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Medical Devices Having a Releasable Tubular Member and Methods of Using the

Same

Field

[0001] The disclosure relates generally to the field of medical devices. Particular embodiments
are related to medical devices that have a releasable tubular member and methods of using a

medical device that has a releasable tubular member.

Background

[0002] A variety of medical devices have been developed to treat bodily passages, such as the
salivary glands. For example, some medical devices have been developed that can be introduced
into a bodily passage to provide access to the bodily passage during the performance of a
procedure. These devices, however, can be difficult to manipulate and position within the bodily
passage and are often introduced and removed a number of times during treatment so that other
procedures can be performed. The repeated introduction and removal of devices from the bodily
passage during treatment increases patient discomfort and the likelihood of trauma. Therefore, a
need exists for improved medical devices that can be introduced into a bodily passage and that

can be used to provide access during treatment.

Brief Summary of Selected Example Embodiments

[0003] A first example embodiment of a medical device comprises an elongate member, an
intermediate member, and a tubular member. The elongate member has a proximal portion and
a shaft that extends distally from the proximal portion. The proximal portion has a first proximal
end, a first distal end, and a first outside diameter. The shaft has a second proximal end attached

to the first distal end of the proximal portion, a second distal end, and a second outside diameter
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that is less than the first outside diameter. The intermediate member is releasably attached to the
elongate member and is disposed on the shaft. The intermediate member has a third proximal
end, a third distal end, a first surface, a second surface, an intermediate member body, and a
third outside diameter that is greater than the first outside diameter of the proximal portion of
the elongate member. The intermediate member body defines a first intermediate member
opening, a second intermediate member opening, an intermediate member lumen, an edge, and
a slot. The first intermediate member opening is defined on the first surface of the intermediate
member. The second intermediate member opening is defined between the first surface and the
second surface and is in communication with the slot. The intermediate member lumen extends
from the first intermediate member opening to the second intermediate member opening. The
intermediate member lumen has a first inside diameter that is less than the first outside diameter
of the proximal portion of the elongate member. The edge extends from the first surface to the
second surface of the intermediate member. The slot 1s cooperatively defined by the edge and the
second surface and extends from the second surface into the intermediate member body. The
tubular member is partially disposed within the slot defined by the intermediate member such
that the tubular member is releasably attached to the intermediate member. The tubular
member 1s disposed on the shaft of the elongate member and has a fourth proximal end, a fourth
distal end, and a tubular member body. The tubular member body defines a first tubular
member opening on the fourth proximal end, a second tubular member opening on the fourth
distal end, and a tubular member lumen that extends from the first tubular member opening to

the second tubular member opening.

[0004] A second example embodiment of a medical device comprises an elongate member, an
intermediate member, and a tubular member. The elongate member has a proximal portion and
a shaft that extends distally from the proximal portion. The proximal portion has a first proximal
end, a first distal end, and a first outside diameter. The shaft has a second proximal end attached
to the first distal end of the proximal portion, a second distal end, and a second outside diameter
that is less than the first outside diameter. The intermediate member is releasably attached to the
elongate member and is disposed on the shaft. The intermediate member has a third proximal
end, a third distal end, a first surface, a second surface, an intermediate member body, and a
third outside diameter that is greater than the first outside diameter of the proximal portion of

the elongate member. The intermediate member body defines a first intermediate member
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opening, a second intermediate member opening, an intermediate member lumen, an edge, and
a slot. The first intermediate member opening is defined on the first surface of the intermediate
member. The second intermediate member opening is defined between the first surface and the
second surface and is in communication with the slot. The intermediate member lumen extends
from the first intermediate member opening to the second intermediate member opening. The
intermediate member lumen has a first inside diameter that is less than the first outside diameter
of the proximal portion of the elongate member. The edge extends from the first surface to the
second surface of the intermediate member. The slot is cooperatively defined by the edge and the
second surface and extends from the second surface into the intermediate member body. The slot
has a first portion and a second portion. The first portion extends from the second surface toward
the first surface and has a first width. The second portion extends from the first portion toward
the first surface and has a second width that is greater than the first width. The tubular member
is partially disposed within the slot defined by the intermediate member such that the tubular
member is releasably attached to the intermediate member. The tubular member is disposed on
the shaft of the elongate member and has a fourth proximal end, a fourth distal end, and a
tubular member body. The tubular member body defines a first tubular member opening on the
fourth proximal end, a second tubular member opening on the fourth distal end, a tubular
member lumen that extends from the first tubular member opening to the second tubular
member opening, a proximal portion that extends from the fourth proximal end toward the
fourth distal end, and a distal portion that extends from the fourth distal end toward the fourth
proximal end. The proximal portion of the tubular member has a fourth outside diameter that 1s
greater than the first width of the slot. The distal portion of the tubular member has a fifth
outside diameter that is less than the fourth outside diameter. The proximal portion of the
tubular member is disposed within the slot defined by the intermediate member. The

intermediate member lumen is in communication with the tubular member lumen.

[0005] A third example embodiment of a medical device comprises an elongate member, an
intermediate member, and a tubular member. The elongate member has a proximal portion and
a shaft that extends distally from the proximal portion. The proximal portion has a first proximal
end, a first distal end, and a first outside diameter. The shaft has a second proximal end attached
to the first distal end of the proximal portion, a tapered second distal end, a second outside

diameter that 1s less than the first outside diameter, and a protuberance disposed between the
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second proximal end and the second distal end. The protuberance has a third outside diameter
that is greater than the second outside diameter of the shaft. The intermediate member is
releasably attached to the elongate member and is disposed on the shaft. The intermediate
member has a third proximal end, a third distal end, a first surface, a second surface, an
intermediate member body, and a fourth outside diameter that is greater than the first outside
diameter of the proximal portion of the elongate member. The intermediate member body
defines a first intermediate member opening, a second intermediate member opening, an
intermediate member lumen, an edge, a slot, and a recess. The first intermediate member
opening i3 defined on the first surface of the intermediate member. The second intermediate
member opening i3 defined between the first surface and the second surface and is in
communication with the slot. The intermediate member lumen extends from the first
intermediate member opening to the second intermediate member opening. The intermediate
member lumen has a first inside diameter that is less than the first outside diameter of the
proximal portion of the elongate member. The edge extends from the first surface to the second
surface of the intermediate member. The slot is cooperatively defined by the edge and the second
surface and extends from the second surface into the intermediate member body. The slot has a
first portion and a second portion. The first portion extends from the second surface toward the
first surface and has a first width. The second portion extends from the first portion toward the
first surface and has a second width that is greater than the first width. The recess is defined
between the first intermediate member opening and the second intermediate member opening
within the intermediate member lumen and has a second inside diameter that is greater than the
first inside diameter of the intermediate member lumen. The tubular member is partially
disposed within the slot defined by the intermediate member such that the tubular member is
releasably attached to the intermediate member. The tubular member is disposed on the shaft of
the elongate member and has a fourth proximal end, a tapered fourth distal end, and a tubular
member body. The tubular member body defines a first tubular member opening on the fourth
proximal end, a second tubular member opening on the fourth distal end, a tubular member
lumen that extends from the first tubular member opening to the second tubular member
opening, a frustoconical proximal portion that extends from the fourth proximal end and tapers
toward the fourth distal end, and a distal portion that extends from the fourth distal end toward

the fourth proximal end. The frustoconical proximal portion of the tubular member has a fifth
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outside diameter that is greater than the first width of the slot. The distal portion of the tubular
member has a sixth outside diameter that is less than the fifth outside diameter. The frustoconical
proximal portion of the tubular member is disposed within the slot defined by the intermediate
member. The intermediate member lumen is in communication with the tubular member lumen.
The protuberance of the shaft is disposed within the recess defined by the intermediate member.
The fourth distal end of the tubular member is disposed between the second proximal end and

the second distal end of the shatft.

Brief Description of the Drawings
[0006] FIG. 1 1sa perspective view of an embodiment of a medical device.
[0007] FIG. 2 1s an exploded perspective view of the medical device illustrated in FIG. 1.

[0008] FIG. 3 1s a magnified view of area 3 illustrated in FIG. 2.

[0009] FIG. 3A is a side view of another embodiment of an elongate member and an

alternative intermediate member.

[0010] FIG. 4 1s an exploded perspective view of another embodiment of a medical device.
[0011] FIG. 5 1s an exploded perspective view of another embodiment of a medical device.
[0012] FIG. 6 1s a magnified view of area 6 illustrated in FIG. 5.

[0013] FIG. 7 1s a flowchart representation of a method of treatment.

[0014] FIG. 8 1s a flowchart representation of another method of treatment.

[0015] FIG. 915 a side view of another embodiment of a medical device.

[0016] FIG. 10 is an exploded side view of the medical device illustrated in FIG. 9.

[0017] FIG. 11 1s an end view of the proximal end of the intermediate member illustrated in

F1G. 9.
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[0018] FIG. 12 is an end view of the distal end of the intermediate member illustrated in FIG. 9.
[0019] FIG. 13 is a bottom view of the intermediate member illustrated in FIG. 9.

[0020] FIG. 14 1s a perspective view of the intermediate member and tubular member
illustrated in FIG. 9. The intermediate member and tubular member illustrated in FIG. 14 are in

a first configuration.

[0021] FIG. 15 a perspective view of the intermediate member and tubular member illustrated
in FIG. 9. The intermediate member and the tubular member illustrated in FIG. 15 are in a

second configuration.
[0022] FIG. 16 is a side view of an alternative tubular member.
[0023] FIG. 17 is an end view of the proximal end of the tubular member illustrated in FIG. 16.

[0024] FIG. 18 is a partial side view of the proximal end of the tubular member illustrated in
FIG. 16.

[0025] FIG. 19 is a bottom view of another alternative intermediate member.

