally parallel to the longitudinal axis of
the device, or otherwise moved relative to the actuator
134 to the unlocked position. Accordingly, the locking
member 152 may be movable independent of the actu-
ator 134 such that the user must move the locking mem-
ber 152 from the locked position to the unlocked position
prior to moving the actuator 134 from the first position to
the second position.
[0042] The locking member 152 may be a generally
annular member circumferentially surrounding the han-
dle 132, for instance. For example, the locking member
152 may be positioned in an annular groove or recess
circumferentially around the handle 132. Alternatively,
the handle 132 may include an annular protrusion or a
plurality of discontinuous protrusions extending radially
outward into a circumferential annular groove or recess
in the locking member 152.
[0043] In some instances, the locking member 152
may be a discontinuous annular ring including an opening
158 extending from a radially outer surface to a radially
inner surface of the locking member 152. In the locked
position, shown in FIG. 5, the opening 158 may not be
aligned with the channel 154 (e.g., out of alignment with
channel 154), whereas in the unlocked position, shown
in FIG. 6, the opening 158 may be aligned with the chan-
nel 154, permitting the actuator 134 to move through the
opening 158 along the channel 154. Furthermore, the
actuator 134 may include a recess 156 or other engage-
ment structure in which a portion of the locking member
152 engages in the locked position. As shown in FIGS.
6 and 6A, as the locking member 152 is moved to the
unlocked position, the locking member 152 may move
out of the recess 156 or other engagement structure of
the actuator 134.
[0044] The locking mechanism 150 may be configured
such that when the locking member 152 is engaged in
the recess 156 and/or the opening 158 is not aligned with
the channel 154 (i.e., the locked position), the actuator
134 may be prevented from moving from the first position
to the second position. When the locking member 152 is
rotated such that the locking member 152 is disengaged
from the recess 156 and/or the opening 158 is rotated

into longitudinal alignment with the channel 154 (i.e., in
the unlocked position) the actuator 134 may be permitted
to move from the first position to the second position as
the actuator 134 moves longitudinally in the channel 154.
Thus, longitudinal movement of the outer tubular member
112 relative to the inner member 114 is precluded in the
locked position and permitted in the unlocked position.
[0045] Thus, after the stent 120 has been positioned
in a desired location in a body lumen, the user may ac-
tuate the locking mechanism 150 from the locked position
to the unlocked position. For example, the user may ro-
tate the locking member 152 relative to the handle 132
and actuator 134 about the longitudinal axis of the device
until the opening 158 is aligned with the channel 156. In
some instances, the user may grasp the handle 132 with
the palm of one hand while also rotating the locking mem-
ber 152 with the fingers of the same hand, permitting
one-handed actuation of the locking member 152.
[0046] With the locking mechanism 150 in the unlocked
position, the actuator 134 may be moved proximally rel-
ative to the handle 132 through the channel 154 along
the longitudinal axis of the device, illustrated by arrow B,
and thus move the inner member 114 proximally relative
to the outer tubular member 112 to the second position,
shown in FIGS. 7 and 7A. In some instances, the user
may grasp the handle 132 with the palm of one hand
while also moving the actuator 134 proximally with the
fingers of the same hand, permitting one-handed actua-
tion of the actuator 134 to the second position. Moving
the stent delivery device 110 to the second position may
position the distal end 116 of the outer tubular member
112 even with or distal of the distal end 118 of the inner
member 114 to deploy the stent 120. Accordingly, moving
the locking mechanism 150 from the locked position to
the unlocked position and subsequently actuating the ac-
tuator 134 from the first position to the second position
to deploy the stent 120 may be performed with a single
hand of an operator.
[0047] Another exemplary stent delivery system 200
is illustrated in FIGS. 8 through 10A. In many respects,
the stent delivery system 200 may be similar to the stent
delivery system 100. The stent delivery system 200 may
include a stent delivery device 210 configured to deliver
a stent 220 (shown in phantom), such as a ureteral stent,
to a body lumen. The stent delivery system 200 is shown
in a first position in FIGS. 8 and 8A. The stent delivery
device 210 may include an outer tubular member 212,
an inner elongate member 214 extending through the
lumen 217 of the outer tubular member 212, and a handle
assembly 230.
[0048] The outer tubular member 212, which may have
a proximal end 211 coupled to and/or positioned in the
handle assembly 230, may extend distally from the han-
dle assembly 230 along a longitudinal axis to a distal end
216 of the outer tubular member 212. Furthermore, the
elongate inner member 214, which may have a proximal
end 213 coupled to and/or positioned in the handle as-
sembly 230, may extend distally from the handle assem-
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bly 230 along the longitudinal axis to a distal end 218 of
the elongate inner member 214. In some instances, the
elongate inner member 214 may be a tubular member
having a lumen 215 extending therethrough from the
proximal end 213 to the distal end 218 of the elongate
inner member 214. The lumen 215 may be sized to ac-
commodate a guidewire therethrough such that the stent
delivery device 210 and associated stent 220 may be
advanced through a body lumen over a guidewire.
[0049] The stent 220 may be disposed proximate the
distal end of the stent delivery device 210 for delivery to
a body lumen. The stent 220 may be a tubular stent hav-
ing a proximal end 226, a distal end 228, and a lumen
222 extending therethrough from the proximal end 226
to the distal end 228. In some instances, the stent 220
may be positionable on and surround a distal end region
of the elongate inner member 214 in the first position.
The distal end region of the elongate inner member 214
may extend distal of the distal end 216 of the outer tubular
member 212 in the first position, with the stent 220 posi-
tioned distal of the outer tubular member 212. For exam-
ple, the proximal end 226 of the stent 220 may abut the
distal end 216 of the outer tubular member 212 when the
stent 220 is secured to the stent delivery device 210 in
the first position. In some instances the outer diameter
of the distal end region of the elongate inner member 214
may be sized slightly larger than the inner diameter of
the stent 220 such that the distal end region of the elon-
gate inner member 214 frictionally engages the inner sur-
face 224 of the stent 220 to secure the stent 220 onto
the distal end region of the elongate inner member 214.
As discussed later herein, actuation of the outer tubular
member 212 distally relative to the inner member 214
may overcome the frictional force to deploy the stent 220
from the inner member 214. In other embodiments, the
stent 220 may be secured to the stent delivery device
210 in other ways. For example, in some instances, the
stent 220 may surround a distal end region of the inner
member 214 while positioned within the lumen of the out-
er tubular member 212. In such an embodiment, the stent
220 may be expelled from the distal end of the outer
tubular member 212 via relative longitudinal movement
of the inner and outer members to deploy the stent 220.
[0050] The handle assembly 230 may include a handle
232 to be grasped by a user and an actuator 234 movable
by a user relative to the handle 232. The handle 232 may
be attached, such as fixedly secured, to one of the inner
member 214 and the outer tubular member 212, and the
actuator 234 may be attached, such as fixedly secured,
to the other of the inner member 214 and the outer tubular
member 212. The actuator 234 may be slidably posi-
tioned in the channel 254 of the handle 234 such that
longitudinal movement of the actuator 234 in the channel
254 moves the inner member 214 longitudinally with re-
spect to the outer tubular member 212. Accordingly, ac-
tuation of the actuator 234 relative to the handle 232 may
correspondingly move the inner member 214 relative to
the outer tubular member 212. For example, longitudinal