Detailed Description

[0026] The following detailed description and the appended drawings describe and illustrate
various example embodiments of medical devices that have a releasable intermediate member
and tubular member. In addition, example methods of treatment are described and illustrated.
The description and illustration of these examples are provided to enable one skilled in the art to
make and use a medical device for the treatment of a bodily passage and/or practice a method of
using a medical device to treat a bodily passage. They are not intended to limit the scope of the

claims in any manner.

[0027] The use of “e.g.,” “etc.,” “for instance,” “in example,” and “or” and grammatically
related terms indicates non-exclusive alternatives without limitation, unless otherwise noted. The

use of “optionally” and grammatically related terms means that the subsequently described
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element, event, feature, or circumstance may or may not be present or occur, and that the
description includes instances where said element, event, feature, or circumstance occurs and
instances where it does not. The use of “attached” refers to the fixed, releasable, or integrated
association of two or more elements and/or devices. As used herein, the terms “proximal” and
“distal” are used to describe opposing axial ends of the particular element or feature being
described. The use of “diameter” refers to the length of a straight line passing from side to side
through the center of a body, element, or feature, and does not impart any structural
configuration on the body, element, or feature. The term “cuboid,” or variations thereof, does
not require that each side of the element or component be square and only requires that the
element or component have six surfaces, hypothetical or actual, at right angles to each other.
The term “bodily passage™ or “body passage” refers to any passage within the body of an animal,
including, but not limited to, humans, and includes elongate passages. The term “salivary duct”
refers to parotid ducts (e.g., Stensen ducts), submandibular ducts (e.g., Wharton ducts), and/or
sublingual ducts. The term “urinary tract” refers to the kidneys, renal pelvis, ureters, bladder,
urethra, and/or any other portion of the urinary system. The term “medication™ refers to any

fluid, drug, agent, therapeutic agent, and/or any other material used to treat a patient.

[0028] FIGS. 1, 2, and 3 illustrate a medical device 10 that comprises an elongate member 12,
an intermediate member 14, and a tubular member 16. The medical device 10 has a proximal
end 18 and a distal end 20. When assembled, as shown in FIG. 1, each of the intermediate
member 14 and tubular member 16 is releasably disposed on the elongate member 12, as

described in more detail herein.

[0029] In the illustrated embodiment, the elongate member 12 comprises a proximal end 24, a
distal end 26, a length 27, and a body 28 that defines a proximal portion 30 and a shaft 32. The
length 27 of the elongate member 12 extends from the proximal end 24 to the distal end 26 of

the elongate member 12.

[0030] The proximal portion 30 has a proximal end 34, a distal end 36, a length 35, a first
outside diameter 37, a second outside diameter 39, and a third outside diameter 41. The length
35 of the proximal portion 30 extends from the proximal end 34 to the distal end 36 of the
proximal portion 30. The first outside diameter 37 is disposed at the distal end 36 of the proximal

portion 30, the second outside diameter 39 1s disposed between the proximal end 34 and the
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distal end 36 of the proximal portion 30, and the third outside diameter 41 1s disposed on the
proximal end 34 of the proximal portion 30. Each of the first outside diameter 37 and the third
outside diameter 41 is greater than the second outside diameter 39. The body 28 of the elongate
member 12 defines the first outside diameter 37 along a first portion 38 of the proximal portion
30, the second outside diameter 39 along a second portion 40 of the proximal portion 30, and the
third outside diameter 41 along a third portion 42 of the proximal portion 30. The first portion
38 extends from the distal end 36 toward the proximal end 34 to the second portion 40 and has a
length that is less than the length 35 of the proximal portion 30. The second portion 40 extends
from the first portion 38 to the third portion 42 and has a length that is less than the length 35 of
the proximal portion 30. The third portion 42 extends from the second portion 40 to the
proximal end 34 of the proximal portion 30 and has a length that is less than the length 35 of the
proximal portion 30. The second portion 40 has a length that is greater than the length of the

first portion 38 and the third portion 42.

[0031] The shaft 32 extends distally from the distal end 36 of the proximal portion 30 and has a
proximal end 44, a tapered distal end 46, a first outside diameter 47 at the proximal end 44 of
the shaft 32, and a second outside diameter 49 at the distal end 46 of the shaft 32. The shaft 32
has a length 45 that extends from the proximal end 44 to the distal end 46 of the shaft 32. The
proximal end 44 of shaft 32 1s attached to the distal end 36 of the proximal portion 30 and
extends away from the proximal end 34 of the proximal portion 30. The first outside diameter 47
of the shaft 32 is greater than the second outside diameter 49 of the shaft 32. The first outside
diameter 47 is less than the first outside diameter 37 of the proximal portion 30. The body 28 of
the elongate member 12 defines the first outside diameter 47 along a first portion 48 of the shaft
32 that extends from the proximal end 44 of the shatt 32 toward the distal end 46 of the shaft 32.
The first outside diameter 47 i3 constant along the first portion 48 of the shaft 32. The first
outside diameter 47 of the shaft 32 tapers to the second outside diameter 49 along a second
portion 50 of the shaft 32 that extends from the first portion 48 to the distal end 46 of the shaft 32.
The first portion 48 has a length that is less than the length 45 of the shaft 32 and greater than
the length of the second portion 50.
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[0032] In the illustrated embodiment, the length 27 of the elongate member 12 1s equal to the
sum of the length 35 of the proximal portion 30 and the length 45 of the shaft 32. The length 35
of the proximal portion 30 1s less than the length 45 of the shaft 32.

[0033] While the elongate member 12 has been illustrated as having a particular structural
arrangement, an elongate member can have any suitable structural arrangement. Skilled artisans
will be able to select a suitable structural arrangement for an elongate member according to a
particular embodiment based on various considerations, including the structural arrangement of
an intermediate member and/or tubular member included in a medical device of which the
elongate member is a component. Example structural arrangements considered suitable for the
proximal portion of an elongate member include a proximal portion that has an outside diameter
that is constant, or substantially constant, along a portion, or the entirety, of its length, a
proximal portion that has an outside diameter along a portion, or the entirety, of its length that 1s
equal to, or substantially equal to, the first outside diameter, or any outside diameter, of a shaft, a
proximal portion that has an outside diameter that is equal to, or substantially equal to, the first
outside diameter of a shaft and that defines one or more protuberances that extend outward and
away from the body of the elongate member (e.g., each protuberance providing a mechanical
stop to proximal advancement of an intermediate portion and/or tubular member along the
elongate member), and any other structural arrangement considered suitable for a particular
application. Example structural arrangements considered suitable for the shaft of an elongate
member include a shaft that has a constant, or substantially constant, outside diameter along a
portion, or the entirety, of its length, a shaft that omits the inclusion of a tapered distal end, a
shaft that has a diameter that varies along a portion, or the entirety, of its length, and any other
structural arrangement considered suitable for a particular application. Optionally, an elongate
member can define a lumen that extends through the proximal portion and the shaft, as shown in

F1G. 4.

[0034] The shaft 32 can be attached to the distal end 36 of proximal portion 30 using any
suitable technique or method of attachment. Skilled artisans will be able to select a suitable
technique or method of attachment to use between the shaft and the proximal portion of an
elongate member according to a particular embodiment based on various considerations,

including the material(s) that forms the proximal portion and/or the shaft. Examples of suitable



WO 2016/022454 PCT/US2015/043375

techniques and methods of attachment considered suitable between the proximal portion and the
shaft of an elongate member include using an adhesive, welding, fusing (e.g., heat fusing),
threaded connections, integrated components, and any other technique or method of attachment

considered suitable for a particular application.

[0035] The elongate member 12 can be formed of any suitable material. Skilled artisans will be
able to select a suitable material to form an elongate member according to a particular
embodiment based on various considerations, including the material(s) that forms an
intermediate member and/or a tubular member included in a medical device of which the
elongate member 1s a component. Example materials considered suitable to form an elongate
member include biocompatible materials, materials that can be made biocompatible, metals such
as stainless steel, titanium, nickel-titanium alloy (e.g., Nitinol), polymers, Pebax (Pebax is a
registered trademark of Ato Chimie Corporation of Allee des Vosges, Courbevoie, France), nylon,
polyethylene, polyurethane, silicone, and any other material considered suitable for a particular

application.

[0036] When assembled, as shown in FIG. 1, the intermediate member 14 is releasably
disposed on shaft 32 and comprises a proximal end 52, a distal end 54, and a body 56. The
intermediate member 14 has a length 53 that extends from the proximal end 52 to the distal end
54. The body 56 of the intermediate member 14 defines a first opening 58, a second opening 60,
a lumen 62, a first surface 64, a second surface 66, a protuberance 68, and a support post 70.
The first opening 58 1s defined on the proximal end 52 and the second opening 60 is defined on
the distal end 54. The lumen 62 extends from the first opening 58 to the second opening 60.
Each of the first opening 58, second opening 60, and lumen 62 has an inside diameter that is
sized and configured to receive the shaft 32. For example, each of the first opening 58, second
opening 60, and lumen 62 has an inside diameter that is less than the first outside diameter 37 of

the proximal portion 30 and greater than the first outside diameter 47 of the shaft 32.

[0037] The first surface 64 is opposably facing the second surface 66. The first surface 64 is
disposed on the proximal end 52 of intermediate member 14 and the second surface 66 is
disposed between the proximal end 52 and the distal end 54 of the intermediate member 14. A
first portion 55 of the intermediate member 14 extends from the first surface 64 to the second

surface 66. The first surface 64 and the second surface 66 cooperatively define a disc-shaped

10
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portion 67 of the intermediate member 14. The first surface 64 is circular and has an outside
diameter 65 that is greater than the first outside diameter 37 of the proximal portion 30. The
second surface 66 is circular and has an outside diameter that is equal to the outside diameter 65
of the first surface 64. While the first surface 64 has been illustrated as having an outside
diameter that is equal to the outside diameter of the second surface 66, a first surface can have an
outside diameter that is greater than, less than, or substantially equal to, the outside diameter of a

second surface of an intermediate member.

[0038] The protuberance 68 extends distally from the second surface 66 and tapers from the
second surface 66 to the distal end 54 of the intermediate member 14. In the illustrated
embodiment, the protuberance 68 is frustoconical and the second opening 60 is defined on the
protuberance 68. The protuberance 68 is complementary to a proximal portion 94 of the lumen
86 of the tubular member 16, as described in more detail herein. The support post 70 extends
from the protuberance 68 and away from the second surface 66 to a support post end 72 and has
an outside diameter that 13 constant along the length of the support post 70. In the illustrated

embodiment, the support post 70 is cylindrical.

[0039] The intermediate member 14 can be formed of any suitable material. Skilled artisans
will be able to select a suitable material to form an intermediate member according to a
particular embodiment based on various considerations, including the material(s) that forms an
elongate member and/or a tubular member included in a medical device of which the
intermediate member is a component. Example materials considered suitable to form an
intermediate member include biocompatible materials, materials that can be made
biocompatible, metals such as stainless steel, titanium, nickel-titanium alloy (e.g., Nitinol),
polymers, Pebax (Pebax is a registered trademark of Ato Chimie Corporation of Allee des Vosges,
Courbevoie, France), nylon, polyethylene, polyurethane, polyetheretherketone (PEEK), silicone,
and any other material considered suitable for a particular application. Optionally, an
intermediate member can be formed of a material that is flexible relative to a material that forms
an elongate member and/or tubular member (e.g., intermediate member is formed of a material
that is relatively more flexible than a material that forms an elongate member and/or tubular

member).

11
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[0040] While the intermediate member 14 has been illustrated as having a particular structural
arrangement, an intermediate member can have any suitable structural arrangement. Skilled
artisans will be able to select a suitable structural arrangement for an intermediate member
according to a particular embodiment based on various considerations, including the structural
arrangement of an elongate member and/or tubular member included in a medical device of
which the intermediate member is a component. Example structural arrangements considered
suitable for an intermediate member include intermediate members that omit the inclusion of a
protuberance, intermediate members that omit the inclusion of a support post, intermediate
members that omit the inclusion of a protuberance and a support post, intermediate members
that define a notch, opening, and/or slot that are sized and configured to receive a portion of a
tubular member, intermediate members that define a recess that is sized and configured to
receive a portion of an elongate member (e.g., protuberance), and any other structural

arrangement considered suitable for a particular application.

[0041] While the first surface 64 has been illustrated as opposably facing the second surface 66,
the first surface of an intermediate member can be positioned such that it is substantially
opposably facing the second surface of an intermediate member, or disposed at an angle to the
second surface of an intermediate member. Skilled artisans will be able to select a suitable
arrangement between the first surface and second surface of an intermediate member according
to a particular embodiment based on wvarious considerations, including the structural
arrangement of an elongate member and/or tubular member in a medical device of which the

intermediate member 18 a component.

[0042] While the first surface 64 and the second surface 66 have been illustrated as
cooperatively defining a disc-shaped portion 67 of the intermediate member 14, the first surface
and/or second surface of an intermediate member can have any suitable structural configuration.
Skilled artisans will be able to select a suitable structural configuration for the first surface and/or
second surface of an intermediate member according to a particular embodiment based on
various considerations, including the structural arrangement of an elongate member and/or
tubular member included in a medical device of which the intermediate member is a component.
Example structural configurations considered suitable for a first surface and/or second surface of

an intermediate member include a first surface and/or second surface that is circular, square,

12
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triangular, rectangular, oval, curved, and any other structural configuration considered suitable
for a particular application. The portion of an intermediate member that 13 cooperatively defined
by the first surface and the second surface of an intermediate member can have any suitable
geometric shape, such as a disc, cylinder, cuboid, cube, triangular prism, sphere, semi-sphere,
and any other shape considered suitable for a particular application (e.g., such that a portion of
an intermediate member extends beyond the outside diameter of the proximal portion of an

elongate member when assembled).

[0043] While each of the first opening 58, second opening 60, and lumen 62 has been
illustrated as having an inside diameter that is greater than the first outside diameter 47 of shaft
32, the first opening, second opening, and/or lumen of an intermediate member can have any
suitable diameter, such as a diameter that is greater than, equal to, substantially equal to, or less
than the first outside diameter of a shaft. For example, when an intermediate member 1s formed
of a material that is relatively more flexible than a material that forms an elongate member, a
first opening, second opening, and/or lumen can have a diameter that is equal to, substantially
equal to, or less than the first outside diameter of a shaft. In these embodiments, the first opening,
second opening, and/or lumen can expand when the shaft is passed through, or disposed within,
the first opening, second opening, and/or lumen to provide a friction fit between the two

COl’HpOl’lCl’ltS.

[0044] While the intermediate member 14 has been illustrated as having a frustoconical
protuberance 68, the body of an intermediate member can define a protuberance that has any
suitable structural arrangement. Skilled artisans will be able to select a suitable structural
arrangement for the protuberance of an intermediate member according to a particular
embodiment based on various considerations, including the structural arrangement of a tubular
member included in a medical device of which the intermediate member is a component.
Example structural arrangements considered suitable for a protuberance of an intermediate
member include a protuberance that extends along a portion, or the entirety, of the
circumference of an opening defined by the body of the intermediate member, a protuberance
that defines one or more edges, a protuberance that has a constant, or substantially constant,

outside diameter along a portion, or the entirety, of its length, a protuberance that is a cylinder,
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cuboid, cube, triangular prism, sphere, semi-sphere, and any other structural arrangement

considered suitable for a particular application.

[0045] While the intermediate member 14 has been illustrated as having a cylindrical support
post 70, an intermediate member can have any suitable number of support posts and each
support post can have any suitable structural arrangement. Skilled artisans will be able to select a
suitable structural arrangement for a support post and a suitable number of support posts to
include on an intermediate member according to a particular embodiment based on various
considerations, including the structural arrangement of a tubular member included in a medical
device of which the intermediate member is a component. Example structural arrangements
considered suitable for a support post include a support post that has a constant, or substantially
constant, outside diameter along a portion, or the entirety, of its length, a support post that has a
diameter that varies along its length, a support post that includes one or more protuberances
along its length to assist with attachment to a tubular member, a support post that has a
geometric shape, such as a cylinder, cuboid, cube, triangular prism, sphere, semi-sphere, and any
other structural arrangement considered suitable for a particular application. Example number
of support posts considered suitable to include on an intermediate member include one, at least
one, two, a plurality, three, four, five, six, seven, and any other number considered suitable for a
particular application. In embodiments in which one or more support posts are included, each
support post can extend from the second surface of an intermediate member and/or from a

protuberance defined by the body of the intermediate member.

[0046] When assembled, as shown in FIG. 1, the tubular member 16 is releasably disposed on
the shaft 32 distal to the intermediate member 14. The tubular member 16 comprises a proximal
end 76, a distal end 78, and a body 80. The tubular member has a length 77 that extends from
the proximal end 76 to the distal end 78 and is less than the length 45 of shaft 32. The body 80 of
the tubular member 16 defines a first opening 82, a second opening 84, a lumen 86, a flared
proximal portion 88, a tapered distal portion 90, and a passageway 92. The first opening 82 is
defined on the proximal end 76 and the second opening 84 is defined on the distal end 78. The

lumen 86 extends from the first opening 82 to the second opening 84.

[0047] The first opening 82 has a first inside diameter 79 and the second opening 84 has a

second inside diameter 81. Thus, the lumen 86 has a first inside diameter 79 and a second inside
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diameter 81. The first inside diameter 79 is greater than the second inside diameter 81 and 1s
greater than the first outside diameter 47 of the shaft 32. The second inside diameter 81 is
greater than the first outside diameter 47 of the shaft 32. Alternatively, the second inside
diameter of a tubular member can be equal to, substantially equal to, or less than the first outside
diameter of a shaft such that a friction fit between the tubular member and shaft can be
accomplished. The first inside diameter 79 tapers to the second inside diameter 81 along a first
portion 83 of the tubular member 16 that extends from the proximal end 76 toward the distal
end 78 to a location between the proximal end 76 and the distal end 78. The second inside
diameter 81 extends along a second portion 85 of the tubular member 16 that extends from the
first portion 83 to the distal end 78 of the tubular member 16. The lumen 86 has a proximal
portion 94 that has a structural arrangement that is complementary to the structural
arrangement of the protuberance 68 of the intermediate member 14 and is sized and configured
to receive the protuberance 68 such that the proximal end 76 of the tubular member 16 contacts
the intermediate member 14 (e.g., second surface 66) when the device is assembled. Alternatively,
the proximal portion of the lumen of a tubular member can be sized and configured to receive a
portion of a protuberance defined by an intermediate member such that the proximal end of the
tubular member does not contact the intermediate member (e.g., second surface 66) when the
device 1s assembled. The proximal portion 94 of lumen 86 is frustoconical and tapers from the

proximal end 76 of the tubular member 16 toward the distal end 78.

[0048] The tubular member 16 has a first outside diameter 87, a second outside diameter 89,
and a third outside diameter 91. The first outside diameter 87 1s disposed on the proximal end 76,
the second outside diameter 89 is disposed along a portion of the length 77 between the proximal
end 76 and the distal end 78, and the third outside diameter 91 is disposed on the distal end 78.
The first outside diameter 87 is greater than the second outside diameter 89 and 1s disposed
proximal to the second outside diameter 89. The second outside diameter 89 is greater than the
third outside diameter 91 and is disposed proximal to the third outside diameter 91. The first
outside diameter 87 tapers to the second outside diameter 89 along a third portion 96 of the
tubular member 16 that extends from the proximal end 76 toward the distal end 78 and defines
the flared proximal portion 88. The flared proximal portion 88 acts as a mechanical stop to distal
advancement of the tubular member 16 beyond tissue disposed outside of a bodily passage (e.g.,

the flared proximal portion contacts tissue disposed outside of a bodily passage). The flared
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proximal portion 88 is frustoconical and tapers from the proximal end 76 of the tubular member
16 toward the distal end 78. The second outside diameter 89 extends along a fourth portion 100
of the tubular member 16 that extends from the third portion 96 toward the distal end 78. The
second outside diameter 89 tapers to the third outside diameter 91 along a fifth portion 102 of

the tubular member 16 and defines the tapered distal portion 90.