movement of the actuator 234 along the longitudinal axis
relative to the handle 232 may move the outer tubular
member 212 longitudinally relative to the inner member
214. As discussed further herein, actuation of the actu-
ator 234 relative to the handle 232 between the first po-
sition (FIG. 8) to a second position (FIG. 10) may cause
axial movement of the outer tubular member 212 relative
to the inner member 214 to deploy the stent 220 (e.g.,
move the inner member 214 proximally and/or move the
outer member 212 distally). In the illustrated embodi-
ment, the actuator 234 is fixedly secured to the outer
tubular member 212 and the handle 232 is fixedly se-
cured to the inner member 214. However, in other em-
bodiments, the actuator 234 may be fixedly secured to
the inner member 214 and the handle 232 may be fixedly
secured to the outer tubular member 212, if desired.
[0051] The handle assembly 230 may also include a
locking mechanism 250 for restricting actuation of the
actuator 234 in the channel 254 from the first position to
the second position. For example, the locking mecha-
nism 250 may have a locked position in which the actu-
ator 234 is prevented from moving from the first position
to the second position and an unlocked position in which
the actuator 234 is permitted to move from the first posi-
tion to the second position.
[0052] The locking mechanism 250 may include a lock-
ing member 252 configured to selectively lock the actu-
ator 234 with respect to the handle 232. For example, in
a locked position (shown in FIGS. 8 and 8A), the locking
member 252 may be engaged in a recess 256 of the
actuator 234, or otherwise engaged with the actuator
234, thereby preventing the actuator 234 from moving
longitudinally in the channel 254 of the handle 232. The
locking member 252 may be selectively actuated by a
user to an unlocked position (shown in FIGS. 9 and 9A)
to permit the actuator 234 to move longitudinally in the
channel 254. In the illustrated embodiment, the locking
member 252 may be rotated about the longitudinal axis
of the device from the locked position to the unlocked
position, as shown by arrow A in FIG. 9. However, in
other embodiments, the locking member 252 may be
moved transverse to the longitudinal axis of the device,
moved longitudinally parallel to the longitudinal axis of
the device, or otherwise moved relative to the actuator
234 to the unlocked position. Accordingly, the locking
member 252 may be movable independent of the actu-
ator 234 such that the user must move the locking mem-
ber 252 from the locked position to the unlocked position
prior to moving the actuator 234 from the first position to
the second position.
[0053] The locking member 252 may be a generally
annular member circumferentially surrounding the han-
dle 232, for instance. For example, the locking member
252 may be positioned in an annular groove or recess
circumferentially around the handle 232. Alternatively,
the handle 232 may include an annular protrusion or a
plurality of discontinuous protrusions extending radially
outward into a circumferential annular groove or recess
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in the locking member 252.
[0054] In some instances, the locking member 252
may be a discontinuous annular ring including an opening
258 extending from a radially outer surface to a radially
inner surface of the locking member 252. In the locked
position, shown in FIG. 8, the opening 258 may not be
aligned with the channel 254 (e.g., out of alignment with
the channel 254), whereas in the unlocked position,
shown in FIG. 9, the opening 258 may be aligned with
the channel 254, permitting the actuator 234 to move
through the opening 258 along the channel 254. Further-
more, the actuator 234 may include a recess 256 or other
engagement structure in which a portion of the locking
member 252 engages in the locked position. As shown
in FIGS. 9 and 9A, as the locking member 252 is moved
to the unlocked position, the locking member 252 may
move out of the recess 256 or other engagement struc-
ture of the actuator 234.
[0055] The locking mechanism 250 may be configured
such that when the locking member 252 is engaged in
the recess 256 and/or the opening 258 is not aligned with
the channel 254 (i.e., the locked position), the actuator
234 may be prevented from moving from the first position
to the second position. When the locking member 252 is
rotated such that the locking member 252 is disengaged
from the recess 256 and/or the opening 258 is rotated
into longitudinal alignment with the channel 254 (i.e., in
the unlocked position) the actuator 234 may be permitted
to move from the first position to the second position as
the actuator 234 moves longitudinally in the channel 254.
Thus, longitudinal movement of the outer tubular member
212 relative to the inner member 214 is precluded in the
locked position and permitted in the unlocked position.
[0056] Thus, after the stent 220 has been positioned
in a desired location in a body lumen, the user may ac-
tuate the locking mechanism 250 from the locked position
to the unlocked position. For example, the user may ro-
tate the locking member 252 relative to the handle 232
and actuator 234 about the longitudinal axis of the device
until the opening 258 is aligned with the channel 256. In
some instances, the user may grasp the handle 232 with
the palm of one hand while also rotating the locking mem-
ber 252 with the fingers of the same hand, permitting
one-handed actuation of the locking member 252.
[0057] With the locking mechanism 250 in the unlocked
position, the actuator 234 may be moved distally relative
to the handle 232 through the channel 254 along the lon-
gitudinal axis of the device, illustrated by arrow B, and
thus move the outer tubular member 212 distally relative
to the inner member 214 to the second position, shown
in FIGS. 10 and 10A. In some instances, the user may
grasp the handle 232 with the palm of one hand while
also moving the actuator 234 distally with the fingers of
the same hand, permitting one-handed actuation of the
actuator 234 to the second position. Moving the stent
delivery device 210 to the second position may position
the distal end 216 of the outer tubular member 212 even
with or distal of the distal end 218 of the inner member