[0049] The passageway 92 1s disposed on the flared proximal portion 88 of tubular member 16
between the proximal end 76 and the distal end 78 of the tubular member 16. The passageway
92 extends through the body 80 of the tubular member 16 on the flared proximal portion 88 and
provides access to lumen 86. The passageway 92 has a diameter that 1s sized and configured to
receive support post 70. For example, the passageway 92 can have a diameter that is greater than
the outside diameter of support post 70. The passageway 92 can have any suitable structural
arrangement, such as a structural arrangement that 18 complementary to the structural
arrangement of a support post defined by the body of an intermediate member. For example, a
passageway can have a structural arrangement that defines any suitable geometric shape, such as
a cylinder, cuboid, cube, triangular prism, sphere, semi-sphere, and any other structural
arrangement considered suitable for a particular embodiment. In the illustrated embodiment,

passageway 92 1s cylindrical.

[0050] While the tubular member 16 has been illustrated as having a particular structural
arrangement, a tubular member can have any suitable structural arrangement. Skilled artisans
will be able to select a suitable structural arrangement for a tubular member according to a
particular embodiment based on various considerations, including the structural arrangement of
an elongate member and/or intermediate member included in a medical device of which the
tubular member is a component. Example structural arrangements considered suitable for a
tubular member include tubular members that omit the inclusion of a flared proximal portion,
tubular members that omit the inclusion of a tapered distal end, tubular members that omit the
inclusion of a flared proximal portion and a tapered distal end, tubular members that define a
shoulder, or stepped, configuration alternative to a flared proximal portion, tubular members
that have a constant, or substantially constant, outside diameter along a portion, or the entirety,
of their length, tubular members in which a lumen defined by the tubular member has a constant,

or substantially constant, inside diameter along a portion, or the entirety, of its length, and any
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other structural arrangement considered suitable for a particular application. For example, a
tubular member, such as those described herein, can include a completely circumferentially
closed member, a member that defines a slit along the entirety, or a portion, of its length, a
member that defines one or more, or a plurality, of perforations along its length, a sheath, and

any other structural configuration considered suitable for a particular embodiment.

[0051] While the body 80 of the tubular member 16 has been illustrated as defining a
passageway 92 that extends through the body 80 of the tubular member 16 on the flared
proximal portion 88 of the tubular member 16, the body of a tubular member can define any
suitable number of passageways and each passageway can extend through any suitable portion of
a tubular member. Skilled artisans will be able to select a suitable number of passageways to
define on a tubular member and a suitable location to position each passageway according to a
particular embodiment based on various considerations, including the number of support posts
defined by an intermediate member included in a medical device of which the tubular member is
a component. Example number of passageways considered suitable to include on a tubular
member include one, at least one, two, a plurality, three, four, five, six, seven, and any other
number considered suitable for a particular application. Example locations considered suitable to
define a passageway on a tubular member include on the flared proximal portion of a tubular
member, between the proximal end and the distal end of a tubular member, on the tapered distal
portion of a tubular member, and any other location considered suitable for a particular

application.

[0052] A passageway defined by a tubular member can have any suitable diameter, such as a
diameter that is greater than, equal to, substantially equal to, or less than the outside diameter of
a support post defined by an intermediate member. For example, when a tubular member is
formed of a material that is relatively more flexible than a material that forms an intermediate
member, a passageway can have a diameter that is equal to, substantially equal to, or less than
the diameter of a support post. In these embodiments, the passageway can expand when the
support post 18 passed through, or disposed within, the passageway to provide a friction fit

between the two components.

[0053] The tubular member 16 can be formed of any suitable material. Skilled artisans will be

able to select a suitable material to form a tubular member according to a particular embodiment
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based on various considerations, including the material(s) that forms an elongate member and/or
an intermediate member included in a medical device of which the tubular member is a
component. Example materials considered suitable to form a tubular member include
biocompatible materials, materials that can be made biocompatible, biodegradable materials,
bioabsorbable materials such as chitosan, metals such as stainless steel, titanium, nickel-titanium
alloy (e.g., Nitinol), polymers, Pebax (Pebax is a registered trademark of Ato Chimie Corporation
of Allee des Vosges, GCourbevoie, France), nylon, polyethylene, polyurethane,
polytetrafluoroethylene (PTFE), silicone, and any other material considered suitable for a

particular application.

[0054] Optionally, a tubular member can have a first portion that is relatively more rigid than a
second portion when the tubular member is free of the elongate member and/or intermediate
member included in a medical device of which the tubular member 1s a component. Thus, the
second portion can be relatively more flexible than the first portion. The first portion can extend
from the proximal end toward the distal end to a location disposed between the proximal end
and the distal end. The second portion can extend from the location disposed between the
proximal end and the distal end to the distal end of the tubular member. The first portion can be
formed of a first material and the second portion can be formed of a second material. The first
material can be the same as, or different than, the second material. For example, the first portion
can be formed of a material that has a first durometer hardness and the second portion can be
formed of a material that has a second durometer hardness. The second durometer hardness is
less than the first durometer hardness. For example, a tubular member can have a distal end, or a
distal portion that extends from the distal end toward the proximal end, that has a second
durometer hardness that 1s less than a first durometer hardness at the proximal end, or along a
proximal portion that extends from the proximal end toward the distal end. Optionally, a tubular
member can have a flared proximal portion that has a first durometer hardness that is greater
than a second durometer hardness of the portion of the tubular member that extends from the
flared proximal portion to the distal end of the tubular member, or a location between the flared

proximal portion and the distal end of the tubular member.

[0055] In embodiments in which the first portion is formed of a first material that is different

than a second material that forms the second portion, the first portion and the second portion
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can be attached to one another using any suitable technique or method of attachment. Examples
of suitable techniques and methods of attachment considered suitable to attach a first portion and
a second portion of a tubular member include using an adhesive, welding, fusing (e.g., heat
fusing), threaded connections, and any other technique or method of attachment considered

suitable for a particular application.

[0056] When the medical device 10 1s fully assembled, as illustrated in FIG. 1, the distal end 78
of the tubular member 16 is disposed proximal to the distal end 26 of the elongate member 12.
In the illustrated embodiment, the second portion 50 of the shaft 32 is disposed distal to the distal
end 78 of the tubular member 16. In addition, the fifth portion 102 of tubular member 16 is
disposed proximal to the second portion 50 of the shaft 32. This structural arrangement provides
an assembled medical device 10 that has a tapered distal end and provides a mechanism for
reducing the trauma to a bodily passage as the medical device 10 is advanced into the bodily
passage. Alternatively, a portion of the second portion of a shaft can be disposed distal to the
distal end of a tubular member and/or a portion of the fifth portion of a tubular member can be

disposed proximal to the a second portion of a shatft.

[0057] When the medical device 10 1s fully assembled, the intermediate member 14 is
releasably disposed on the shaft 32 between the distal end 36 of the proximal portion 30 and the
proximal end 76 of the tubular member 16. Thus, the intermediate member 14 is disposed
between the proximal portion 30 and the tubular member 16. The tubular member 16 is
releasably disposed on the shaft 32 and is disposed distal to the intermediate member 14 such
that the protuberance 68 1s disposed within the proximal portion 94 of the lumen 86 and the
support post 70 of the intermediate member 14 is disposed through the passageway 92 defined by
the body 80 of tubular member 16. The support post 70 has a length such that the support post
end 72 is disposed distal to the passageway 92 defined by the tubular member 16. The lengthwise
axis of the support post 70 1s coaxial with the lengthwise axis of the passageway 92. Alternatively,
a portion of a protuberance of an intermediate member can be disposed within the proximal
portion of the lumen of a tubular member, a support post (e.g., support post end) can be disposed
within a passageway defined by the body of a tubular member, and/or a support post can be
positioned such that its lengthwise axis is not coaxial with the lengthwise axis of the passageway

when the device is assembled. When a support post defined by an intermediate member is
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disposed within, or through, a passageway defined by a tubular member, the tubular member 1s

rotationally fixed relative to the intermediate member.

[0058] In the illustrated embodiment, the first outside diameter 65 of the first surface 64 is
greater than the first outside diameter 37 of the proximal portion 30. This structural
arrangement provides a pushing surface (e.g., the length of the first surface 64 that extends
beyond the first outside diameter 37 of the proximal portion 30) that can be used to remove the
intermediate member 14 and/or the tubular member 16 from the elongate member 12 during
use. For example, after a portion of the medical device 10 (e.g., portion of shaft, portion of
tubular member) has been introduced into a bodily passage, salivary duct, or a portion of the
urinary tract, a distally-directed force (e.g., toward the bodily passage) can be applied on the
intermediate member 14 (e.g., first surface 64) to advance the intermediate member 14 and the
tubular member 16 distally along the shaft 32 until each of the intermediate member 14 and
tubular member 16 becomes free of the elongate member 12. Alternatively, after a portion of the
medical device 10 (e.g., portion of shaft, portion of tubular member) has been introduced into a
bodily passage, the position of the intermediate member 14 can be maintained, and/or a distally-
directed force can be applied to the intermediate member, relative to the tissue disposed outside
of the bodily passage and/or the bodily passage while a proximally-directed force is applied on
the elongate member 12 (e.g., proximal portion) to advance the elongate member 12 proximally
until it becomes free of the intermediate member 14 and the tubular member 16. The tubular
member 16 can be used to complete treatment on, or within, the bodily passage and can be left
in the bodily passage for an interval of time, or removed subsequent to the treatment being
performed. Optionally, the tubular member 16 can be sutured to the tissue disposed outside of
the bodily passage and/or the bodily passage wall. This can be accomplished, for example, by

using passageway 92, or any other passageway defined by the body of the tubular member.

[0059] Each of the elongate member 12, intermediate member 14, and tubular member 16 can
be fabricated using any suitable technique or method of manufacture. Skilled artisans will be able
to select a suitable technique or method of manufacture to fabricate an elongate member,
intermediate member, and/or tubular member according to a particular embodiment based on
various considerations, including the material(s) that forms each component. Example techniques

and methods of manufacture considered suitable to fabricate an elongate member, intermediate
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member, and/or a tubular member include extrusion processes, molding processes, and any

other technique or method considered suitable for a particular application.

[0060] FIG. 3A illustrates an alternative elongate member 12" and an alternative intermediate
member 14", The inclusion of a tubular member has been omitted from Fig. 3A for clarity. The
elongate member 127 1s similar to the elongate member 12 illustrated in FIGS. 1, 2, and 3 and
described above, except as detailed below. The intermediate member 14" is similar to the
intermediate member 14 illustrated in FIGS. 1, 2, and 3 and described above, except as detailed

below.

[0061] The ilustrated elongate member 12” has a body 28" that defines a protuberance 110°
between the proximal end 44" of the shaft 32 and the distal end 46" of the shaft 32°. The
protuberance 110" extends outward and away from the shaft 32" and has an outside diameter
1117 that 1s greater than the first outside diameter 47" of the shaft 32°. While the protuberance
110" is described as being defined by the body 28 of the elongate member 12°, a protuberance
can alternatively be a separate component attached to the shaft of an elongate member using any

suitable technique or method of attachment, such as welding, or by using adhesives.

[0062] While the elongate member 12” has been illustrated as having a protuberance 1107, an
elongate member can have any suitable number of protuberances, each having any suitable
structural configuration. Skilled artisans will be able to select a suitable number of protuberances
and a suitable structural arrangement for a protuberance according to a particular embodiment
based on various considerations, including the structural arrangement of an intermediate
member included in a medical device of which the elongate member is a component. Example
number of protuberances considered suitable to include on an elongate member include one, at
least one, two, a plurality, three, four, five, six, seven, and any other number considered suitable
for a particular application. Example structural arrangements considered suitable for a
protuberance include protuberances that extend about a portion, or the entirety, of the
circumference of a shaft, protuberances that have an outside diameter that is greater than the
first outside diameter of a shaft but less than the first outside diameter of the proximal portion of
an elongate member, and any other structural arrangement considered suitable for a particular

application.
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[0063] The illustrated intermediate member 14" has a body 56" that defines a lumen 62 that
has a recess 112" between the proximal end 52" and the distal end 54" of the intermediate
member 147, The recess 112" is sized and configured to receive the protuberance 110°. In the
illustrated embodiment, the recess 112" has an inside diameter that is greater than the inside

diameter of lumen 62°.

[0064] While the intermediate member 14" has been illustrated as having a recess 1127, an
intermediate member can have any suitable number of recesses, each having any suitable
structural configuration. Skilled artisans will be able to select a suitable number of recesses and a
suitable structural arrangement for a recess according to a particular embodiment based on
various considerations, including the structural arrangement of an elongate member included in
a medical device of which the intermediate member is a component. Example number of
recesses considered suitable to include on an intermediate member include one, at least one, two,
a plurality, three, four, five, six, seven, and any other number considered suitable for a particular
application. Example structural arrangements considered suitable for a recess include recesses
that extend about a portion, or the entirety, of the circumference of the lumen of an intermediate
member, recesses that have an inside diameter that 1s greater than the inside diameter of the
lumen of an intermediate member but less than the outside diameter of the first surface of an
intermediate member, and any other structural arrangement considered suitable for a particular

application. Optionally, an intermediate member can omit the inclusion of a recess.

[0065] In use, the protuberance 110" and the recess 112" provide a mechanism for releasably
attaching intermediate member 14" to elongate member 12°. For example, the shaft 32" of the
elongate member 12" can be passed through the lumen 62" defined by the intermediate member
14" such that the protuberance 110" i3 disposed within recess 112°. The intermediate member
14" can be formed of a material that is relatively more flexible than a material that forms
elongate member 12° such that the lumen 62" defined by the intermediate member 14 can
expand when the protuberance 110" is passed through the portion of lumen 62" disposed
proximal to the recess 112°. Alternatively, an elongate member, or a portion of the elongate
member (e.g., protuberance), can be formed of a material that is relatively more flexible than a
material that forms an intermediate member such that the protuberance compresses until it is

disposed within a recess defined by the intermediate member.
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[0066] FIG. 4 illustrates another medical device 210. The medical device 210 is similar to the
medical device 10 illustrated in FIGS. 1, 2, and 3 and described above, except as detailed below.
Thus, the medical device 210 comprises an elongate member 212, an intermediate member 214,

and a tubular member 216.

[0067] In this embodiment, the body 228 of the elongate member 212 defines a first opening
320, a second opening 322, and a lumen 324. The first opening 320 is disposed on the proximal
end 224 of the elongate member 212. The second opening 322 is disposed on the distal end 226
of the elongate member 212. The lumen 324 extends from the first opening 320 to the second
opening 322 and through the proximal portion 230 and the shaft 232. Each of the first opening
320, the second opening 322, and the lumen 324 has an inside diameter that is less than the
second outside diameter 239 of proximal portion 230 and the first outside diameter 247 of the
shaft 232. Any suitable device can be passed through the lumen 324, such as a guide wire.
Alternatively, any suitable device can be disposed within the lumen defined by an elongate

member.

[0068] In this embodiment, the first surface 264 and the second surface 266 of the intermediate
member 214 cooperatively define a cuboid portion 267 of the intermediate member 214 in
which each of the first surface 264 and second surface 266 are square. A first portion 255 of the
intermediate member 214 extends from the first surface 264 to the second surface 266. The first
portion 255 of the intermediate member 214 has a length that 1s less than the length 253 of the
intermediate member 214. The first surface 264 has an outside diameter 265 that is greater than
the first outside diameter 237 of the proximal portion 230 and the second surface 266 has an

outside diameter that is equal to the outside diameter 265 of the first surface 264

[0069] FIGS. 5 and 6 illustrate another medical device 410. The medical device 410 is similar
to the medical device 10 illustrated in FIGS. 1, 2, and 3 and described above, except as detailed
below. Thus, the medical device 410 comprises an elongate member 412, an intermediate

member 414, and a tubular member 416.

[0070] In the illustrated embodiment, the elongate member 412 has a body 428 that defines a
proximal portion 430 and a shaft 432 that extends distally from the distal end 436 of the

proximal portion 430. The proximal portion 430 has an outside diameter 437 that is constant
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along the length 435 of the proximal portion 430. The outside diameter 437 of the proximal

portion 430 1s greater than the first outside diameter 447 of the shaft 432.

[0071] In the illustrated embodiment, the intermediate member 414 omits the inclusion of a
protuberance (e.g., protuberance 68) and the body 456 of the intermediate member 414 defines a
first support post 470 and a second support post 474. The first surface 464 is disposed on the
proximal end 452 of the intermediate member 414 and the second surface 466 is disposed on the
distal end 454 of the intermediate member 414. The first support post 470 extends from the
second surface 466 and away from the first surface 464 to a first support post end 472 and the
second support post 474 extends from the second surface 466 and away from the first surface 464
to a second support post end 475. Each of the first support post 470 and second support post 474
is cuboidal. In the illustrated embodiment, the first support post 470 has a length that 1s equal to
the length of the second support post 474. The first support post 470 has a first lengthwise axis
that extends through its length that is parallel to a second lengthwise axis that extends through
the length of the second support post 474. However, other structural arrangements are
considered suitable, such as structural arrangements in which the first lengthwise axis is

substantially parallel, or not parallel, to the second lengthwise axis.

[0072] While the first support post 470 has been illustrated as having a length that is equal to
the length of the second support post 474, a support post can have any suitable length. Skilled
artisans will be able to select a suitable length for a support post according to a particular
embodiment based on various considerations, including the structural arrangement of a tubular
member included in a medical device of which the intermediate member is a component.
Example lengths considered suitable for a support post include a first support post that has a
length that is greater than, equal to, substantially equal to, or less than the length of a second

support post.

[0073] In the illustrated embodiment, the tubular member 416 omits the inclusion of a flared
proximal portion (e.g., flared proximal portion 88) and has a body 480 that defines a first
opening 482, a second opening 484, a lumen 486, a tapered distal portion 490, a first passageway
492, a second passageway 504, a first surface 506, and a second surface 508. The first opening
482 1s defined on the proximal end 476 and the second opening 484 is defined on the distal end
478. The lumen 486 extends from the first opening 482 to the second opening 484. Each of the
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first opening 482, second opening 484, and lumen 486 has an inside diameter 479 that is greater
than the first outside diameter 447 of the shaft 432.