214 to deploy the stent 220. Accordingly, moving the lock-
ing mechanism 250 from the locked position to the un-
locked position and subsequently actuating the actuator
234 from the first position to the second position to deploy
the stent 220 may be performed with a single hand of an
operator.
[0058] Another exemplary stent delivery system 300
is illustrated in FIGS. 11A and 11B. The stent delivery
system 300 may include a stent delivery device 310 con-
figured to deliver a stent 320, such as a ureteral stent, to
a body lumen. The stent delivery system 300 is shown
in a first position in FIG. 11A and in a second position in
FIG. 11B. The stent delivery device 310 may include an
outer tubular member 312, an inner elongate member
314 extending through the lumen of the outer tubular
member 312, and a handle assembly 330.
[0059] The outer tubular member 312, which may have
a proximal end coupled to and/or positioned in the handle
assembly 330, may extend distally from the handle as-
sembly 330 along a longitudinal axis to a distal end 316
of the outer tubular member 312. Furthermore, the elon-
gate inner member 314, which may have a proximal end
coupled to and/or positioned in the handle assembly 330,
may extend distally from the handle assembly 330 along
the longitudinal axis to a distal end 318 of the elongate
inner member 314. In some instances, the elongate inner
member 314 may be a tubular member having a lumen
extending therethrough from the proximal end to the dis-
tal end of the elongate inner member 314. The lumen
may be sized to accommodate a guidewire therethrough
such that the stent delivery device 310 and associated
stent 320 may be advanced through a body lumen over
a guidewire.
[0060] The stent 320 may be disposed proximate the
distal end of the stent delivery device 310 for delivery to
a body lumen. The stent 320 may be a tubular stent hav-
ing a proximal end 326, a distal end 328, and a lumen
322 extending therethrough from the proximal end 326
to the distal end 328. In some instances, the stent 320
may be positionable on and surround a distal end region
of the elongate inner member 314 in the first position.
The distal end region of the elongate inner member 314
may extend distal of the distal end 316 of the outer tubular
member 312 in the first position, with the stent 320 posi-
tioned distal of the outer tubular member 312. For exam-
ple, the proximal end 326 of the stent 320 may abut the
distal end 316 of the outer tubular member 312 when the
stent 320 is secured to the stent delivery device 310 in
the first position. In some instances the distal end region
of the elongate inner member 314 may frictionally engage
the stent 320 to secure the stent 320 thereon. As dis-
cussed later herein, actuation of the inner member 314
proximally relative to the outer tubular member 312 may
overcome the frictional force to deploy the stent 320 from
the inner member 314. In other embodiments, the stent
320 may be secured to the stent delivery device 310 in
other ways, such as those discussed above.
[0061] The handle assembly 330 may include a handle
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332 to be grasped by a user and an actuator 334 movable
by a user relative to the handle 332. The handle 332 may
be attached, such as fixedly secured, to one of the inner
member 314 and the outer tubular member 312, and the
actuator 334 may be attached, such as fixedly secured,
to the other of the inner member 314 and the outer tubular
member 312. The actuator 334 may be rotatably actuat-
able relative to the handle 334 such that rotational move-
ment of the actuator 334 moves the inner member 314
longitudinally with respect to the outer tubular member
312. Accordingly, actuation of the actuator 334 relative
to the handle 332 may correspondingly move the inner
member 314 relative to the outer tubular member 312.
As discussed further herein, rotational actuation of the
actuator 334 relative to the handle 332 between the first
position (FIG. 11A) to a second position (FIG. 11B) may
cause axial movement of the outer tubular member 312
relative to the inner member 314 to deploy the stent 320
(e.g., move the inner member 314 proximally and/or
move the outer member 312 distally). In the illustrated
embodiment, the actuator 334 is fixedly secured to the
inner member 314 and the handle 332 is fixedly secured
to the outer tubular member 312. However, in other em-
bodiments, the actuator 334 may be fixedly secured to
the outer tubular member 312 and the handle 332 may
be fixedly secured to the inner member 314, if desired.
[0062] The actuator 334 may be pivotably coupled to
the handle 332 at a pivot point 374 such that the actuator
334 is rotatable about the pivot point 374. Furthermore,
the actuator 334 may be coupled to the inner member
314 via a linkage at point 370. For example, the point
370, which may be a fixed point relative to the inner mem-
ber 314, may travel along the slot 372 of the actuator 334
as the actuator 334 pivots about the pivot point 374 from
the first position to the second position. Thus, rotation of
the actuator 334 relative to the handle 332 may cause
corresponding longitudinal movement of the inner mem-
ber 314 relative to the handle 332.
[0063] After the stent 320 has been positioned in a de-
sired location in a body lumen, the user may actuate (e.g.,
rotate) the actuator 334 relative to the handle 332 about
the pivot point 374, and thus move the inner member 314
proximally relative to the outer tubular member 312 to
the second position, shown in FIG. 11B. In some instanc-
es, the user may grasp the handle 332 with the palm of
one hand while also rotating the actuator 334 with the
fingers of the same hand, permitting one-handed actua-
tion of the actuator 334 to the second position. Moving
the stent delivery device 310 to the second position may
position the distal end 316 of the outer tubular member
312 even with or distal of the distal end 318 of the inner
member 314 to deploy the stent 320. Accordingly, actu-
ating the actuator 334 from the first position to the second
position to deploy the stent 320 may be performed with
a single hand of an operator.
[0064] Another exemplary stent delivery system 400
is illustrated in FIGS. 12A through 12C. The stent delivery
system 400 may include a stent delivery device 410 con-