[0074] The first surface 506 is opposably facing the second surface 508. Alternatively, the first
surface of a tubular member can be substantially opposably facing the second surface, or
disposed at an angle to the second surface. The tubular member 416 has a first outside diameter
487, a second outside diameter 489, and a third outside diameter 491. The first outside diameter
487 1s greater than the second outside diameter 489 and the second outside diameter 489 is
greater than the third outside diameter 491. The first outside diameter 487 extends from the first
surface 506 to the second surface 508. The first outside diameter 487 extends along a first portion
496 of the tubular member 416 that extends from the proximal end 476 to the second surface
508. The second outside diameter 489 extends along a second portion 500 of the tubular
member 416 that extends from the first portion 496 (e.g., the second surface 508) toward the
distal end 478. The second outside diameter 489 tapers to the third outside diameter 491 along a
third portion 502 of the tubular member 416 that extends from the second portion 500 to the
distal end 478 of the tubular member 416. This structural arrangement of the tubular member
416 defines a shoulder 509 between the proximal end 476 and the distal end 478 of the tubular
member 416. During use, the shoulder 509 acts as a mechanical stop to distal advancement of
the tubular member 416 beyond the tissue disposed outside of the bodily passage (e.g., the second

surface 508 contacts the tissue disposed outside of the bodily passage).

[0075] The first passageway 492 extends from an opening defined on the first surface 506 to an
opening defined on the second surface 508. The second passageway 504 extends from an
opening defined on the first surface 506 to an opening defined on the second surface 508. The
first passageway 492 has an inside diameter that is greater than the outside diameter of the first
support post 470 and second passageway 504 has an inside diameter that 1s greater than the
outside diameter of the second support post 474. Alternatively, the first passageway and/or
second passageway defined by a tubular member can have an inside diameter that is equal to,
substantially equal to, or less than the outside diameter of a support post such that a friction fit
between the intermediate member and tubular member can be accomplished. The first
passageway 492 has a structural arrangement that is complementary to the first support post 470

and the second passageway 504 has a structural arrangement that is complementary to the
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second support post 474. In the illustrated embodiment, each of the first passageway 492 and
second passageway 504 is cuboidal. The first passageway 492 has a first lengthwise axis and the
second passageway 504 has a second lengthwise axis. The first lengthwise axis is parallel to the
second lengthwise axis. However, other structural arrangements are considered suitable, such as
structural arrangements in which the first lengthwise axis is substantially parallel, or not parallel,

to the second lengthwise axis.

[0076] When the medical device 410 is fully assembled, intermediate member 414 is releasably
disposed on shaft 432 between the distal end 436 of the proximal portion 430 and the proximal
end 476 of tubular member 416. Thus, intermediate member 414 1s disposed between the
proximal portion 430 and the tubular member 416. The tubular member 416 is releasably
disposed on shaft 432 and 1s disposed distal to intermediate member 414 such that the first
support post 470 1s disposed through the first passageway 492 and the second support post 474 is
disposed through the second passageway 504. The lengthwise axis of the first support post 470 1s
coaxial with the lengthwise axis of the first passageway 492 and the lengthwise axis of the second
support post 474 1s coaxial with the lengthwise axis of the second passageway 504. Alternatively,
the lengthwise axis of the support post of an intermediate member can be disposed at an angle to
the lengthwise axis of a passageway defined by a tubular member. When the first support post
470 1s disposed through the first passageway 492 and the second support post 474 1s disposed
through the second passageway 504, the tubular member 416 is rotationally fixed relative to the

intermediate member 414

[0077] Various methods of treatment are described herein. While the methods described herein
are shown and described as a series of acts, it 18 to be understood and appreciated that the
methods are not limited by the order of acts, as some acts may in accordance with these methods,

occur in different orders, and/or concurrently with other acts described herein.
[0078] FIG. 7 is a flowchart representation of a method 600 of treating a bodily passage.

[0079] A step 602 comprises introducing a medical device having a medical device proximal
end and a medical device distal end into a bodily passage such that the medical device distal end
is disposed within the bodily passage. The bodily passage is defined by a bodily passage wall.

Another step 604 comprises advancing the medical device into the bodily passage until the
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second outside diameter of the tubular member is disposed within the bodily passage. Another
step 606 comprises applying a distally-directed force on the intermediate member. Another step
608 comprises applying a proximally-directed force on the elongate member while applying a
distally-directed force on the intermediate member such that the elongate member is advanced
proximally relative to the intermediate member and the tubular member. Another step 610
comprises continuing the application of a proximally-directed force on the elongate member
while applying a distally-directed force on the intermediate member until the elongate member is
free of the intermediate member and the tubular member. Another step 612 comprises
separating the intermediate member from the tubular member. Another step 614 comprises

withdrawing the tubular member from the bodily passage.

[0080] Step 602 can be accomplished using any suitable medical device according to an
embodiment, such as the embodiments described and illustrated herein. Skilled artisans will be
able to select a suitable medical device to introduce into a bodily passage according to a
particular embodiment based on various considerations, including the treatment intended to be
performed. Examples of medical devices considered suitable to introduce into a bodily passage to
complete one or more steps and/or methods described herein include medical device 10, medical
device 210, medical device 410, medical device 810, medical devices that include the alternative
components described herein (e.g., elongate member 12, intermediate member 147,
intermediate member 8147, tubular member 1016), and any other medical device considered

suitable for a particular application.

[0081] Step 602 can be accomplished by introducing a medical device into any suitable bodily
passage. Skilled artisans will be able to select a suitable bodily passage to introduce a medical
device according to a particular embodiment based on various considerations, including the
treatment intended to be performed. Example bodily passages considered suitable to introduce a
medical device include a salivary duct, a portion of the urinary tract, and any other bodily

passage considered suitable for a particular application.

[0082] Step 604 can be accomplished by applying a distally-directed force (e.g., toward the
bodily passage) on any suitable portion of the medical device such that the medical device is
advanced into the bodily passage and the second outside diameter of the tubular member is

disposed within the bodily passage. For example, a distally-directed force can be applied to an
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elongate member of an embodiment, such as elongate member 12, elongate member 127,

elongate member 212, elongate member 412, or elongate member 812.

[0083] An optional step comprises advancing the medical device into the bodily passage such
that the flared proximal portion of the tubular member contacts tissue disposed outside of the
bodily passage. This step can be accomplished by placing a distally-directed force on any suitable
portion of the medical device until the distal surface of the flared proximal portion contacts the
tissue disposed outside of the bodily passage. Alternatively, if’ the tubular member omits the
inclusion of a flared proximal portion, such as tubular member 416, an optional step comprises
advancing the medical device into the bodily passage such that the second surface of the tubular
member contacts tissue disposed outside of the bodily passage. This step can be accomplished by
placing a distally-directed force on any suitable portion of the medical device until the distal
surface of second surface of the tubular member contacts the tissue disposed outside of the bodily
passage. Alternatively, if' the tubular member defines a constant, or substantially constant
diameter along a proximal portion of its length, an optional step comprises advancing the
medical device into the bodily passage such that the proximal end of the tubular member is
disposed adjacent, or near, an opening of the bodily passage. This step can be accomplished by
placing a distally-directed force on any suitable portion of the medical device until the distal
surface of second surface of the tubular member contacts the tissue disposed outside of the bodily

passage.

[0084] Step 606 can be accomplished by applying a distally-directed force on the intermediate
member such that the intermediate member is advanced toward and/or contacts the tissue
disposed outside of the bodily passage. The distally-directed force can be applied to any suitable
portion of an intermediate member, such as the outside perimeter, or edge, of the intermediate
member, and/or the first surface of an intermediate member (e.g., first surface 64, first surface

264, first surface 464, first surface 864).

[0085] Alternative to applying a distally-directed force on the intermediate member, an
alternative step comprises maintaining the position of the intermediate member relative to the
tubular member. This step can be accomplished by applying any suitable force on the
intermediate member such that the position of the intermediate member is maintained relative to

the tubular member, the tissue disposed outside of the bodily passage, and/or the bodily passage.
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[0086] Step 608 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on any suitable portion of the elongate member while applying a distally-
directed force on the intermediate member such that the elongate member is advanced
proximally relative to the intermediate member and tubular member and is advanced proximally
through the lumen defined by the tubular member. For example, step 608 can be accomplished
concurrently with step 606. Proximally-directed force can be applied to proximal portion 30,
proximal portion 30, proximal portion 230, proximal portion 430, proximal portion 830, or any

other portion of an elongate member considered suitable for a particular application.

[0087] Alternative to applying a proximally-directed force on the elongate member while
applying a distally-directed force on the intermediate member, an alternative step comprises
applying a proximally-directed force on the elongate member while maintaining the position of
the intermediate member relative to the tubular member such that the elongate member is
advanced proximally relative to the intermediate member and the tubular member and is

advanced proximally through the lumen defined by the tubular member.

[0088] Step 610 can be accomplished by continuing the application of a proximally-directed
force on the elongate member while applying a distally-directed force on the intermediate
member until the distal end of the shaft is disposed proximal to the proximal end of the
intermediate member and the elongate member is free of the tubular member and the

intermediate member.

[0089] Alternative to continuing the application of a proximally-directed force on the elongate
member while applying a distally-directed force on the intermediate member, an alternative step
comprises continuing the application of a proximally-directed force on the elongate member
while maintaining the position of the intermediate member relative to the tubular member until
the distal end of the shaft is disposed proximal to the proximal end of the intermediate member

and the elongate member is free of the intermediate member and the tubular member.

[0090] Step 612 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on any suitable portion of the intermediate member (e.g., disc-shaped portion
67, cuboid portion 267, disc-shaped portion 467) such that the support post 1s withdrawn from

the passageway defined by the tubular member. Alternatively, if the intermediate member
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includes more than one support post and the tubular member defines more than one passageway
(e.g., intermediate member 414, tubular member 416), this step can be accomplished by applying
a proximally-directed force on any suitable portion of the intermediate member such that each of
the support posts is withdrawn from its respective passageway. Alternatively, if the intermediate
member does not include a support post, this step can be accomplished by applying a proximally-
directed force on any suitable portion of the intermediate member such that is free of contact

with the tubular member.

[0091] Alternatively, if the intermediate member has a structural configuration similar to that
described below with respect to intermediate member 814, this step can be accomplished by
applying a transverse force on the intermediate member relative to the lengthwise axis of the
tubular member, a transverse force on the tubular member relative to the lengthwise axis of the
intermediate member, or by applying a transverse force on both the intermediate member and
the tubular member relative to the lengthwise axis of the tubular member such that the

intermediate member 1s separated from the tubular member.

[0092] Step 614 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on the tubular member until it has been withdrawn from the bodily passage
such that the distal end of the tubular member 1s disposed proximal to the bodily passage.
Optionally, step 614 can be omitted from method 600. For example, step 614 can be omitted in
embodiments in which the tubular member is formed of a biodegradable or bioabsorbable

material.

[0093] An optional step that can be completed prior to withdrawing the tubular member from
the bodily passage comprises suturing the tubular member to tissue that is disposed outside of the
bodily passage. This step can be accomplished by passing a suture through a passageway defined
by the tubular member and through the tissue that is disposed outside of the bodily passage to
secure the tubular member to the tissue and within the bodily passage. In embodiments in which
the body of the tubular member defines more than one passageway, an optional step than can be
completed prior to withdrawing the tubular member from the bodily passage comprises passing a
suture through each passageway, or one or more of the passageways, and through the tissue that
is disposed outside of the bodily passage to secure the tubular member to the wall that defines the

bodily passage.
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[0094] A step that can be completed in addition to, or alternative to, the optional steps
described above and prior to withdrawing the tubular member from the bodily passage
comprises suturing the tubular member to the wall that defines the bodily passage. This step can
be accomplished by passing a suture through a passageway defined by the tubular member and
through the bodily passage wall to secure the tubular member to the bodily passage wall and
within the bodily passage. In embodiments in which the body of the tubular member defines
more than one passageway, this step comprises passing a suture through each passageway, or one
or more of the passageways, and through the bodily passage wall to secure the tubular member

to the bodily passage wall.

[0095] An optional step that can be completed prior to withdrawing the tubular member from
the bodily passage comprises leaving the tubular member in the bodily passage for an interval of
time. Any suitable interval of time i3 considered suitable, and skilled artisans will be able to select
a suitable interval of time to leave a tubular member in a bodily passage according to a particular
embodiment based on various considerations, including the treatment intended to be performed.
Example intervals of time considered suitable to leave a tubular member within a bodily passage
include one or more minutes, one or more hours, one or more days, and any other interval of

time considered suitable for a particular application.

[0096] Another optional step that can be completed prior to withdrawing the tubular member
from the bodily passage comprises passing a medication and/or medical device through the
lumen defined by the tubular member and into the bodily passage to perform treatment.
Alternatively, a medical device can be passed through a portion of the lumen defined by the
tubular member. This step can be accomplished using any suitable medication and/or medical
device, and skilled artisans will be able to select a suitable medication and/or medical device to
pass through the entirety, or a portion, of a tubular member according to a particular
embodiment based on various considerations, including the treatment intended to be performed.
Example medical devices considered suitable to pass through the lumen defined by a tubular
member include suction catheters, balloon catheters, irrigation catheters, a camera, a light source,
and any other medical device considered suitable for a particular application. Another optional

step comprises performing treatment with a medical device that has been passed through a
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portion, or the entirety, of the lumen defined by the tubular member. Another optional step

comprises withdrawing the medical device from the lumen defined by the tubular member.

[0097] While various steps, alternative steps, and optional steps have been described above with
respect to treating a bodily passage, these steps, alternative steps, and optional steps can be
included in, accomplished concurrently with, and/or accomplished in the alternative to, the
methods, steps, alternative steps, and/or optional steps described below with respect to method

of treatment 700.
[0098] FIG. 8 1s a flowchart representation of another method 700 of treating a bodily passage.

[0099] A step 702 comprises introducing a guide wire having a guide wire proximal end and a
guide wire distal end into a bodily passage such that the guide wire distal end is disposed within
the bodily passage. The bodily passage 1s defined by a bodily passage wall. Another step 704
comprises advancing a medical device having a medical device proximal end and a medical
device distal end over the guide wire such that the guide wire 1s disposed within a lumen defined
by an elongate member of the medical device. Another step 706 comprises introducing the
medical device into the bodily passage such that the medical device distal end is disposed within
the bodily passage. Another step 708 comprises advancing the medical device into the bodily
passage until the second outside diameter of the tubular member is disposed within the bodily
passage. Another step 710 comprises withdrawing the guide wire from the bodily passage and the
medical device. Another step 712 comprises maintaining the position of the intermediate
member relative to the tubular member. Another step 714 comprises applying a proximally-
directed force on the elongate member while maintaining the position of the intermediate
member such that the elongate member is advanced proximally relative to the intermediate
member and the tubular member. Another step 716 comprises continuing the application of a
proximally-directed force on the elongate member while maintaining the position of the
intermediate member until the elongate member is free of the intermediate member and the
tubular member. Another step 718 comprises separating the intermediate member from the
tubular member. Another step 720 comprises suturing the tubular member to tissue. Another
step 722 comprises allowing an interval of time to pass. Another step 724 comprises removing the
sutures from the tissue and the tubular member. Another step 726 comprises withdrawing the

tubular member from the bodily passage.
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[00100] Step 702 can be accomplished using any suitable guide wire having any suitable length
and structural arrangement. Skilled artisans will be able to select a guide wire to introduce into a
bodily passage according to a particular embodiment based on various considerations, including
the treatment intended to be performed. Step 702 can be accomplished by applying a distally-
directed force (e.g., toward the bodily passage) on any suitable portion of the guide wire such that

the guide wire distal end is advanced into the bodily passage.

[00101] Step 702 can be accomplished by introducing a guide wire into any suitable bodily
passage. Skilled artisans will be able to select a suitable bodily passage to introduce a guide wire
according to a particular embodiment based on various considerations, including the treatment
intended to be performed. Example bodily passages considered suitable to introduce a guide wire
include a salivary duct, a portion of the urinary tract, and any other bodily passage considered

suitable for a particular application.

[00102] Step 704 can be accomplished using any suitable medical device according to an
embodiment, such as the embodiments described and illustrated herein. Skilled artisans will be
able to select a suitable medical device to advance over a guide wire according to a particular
embodiment based on various considerations, including the treatment intended to be performed.
Examples of medical devices considered suitable to advance over a guide wire to complete one or
more steps and/or methods described herein include medical devices that include an elongate
member that defines a lumen that extends from the proximal end of the elongate member to the
distal end of the elongate member (e.g., elongate member 212). Any of the medical devices
described and illustrated herein, such as medical device 10, medical device 210, medical device
410, medical device 810, medical devices that include the alternative components described
herein (e.g., elongate member 12, intermediate member 14’, intermediate member 8147,
tubular member 1016), are considered suitable and can include an elongate member that defines
a lumen that extends from the proximal end of the elongate member to the distal end of the

elongate member.

[00103] Step 704 can be accomplished by passing the proximal end of the guide wire through a
distal opening of the lumen defined by the elongate member (e.g., lumen 324 of elongate

member 212) and applying a distally-directed force (e.g., toward the bodily passage) on any
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suitable portion of the medical device such that the guide wire 1s passed through the a proximal

opening of the lumen and the medical device is disposed on the guide wire.

[00104] Step 706 can be accomplished as described above with respect to step 602 and by
applying a distally-directed force (e.g., toward the bodily passage) on any suitable portion of the
medical device such that the medical device distal end is advanced distally over the guide wire

and introduced into the bodily passage.

[00105] Step 708 can be accomplished by applying a distally-directed force (e.g., toward the
bodily passage) on any suitable portion of the medical device such that the medical device distal
end 1s advanced into the bodily passage, over the guide wire, and the second outside diameter of
the tubular member is disposed within the bodily passage. For example, a distally-directed force
can be applied to an elongate member of an embodiment, such as elongate member 12, elongate

member 127, elongate member 212, elongate member 412, or elongate member 812.

[00106] An optional step comprises advancing the medical device into the bodily passage such
that the flared proximal portion of the tubular member contacts tissue disposed outside of the
bodily passage. This step can be accomplished by placing a distally-directed force on any suitable
portion of the medical device until the distal surface of the flared proximal portion contacts the
tissue disposed outside of the bodily passage. Alternatively, if the tubular member omits the
inclusion of a flared proximal portion, such as tubular member 416, an optional step comprises
advancing the medical device into the bodily passage such that the second surface of the tubular
member contacts tissue disposed outside of the bodily passage. This step can be accomplished by
placing a distally-directed force on any suitable portion of the medical device until the second
surface of the tubular member contacts the tissue disposed outside of the bodily passage.
Alternatively, if the tubular member defines a constant, or substantially constant diameter along
a proximal portion of its length, an optional step comprises advancing the medical device into the
bodily passage such that the proximal end of the tubular member is disposed adjacent, or near,
an opening of the bodily passage. This step can be accomplished by placing a distally-directed
force on any suitable portion of the medical device until the distal surface of second surface of the

tubular member contacts the tissue disposed outside of the bodily passage.
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[00107] Step 710 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on any suitable portion of the guide wire such that the guide wire is
withdrawn from the bodily passage and the lumen defined by the elongate member. Optionally,

this step can be completed prior to step 720 or step 722.

[00108] Step 712 can be accomplished by maintaining the position of the intermediate member
relative to the tubular member. This step can be accomplished by applying any suitable force
(e.g., distally-directed, proximally-directed, radially-directed) on the intermediate member such
that the position of the intermediate member i1s maintained relative to the tubular member, the

tissue disposed outside of the bodily passage, and/or the bodily passage.