figured to deliver a stent 420, such as a ureteral stent, to
a body lumen. The stent delivery system 400 is shown
in a first position in FIG. 12A and in a second position in
FIG. 12C. The stent delivery device 410 may include an
outer tubular member 412, an inner elongate member
414 extending through the lumen of the outer tubular
member 412, and a handle assembly 430.
[0065] The outer tubular member 412, which may have
a proximal end coupled to and/or positioned in the handle
assembly 430, may extend distally from the handle as-
sembly 430 along a longitudinal axis to a distal end of
the outer tubular member 412. Furthermore, the elongate
inner member 414, which may have a proximal end cou-
pled to and/or positioned in the handle assembly 430,
may extend distally from the handle assembly 430 along
the longitudinal axis to a distal end of the elongate inner
member 414. In some instances, the elongate inner
member 414 may be a tubular member having a lumen
extending therethrough from the proximal end to the dis-
tal end of the elongate inner member 414. The lumen
may be sized to accommodate a guidewire 480 there-
through such that the stent delivery device 410 and as-
sociated stent 420 may be advanced through a body lu-
men over the guidewire 480.
[0066] The stent 420 may be disposed proximate the
distal end of the stent delivery device 410 for delivery to
a body lumen. The stent 420 may be a tubular stent,
similar to the stents described above. In some instances,
the stent 420 may be positionable on and surround a
distal end region of the elongate inner member 414 in
the first position. The distal end region of the elongate
inner member 414 may extend distal of the distal end of
the outer tubular member 412 in the first position, with
the stent 420 positioned distal of the outer tubular mem-
ber 412. For example, the proximal end of the stent 420
may abut the distal end of the outer tubular member 412
when the stent 420 is secured to the stent delivery device
410 in the first position. In some instances the distal end
region of the elongate inner member 414 may frictionally
engage the stent 420 to secure the stent 420 thereon.
As discussed later herein, actuation of the inner member
414 proximally relative to the outer tubular member 412
may overcome the frictional force to deploy the stent 420
from the inner member 414. In other embodiments, the
stent 420 may be secured to the stent delivery device
410 in other ways, such as those discussed above.
[0067] The handle assembly 430 may include a handle
432 to be grasped by a user and an actuator 434 movable
by a user relative to the handle 432. The handle 432 may
be attached, such as fixedly secured, to one of the inner
member 414 and the outer tubular member 412, and the
actuator 434 may be attached, such as fixedly secured,
to the other of the inner member 414 and the outer tubular
member 412. The actuator 434 may be actuatable rela-
tive to the handle 434. Accordingly, actuation of the ac-
tuator 434 relative to the handle 432 may correspondingly
move the inner member 414 relative to the outer tubular
member 412. As discussed further herein, actuation of
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the actuator 434 relative to the handle 432 between the
first position (FIG. 12A) to a second position (FIG. 12C)
may cause axial movement of the outer tubular member
412 relative to the inner member 414 to deploy the stent
420 (e.g., move the inner member 414 proximally and/or
move the outer member 412 distally). In the illustrated
embodiment, the actuator 434 is fixedly secured to the
inner member 414 and the handle 432 is fixedly secured
to the outer tubular member 412. However, in other em-
bodiments, the actuator 434 may be fixedly secured to
the outer tubular member 412 and the handle 432 may
be fixedly secured to the inner member 414, if desired.
[0068] The handle assembly 430 may also include a
locking mechanism 450 for restricting actuation of the
actuator 434 from the first position to the second position.
For example, the locking mechanism 450 may have a
locked position in which the actuator 434 is prevented
from moving from the first position to the second position
and an unlocked position in which the actuator 434 is
permitted to move from the first position to the second
position.
[0069] The locking mechanism 450 may include mat-
ing threaded portions of the actuator 434 and the handle
432. For example, the handle 432 may include a threaded
region 452, such as a male threaded region, configured
to threadably engage with a complementary threaded
region 454, such as a female threaded region, of the ac-
tuator 434. It is noted that in other embodiments, the fe-
male threaded region may be provided with the handle
432 and the male threaded region may be provided with
the actuator 434. Rotation of the actuator 434 relative to
the handle 432 in a first rotational direction may cause
the mating threaded regions 452, 454 to threadably en-
gage, while rotation of the actuator 434 relative to the
handle 432 in a second rotational direction may cause
the mating threaded regions 452, 454 to threadably dis-
engage.
[0070] The locking mechanism 450 may be configured
such that when the mating threaded regions 452, 454
are threadably engaged (i.e., in the locked position) the
actuator 434 may be prevented from moving longitudi-
nally from the first position to the second position. When
the mating threaded regions 452, 454 are threadably dis-
engaged (i.e., in the unlocked position) the actuator 434
may be permitted to move from the first position to the
second position to deploy the stent 420. Thus, longitudi-
nal movement of the outer tubular member 412 relative
to the inner member 414 is precluded in the locked po-
sition and permitted in the unlocked position.
[0071] Turning to FIG. 12B, after the stent 420 has
been positioned in a desired location in a body lumen,
the user may actuate the locking mechanism 450 from
the locked position to the unlocked position. For example,
the user may rotate the actuator 434 relative to the handle
432 about the longitudinal axis of the device, as shown
by arrow A to disengage the mating threaded regions
452, 454.
[0072] With the actuator 434 in the unlocked position,

the actuator 434 may be moved proximally relative to the
handle 432 along the longitudinal axis of the device as
shown by arrow B, and thus move the inner member 414
proximally relative to the outer tubular member 412 to
the second position, shown in FIG. 12C, to deploy the
stent 420.
[0073] FIGS. 13A through 13C illustrate an exemplary
stent securement structure for a stent delivery system
that may be incorporated into one of the stent delivery
systems described above or another stent delivery sys-
tem, if desired. The distal portion of an outer tubular mem-
ber 512 and an associated inner member 514 of a stent
delivery device, with an associated stent 520 is depicted.
[0074] The inner member 514 may include a plurality
of stent securement portions, configured to frictionally
engage an interior of the stent 520. For example, the
inner member 514 may include a first stent securement
portion 582 having a first diameter D1 and a second stent
securement portion 584 having a second diameter D2.
The second diameter D2 of the second stent securement
portion 584 may be greater than the first diameter D1 of
the first stent securement portion 582. In some instances,
the inner member 514 may include one or more additional
stent securement portions, such as a third stent secure-
ment portion 586, having a third diameter different than
(e.g., greater than) the first and second stent securement
portions 582, 584. The first stent securement portion 582
may be positioned distal of the second stent securement
portion 584, forming a stepwise transition in the outer
diameter of the inner member 514.
[0075] The stent 520, which may be a tubular member
having a lumen extending therethrough, may have an
inner diameter DIN sized appropriately such that the inner
surface 522 of the stent 520 frictionally engages one of
the stent securement portions of the inner member 514.
Since the inner member 514 may include a plurality of
discrete stent securement portions of different diameters,
the inner member 514 may be configured to accommo-
date a plurality of sizes of stents 520 having different
inner diameters DIN.
[0076] For example, as shown in FIG. 13B, a first stent
520’ having a first inner diameter may frictionally engage
the first stent securement portion 582 for securement
thereon. The first inner diameter of the stent 520’ may
be selected to be less than the outer diameter of the first
stent securement portion 582 to provide a desired fric-
tional engagement. The outer tubular member 512 may
then be positioned proximal of the stent 520’ such that
the distal end of the outer tubular member 512 abuts the
proximal end of the stent 520’. Similar to that described
above, distal movement of the outer tubular member 512
relative to the inner member 514 may overcome the fric-
tional engagement to deploy the stent 520’ from the inner
member 514 (e.g., move the inner member 514 proxi-
mally and/or move the outer member 512 distally).
[0077] Furthermore, as shown in FIG. 13C, a second
stent 520" having a second inner diameter, greater than
the first inner diameter of the first stent 520’, may pass
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over the first stent securement portion 582 and frictionally
engage the second stent securement portion 584 for se-
curement thereon. The second inner diameter of the stent
520" may be selected to be less than the outer diameter
of the second stent securement portion 582 to provide a
desired frictional engagement. In some instances, the
second inner diameter of the stent 520" may be greater
than the outer diameter of the first stent securement por-
tion 582. The outer tubular member 512 may then be
positioned proximal of the stent 520" such that the distal
end of the outer tubular member 512 abuts the proximal
end of the stent 520". Similar to that described above,
distal movement of the outer tubular member 512 relative
to the inner member 514 may overcome the frictional
engagement to deploy the stent 520" from the inner mem-
ber 514.
[0078] In some instances, the stent 520’ may have an
inner diameter of about 1.14 millimeters and the first stent
securement portion 582 may have an outer diameter of
about 1.0 millimeters, while the stent 520" may have an
inner diameter of about 1.22 millimeters and the second
stent securement portion 584 may have an outer diam-
eter of about 1.1 millimeters, for example. In other in-
stances, the stent 520’ may have an inner diameter of
about 1.45 millimeters and the first stent securement por-
tion 582 may have an outer diameter of about 1.3 millim-
eters, while the stent 520" may have an inner diameter
of about 1.8 millimeters and the second stent securement
portion 584 may have an outer diameter of about 1.65
millimeters, for example. In some instances, the inner
diameter of the stent 520’ may be in the range of about
0.8 millimeters to about 2.5 millimeters, in the range of
about 1.0 millimeters to about 2.0 millimeters, or in the
range of about 1.0 millimeters to about 1.5 millimeters,
and the inner diameter of the stent 520" may be in the
range of about 1.0 millimeters to about 3.0 millimeters,
in the range of about 1.2 millimeters to about 2.0 millim-
eters, or in the range of about 1.2 millimeters to about
1.8 millimeters, for example, with the diameter of the stent
520" being greater than the inner diameter of the stent
520’. Accordingly, the outer diameter of the first stent
securement portion 582 may be greater than the inner
diameter of the stent 520’ but less than the inner diameter
of the stent 520", and the outer diameter of the second
stent securement portion 584 may be greater than the
inner diameter of the stent 520", as well as greater than
the inner diameter of the stent 520’. It is recognized that
the dimensions of the stent 520 and the stent securement
portions 582, 584 may deviate from these examples, if
desired.
[0079] FIG. 14 illustrates features of an exemplary
stent delivery system that may be incorporated into one
of the stent delivery systems described above or another
stent delivery system, if desired. The distal portion of an
outer tubular member 612 and an associated inner mem-
ber 614 of a stent delivery device, with an associated
stent 620 is depicted.
[0080] In the embodiment of FIG. 14, the outer tubular

member 612 may include a distal cap 690 positioned at
a distal end thereof configured to abut the proximal end
of the stent 620. The cap 690 may be formed of a different
material than the remainder of the outer tubular member
612. For example, the cap 690 may be formed of a stiffer
material, having a larger durometer than the remainder
of the outer tubular member 612. In some instances, the
cap 690 may be formed of a metallic material, while the
remainder of the outer tubular member 612 may be
formed of a polymeric material. In other instances, the
cap 690 may be formed of a polymeric material having
a larger durometer than the polymeric material forming
the remainder of the outer tubular member 612. In some
instances, the cap 690 may be radiopaque (e.g., formed
of a radiopaque metallic material or be a polymer material
doped with a radiopaque filler, etc.) such that the cap 690
is visible using fluoroscopic techniques. The increased
stiffness of the cap 690 may facilitate engagement with
the proximal end of the stent 620 as the outer tubular
member 612 is longitudinally moved relative to the inner
member 614 from the first position to the second position
during deployment of the stent 620 from the stent delivery
device.
[0081] In accordance with the embodiments described
above, the distal end of the outer tubular member may
be positioned proximal of the distal end of the inner mem-
ber in the first position, and the distal end of the outer
tubular member may be positioned distal of the distal end
of the inner member in the second position to deploy a
stent from the inner member. In moving from the first
position to the section position, the outer tubular member
may be moved distally relative to the inner member 14
about 5 to about 20 millimeters, about 5 millimeters to
about 10 millimeters, about 10 millimeters to about 20
millimeters, about 5 millimeters, about 10 millimeters,
about 15 millimeters, or about 20 millimeters, for exam-
ple, to deploy the stent from the stent delivery device, for
example. It is noted, however, that the stent delivery sys-
tem may be configured to allow for a different amount of
relative longitudinal movement to deploy the stent, if de-
sired.
[0082] Those skilled in the art will recognize that as-
pects of the present disclosure may be manifested in a
variety of forms other than the specific embodiments de-
scribed and contemplated herein. Accordingly, departure
in form and detail may be made without departing from
the scope of the present disclosure as described in the
appended claims.

Claims

1. A stent delivery device, comprising:

a handle assembly (30),
an elongate inner member (14) extending dis-
tally from the handle assembly along a longitu-
dinal axis, the inner member having a proximal
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end (13) and a distal end (18);
an elongate outer tubular member (12) extend-
ing distally from the handle assembly along the
longitudinal axis about the elongate inner mem-
ber, the outer tubular member having a proximal
end (11) and a distal end (16);
the handle assembly including:

a handle (32) fixedly secured to the inner
member;
an actuator (34) fixedly secured to the outer
tubular member, wherein actuation of the
actuator relative to the handle between a
first position and a second position causes
axial movement of the outer tubular mem-
ber relative to the inner member; and
a locking mechanism (40, 152, 252) for re-
stricting actuation of the actuator from the
first position to the second position, the lock-
ing mechanism having a locked position
and an unlocked position;
wherein in the locked position the actuator
is prevented from moving from the first po-
sition to the second position and in the un-
locked position the actuator is permitted to
move from the first position to the second
position,

wherein the locking mechanism includes a pro-
trusion (40) on one of the handle and the actu-
ator, the protrusion positioned in a channel (42)
formed in the other of the handle and the actu-
ator,
wherein the channel (42) includes a circumfer-
ential portion (44) and a longitudinal portion (46),
wherein the protrusion (40) travels circumferen-
tially in the circumferential portion (44) of the
channel into longitudinal alignment with the lon-
gitudinal portion (46) when the locking mecha-
nism is moved from the locked position to the
unlocked position, and the protrusion travels
longitudinally in the longitudinal portion (46) of
the channel when the actuator is moved to the
second position.

2. The stent delivery device of claim 1, wherein the ac-
tuator includes a knob (35) positioned distal of a dis-
tal end of the handle, wherein the knob (35) moves
distally relative to the distal end of the handle when
the actuator is moved from the first position to the
second position.

3. The stent delivery device of claim 1, wherein the ac-
tuator includes an extension extending proximally
from the knob into the handle, wherein the protrusion
(40) extends radially outward from the extension.

4. The stent delivery device of claim 1, wherein the lock-

ing mechanism (152, 252) is movable independent
of the actuator.

5. The stent delivery device of claim 4, wherein in the
locked position the locking mechanism obstructs a
channel in the handle through which the actuator
travels, and in the unlocked position the channel is
unobstructed by the locking mechanism.

6. The stent delivery device of claim 1, wherein the lock-
ing mechanism includes a threaded region of the ac-
tuator threadably engaged with a mating threaded
region of the handle.

7. The stent delivery device of claim 6, wherein the ac-
tuator is rotated relative to the handle about the lon-
gitudinal axis from the locked position to the un-
locked position to disengage the threaded region of
the actuator from the threaded region of the handle,
wherein in the unlocked position the actuator is lon-
gitudinally movable relative to the handle to the sec-
ond position.

8. The stent delivery device of any one of the preceding
claims, further comprising a stent (20) surrounding
a distal end region of the inner member in the first
position.

9. The stent delivery device of any one of the preceding
claims, wherein the distal end of the outer tubular
member is positioned proximal of the distal end of
the inner member in the first position, and the distal
end of the outer tubular member is positioned distal
of the distal end of the inner member in the second
position to deploy a stent from the inner member.

Patentansprüche

1. Stenteinführungsvorrichtung, umfassend:

eine Griffanordnung (30),
ein längliches inneres Element (14), sich erstre-
ckend distal von der Griffanordnung entlang ei-
ner Längsachse, wobei das innere Element ein
proximales Ende (13) und ein distales Ende (18)
aufweist;
ein längliches äußeres röhrenförmiges Element
(12), sich erstreckend distal von der Griffanord-
nung entlang der Längsachse um das längliche
innere Element, wobei das äußere röhrenförmi-
ge Element ein proximales Ende (11) und ein
distales Ende (16) aufweist;
wobei die Griffanordnung umfasst:

einen Griff (32), fest gesichert an dem inne-
ren Element;
einen Aktuator (34), fest gesichert an dem
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äußeren röhrenförmigen Element, wobei ei-
ne Betätigung des Aktuators relativ zum
Griff zwischen einer ersten Position und ei-
ner zweiten Position eine axiale Bewegung
des äußeren röhrenförmigen Elements re-
lativ zu dem inneren Element veranlasst;
und
einen Sperrmechanismus (40, 152, 252)
zum Einschränken von Betätigung des Ak-
tuators von der ersten Position in die zweite
Position, wobei der Sperrmechanismus ei-
ne gesperrte Position und eine entsperrte
Position aufweist;
wobei der Aktuator in der gesperrten Posi-
tion daran gehindert ist, sich von der ersten
Position in die zweite Position zu bewegen,
und in der entsperrten Position es dem Ak-
tuator gestattet ist, sich von der ersten Po-
sition in die zweite Position zu bewegen,

wobei der Sperrmechanismus einen Vorsprung
(40) an einem aus dem Griff und dem Aktuator
aufweist, wobei der Vorsprung in einem Kanal
(42), ausgebildet in dem anderen aus dem Griff
und dem Aktuator, positioniert ist,
wobei der Kanal (42) einen Umfangsabschnitt
(44) und einen Längsabschnitt (46) umfasst, wo-
bei der Vorsprung (40) umlaufend in dem Um-
fangsabschnitt (44) des Kanals in Längsausrich-
tung mit dem Längsabschnitt (46) läuft, wenn
der Sperrmechanismus von der gesperrten Po-
sition in die entsperrte Position bewegt wird, und
der Vorsprung längs im Längsabschnitt (46) des
Kanals läuft, wenn der Aktuator in die zweite Po-
sition bewegt wird.

2. Stenteinführungsvorrichtung nach Anspruch 1, wo-
bei der Aktuator einen Knopf (35) umfasst, positio-
niert distal von einem distalen Ende des Griffs, wobei
sich der Knopf (35) relativ zum distalen Ende des
Griffs distal bewegt, wenn der Aktuator von der ers-
ten Position in die zweite Position bewegt wird.

3. Stenteinführungsvorrichtung nach Anspruch 1, wo-
bei der Aktuator eine Verlängerung umfasst, die sich
proximal vom Knopf in den Griff erstreckt, wobei sich
der Vorsprung (40) von der Verlängerung radial nach
außen erstreckt.

4. Stenteinführungsvorrichtung nach Anspruch 1, wo-
bei der Sperrmechanismus (152, 252) unabhängig
vom Aktuator bewegbar ist.

5. Stenteinführungsvorrichtung nach Anspruch 4, wo-
bei der Sperrmechanismus in der gesperrten Posi-
tion einen Kanal im Griff, durch den der Aktuator
läuft, blockiert, und in der entsperrten Position der
Kanal nicht durch den Sperrmechanismus blockiert

ist.

6. Stenteinführungsvorrichtung nach Anspruch 1, wo-
bei der Sperrmechanismus eine Gewinderegion des
Aktuators im Gewindeeingriff mit einer passenden
Gewinderegion des Griffs umfasst.

7. Stenteinführungsvorrichtung nach Anspruch 6, wo-
bei der Aktuator relativ zum Griff um die Längsachse
von der gesperrten Position in die entsperrte Position
gedreht wird, um die Gewinderegion des Aktuators
aus der Gewinderegion des Griffs zu lösen, wobei
der Aktuator in der entsperrten Position relativ zum
Griff längs in die zweite Position bewegbar ist.

8. Stenteinführungsvorrichtung nach einem der voran-
gehenden Ansprüche, ferner umfassend einen Stent
(20), der eine distale Endregion des inneren Ele-
ments in der ersten Position umgibt.

9. Stenteinführungsvorrichtung nach einem der voran-
gehenden Ansprüche, wobei das distale Ende des
äußeren röhrenförmigen Elements proximal des dis-
talen Endes des inneren Elements in der ersten Po-
sition positioniert ist, und das distale Ende des äu-
ßeren röhrenförmigen Elements distal des distalen
Endes des inneren Elements in der zweiten Position
positioniert ist, um einen Stent aus dem inneren Ele-
ment zum Einsatz zu bringen.

Revendications

1. Dispositif de pose de stent, comprenant :

un assemblage de manche (30) ;
un élément interne allongé (14) qui s’étend de
façon distale depuis l’assemblage de manche
suivant un axe longitudinal, l’élément interne al-
longé comportant une extrémité proximale (13)
et une extrémité distale (18) ; et
un élément tubulaire externe allongé (12) qui
s’étend de façon distale depuis l’assemblage de
manche suivant l’axe longitudinal autour de
l’élément interne allongé, l’élément tubulaire ex-
terne allongé comportant une extrémité proxi-
male (11) et une extrémité distale (16) ;
l’assemblage de manche incluant :

un manche (32) qui est fixé de manière fixe
à l’élément interne ;
un actionneur (34) qui est fixé de manière
fixe à l’élément tubulaire externe, dans le-
quel l’actionnement de l’actionneur par rap-
port au manche entre une première position
et une seconde position génère un dépla-
cement axial de l’élément tubulaire externe
par rapport à l’élément interne ; et
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un mécanisme de blocage (40, 152, 252)
pour restreindre l’actionnement de l’action-
neur depuis la première position jusqu’à la
seconde position, le mécanisme de blocage
présentant une position bloquée et une po-
sition débloquée ;
dans lequel, dans la position bloquée, l’ac-
tionneur est empêché de se déplacer de-
puis la première position jusqu’à la seconde
position et dans la position débloquée, l’ac-
tionneur est autorisé à se déplacer depuis
la première position jusqu’à la seconde
position ;

dans lequel le mécanisme de blocage inclut une
protubérance (40) sur un élément constitutif pris
parmi le manche et l’actionneur, la protubérance
étant positionnée à l’intérieur d’un canal (42) qui
est formé dans l’autre élément constitutif pris
parmi le manche et l’actionneur ; et
dans lequel le canal (42) inclut une partie cir-
conférentielle (44) et une partie longitudinale
(46), dans lequel la protubérance (40) décrit une
trajectoire circonférentielle à l’intérieur de la par-
tie circonférentielle (44) du canal selon un ali-
gnement longitudinal avec la partie longitudinale
(46) lorsque le mécanisme de blocage est dé-
placé depuis la position bloquée vers la position
débloquée, et la protubérance décrit une trajec-
toire longitudinale à l’intérieur de la partie longi-
tudinale (46) du canal lorsque l’actionneur est
déplacé vers la seconde position.

2. Dispositif de pose de stent selon la revendication 1,
dans lequel l’actionneur inclut un bouton (35) qui est
positionné de façon distale par rapport à une extré-
mité distale du manche, dans lequel le bouton (35)
est déplacé de façon distale par rapport à l’extrémité
distale du manche lorsque l’actionneur est déplacé
depuis la première position jusqu’à la seconde po-
sition.

3. Dispositif de pose de stent selon la revendication 1,
dans lequel l’actionneur inclut une extension qui
s’étend de façon proximale depuis le bouton à l’in-
térieur du manche, dans lequel la protubérance (40)
s’étend de façon radiale vers l’extérieur depuis l’ex-
tension.

4. Dispositif de pose de stent selon la revendication 1,
dans lequel le mécanisme de blocage (152, 252)
peut être déplacé indépendamment de l’actionneur.

5. Dispositif de pose de stent selon la revendication 4,
dans lequel, dans la position bloquée, le mécanisme
de blocage obstrue un canal à l’intérieur du manche
au travers duquel l’actionneur se déplace, et dans
la position débloquée, le canal est non obstrué par

le mécanisme de blocage.

6. Dispositif de pose de stent selon la revendication 1,
dans lequel le mécanisme de blocage inclut une ré-
gion avec filets de l’actionneur qui peut être engagée
par effet de vissage au moyen des filets avec une
région avec filets d’adaptation mutuelle du manche.

7. Dispositif de pose de stent selon la revendication 6,
dans lequel l’actionneur est entraîné en rotation par
rapport au manche autour de l’axe longitudinal de-
puis la position bloquée jusqu’à la position déblo-
quée afin de désengager la région avec filets de l’ac-
tionneur vis-à-vis de la région avec filets du manche,
dans lequel, dans la position débloquée, l’actionneur
peut être déplacé longitudinalement par rapport au
manche jusqu’à la seconde position.

8. Dispositif de pose de stent selon l’une quelconque
des revendications précédentes, comprenant en
outre une endoprothèse ou un stent (20) qui entoure
une région d’extrémité distale de l’élément interne
dans la première position.

9. Dispositif de pose de stent selon l’une quelconque
des revendications précédentes, dans lequel l’extré-
mité distale de l’élément tubulaire externe est posi-
tionnée de façon proximale par rapport à l’extrémité
distale de l’élément interne dans la première posi-
tion, et l’extrémité distale de l’élément tubulaire ex-
terne est positionnée de façon distale par rapport à
l’extrémité distale de l’élément interne dans la se-
conde position afin de déployer une endoprothèse
ou un stent depuis l’élément interne.
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