[00109] Step 714 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on any suitable portion of the elongate member while maintaining the
position of the intermediate member relative to the tubular member such that the elongate
member 1s advanced proximally relative to the intermediate member and tubular member and
the elongate member is advanced proximally through the lumen defined by the tubular member.
For example, step 714 can be accomplished concurrently with step 712. Proximally-directed
force can be applied to the proximal portion 30, proximal portion 30°, proximal portion 230,
proximal portion 430, proximal portion 830, or any other portion of an elongate member

considered suitable for a particular application.

[00110] Step 716 can be accomplished by continuing the application of a proximally-directed
force (e.g., away from the bodily passage) on the elongate member while maintaining the position
of the intermediate member relative to the tubular member until the distal end of the shaft 1s
disposed proximal to the proximal end of the intermediate member and the elongate member 1s

free of the intermediate member and the tubular member.

[00111] Step 718 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on any suitable portion of the intermediate member (e.g., disc-shaped portion
67, cuboid portion 267, disc-shaped portion 467) such that the support post 1s withdrawn from
the passageway defined by the tubular member. Alternatively, if the intermediate member
includes more than one support post and the tubular member defines more than one passageway

(e.g., intermediate member 414, tubular member 416), this step can be accomplished by applying
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a proximally-directed force (e.g., away from the bodily passage) on any suitable portion of the
intermediate member such that each of the support posts is withdrawn from its respective
passageway. Alternatively, if the intermediate member has a structural configuration similar to
that described below with respect to intermediate member 814, this step can be accomplished by
applying a transverse force on the intermediate member relative to the lengthwise axis of the
tubular member, a transverse force on the tubular member relative to the lengthwise axis of the
intermediate member, or by applying a transverse force on both the intermediate member and
the tubular member relative to the lengthwise axis of the tubular member such that the

intermediate member 18 separated from the tubular member.

[00112] Step 720 can be accomplished by suturing the tubular member to tissue that is
disposed outside of the bodily passage. This step can be accomplished by passing one or more
sutures through a passageway defined by the tubular member and through the tissue that is
disposed outside of the bodily passage to secure the tubular member to the tissue and within the
bodily passage. In embodiments in which the body of the tubular member defines more than one
passageway, an alternative step than can be completed prior to withdrawing the tubular member
from the bodily passage comprises passing one or more sutures through each passageway, or one
or more of the passageways, and through the tissue that is disposed outside of the bodily passage

to secure the tubular member to the wall that defines the bodily passage.

[00113] An optional step that can be completed in addition, or alternative to, step 720
comprises suturing the tubular member to tissue that defines the bodily passage. This step can be
accomplished by passing one or more sutures through a passageway defined by the tubular
member and through the tissue that defines the bodily passage to secure the tubular member to
the tissue and within the bodily passage. In embodiments in which the body of the tubular
member defines more than one passageway, this step comprises passing one or more sutures
through each passageway, or one or more of the passageways, and through the tissue that defines

the bodily passage to secure the tubular member to the wall that defines the bodily passage.

[00114] Step 722 can be accomplished by allowing an interval of time to pass before removing
the sutures and withdrawing the tubular member from the bodily passage. Any suitable interval
of time is considered suitable, and skilled artisans will be able to select a suitable interval of time

to leave a tubular member in a bodily passage according to a particular embodiment based on
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various considerations, including the treatment intended to be performed. Example intervals of
time considered suitable to leave a tubular member within a bodily passage include one or more
minutes, one or more hours, one or more days, and any other interval of time considered suitable

for a particular application.

[00115] Step 724 can be accomplished by removing the one or more sutures such that the
tubular member can be removed from the bodily passage. Optionally, step 724 can be omitted
from method 700. For example, step 724 can be omitted in embodiments in which the one or

more sutures are formed of a biodegradable or bioabsorbable material.

[00116] Step 726 can be accomplished by applying a proximally-directed force (e.g., away from
the bodily passage) on the tubular member until it has been withdrawn from the bodily passage
such that the distal end of the tubular member is disposed proximal to the bodily passage.
Optionally, step 726 can be omitted from method 700. For example, step 726 can be omitted in
embodiments in which the tubular member is formed of a biodegradable or bioabsorbable

material.

[00117] While various steps, alternative steps, and optional steps have been described above
with respect to treating a bodily passage, these steps, alternative steps, and optional steps can be
included in, accomplished concurrently with, and/or accomplished in the alternative to, the
methods, steps, alternative steps, and/or optional steps described above with respect to method

of treatment 600.

[00118] FIGS. 9, 10, 11, 12, 13, 14, and 15 illustrate another medical device 810. Medical
device 810 is similar to the medical device 10 illustrated in FIGS. 1, 2, and 3 and described
above, except as detailed below. Thus, the medical device 810 comprises an elongate member

812, an intermediate member 814, and a tubular member 816.

[00119] In this embodiment, the proximal portion 830 has a first outside diameter 837 and a
second outside diameter 839 and the body 828 of the elongate member 812 defines a
protuberance 930. The first outside diameter 837 of the proximal portion 830 is disposed on the
distal end 836 of the proximal portion 830 and the second outside diameter 839 of the proximal

portion 830 is disposed on the proximal end 834 of the proximal portion 830. The first outside
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diameter 837 is greater than the second outside diameter 839. The body 828 of the elongate
member 812 defines the first outside diameter 837 along a first portion 838 of the proximal
portion 830 and the second outside diameter 839 along a second portion 840 of the proximal
portion 830. The first portion 838 extends from the distal end 836 toward the proximal end 834
to the second portion 840 and has a length that is less than the length 835 of the proximal
portion 830. The second portion 840 extends from the first portion 838 to the proximal end 834
of the proximal portion 830 and has a length that is greater than the length 835 of the proximal
portion 830. However, other structural arrangements are considered suitable, such as a first
portion that has a length that is greater than, equal to, or substantially equal to, the length of a

second portion.

[00120] The protuberance 930 is defined between the proximal end 844 of the shaft 832 and
the distal end 846 of the shaft 832. The protuberance 930 extends outward and away from the
shaft 832 and has an outside diameter 931 and a thickness 932. The outside diameter 931 of the
protuberance 930 is greater than the first outside diameter 847 of the shaft 832 that extends from
the protuberance 930 toward the distal end 846 of the shaft 832. The thickness 932 of the
protuberance 930 extends from the proximal end of the protuberance 930 to the distal end of the
protuberance 930 and can be any suitable thickness capable of releasably attaching the
intermediate member 814 to the elongate member 812, as described in more detail herein. The
portion of the shaft 832 disposed between the proximal portion 830 and the protuberance 930
has an outside diameter that is less than the outside diameter 931 of the protuberance 930. In the
illustrated embodiment, the portion of the shaft 832 disposed between the proximal portion 830
and the protuberance 930 has an outside diameter that 1s greater than the first outside diameter
847 of the shaft 832 disposed distal to the protuberance 930. However, alternative embodiments
can include a portion of the shaft that is disposed between the proximal portion 830 and the
protuberance 930 that has an outside diameter that is equal to, substantially equal to, or less than
the first outside diameter 847 of the shaft 832 that 1s distal to the protuberance 930. While the
protuberance 930 is described as defined by the body 828 of the elongate member 812, a
protuberance can alternatively be a separate component attached to the shaft of an elongate
member using any suitable technique or method of attachment, such as welding, or by using

adhesives.
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[00121] In the illustrated embodiment, the body 856 of the intermediate member 814 defines a
first opening 858, a second opening 860, a lumen 862, an edge 940, a notch 942, a slot 944, and
recess 946. The first opening 858 1s disposed on the proximal end 852 and the second opening
860 1s defined within the slot 944 (e.g., between the first surface 864 and the second surface 866)
such that the second opening 860 is in communication with slot 944. The lumen 862 extends
from the first opening 858 to the second opening 860 thereby extending from the proximal end

852 of the intermediate member 814 to the slot 944.

[00122] The edge 940 of the intermediate member 814 extends from the first surface 864 to the
second surface 866. The notch 942 is defined on the edge 940, interrupts the surface of the edge
940, and 1s sized and configured to receive a portion of the tubular member 816. The notch 942
is in communication with the first opening 858, second opening 860, and the lumen 862 via slot

944, as described in more detail herein.

[00123] The slot 944 is cooperatively defined by the edge 940 and the second surface 866 and
extends from the second surface 866 into the intermediate member body 856. The slot 944
extends from the notch 942 defined on the edge 940 to a slot end 948 and from the second
surface 866 and into the body 856 of the intermediate member 814. The second opening 860 is
disposed between the notch 942 and the slot end 948 such that the slot 944 is in communication
with the lumen 862 defined by the intermediate member 814. The slot 944 has a first portion
950 and a second portion 952 and is sized and configured to receive a portion of the tubular
member 816 (e.g., flared proximal portion 888). Alternatively, a slot can be sized and configured
to receive any suitable tubular member, or portion of a tubular member, such as tubular member
16, tubular member 216, tubular member 416, tubular member 1016, and any other tubular

member considered suitable to include in a medical device.

[00124] The first portion 950 has a first width 954, a first depth 956, a first height 958, and an
end 960. The first width 954 1s defined on the second surface 866 and 1s less than the first outside
diameter 887 of the tubular member 816, greater than the second outside diameter 889 of the
tubular member 816, and less than the diameter of the second opening 860. However,
alternative embodiments can include a first portion that has a width that is greater than the
diameter of the second opening and/or less than the second outside diameter of the tubular

member such that an interference fit between the intermediate member and the tubular member
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can be achieved. The first depth 956 extends from the second surface 866 and into the body 856
of the intermediate member 814 toward the first surface 864 and is less than the second depth
964, as described herein. However, alternative embodiments can include a slot that has a first
depth that is greater than, equal to, or substantially equal to, the second depth. The first height
958 extends from the edge 940 to the end 960 of the first portion 950 along a portion of the

diameter of the intermediate member 814.

[00125] The second portion 952 has a second width 962, a second depth 964, a second height
966, and an end 968. The second width 962 is greater than the first width 954 and is disposed
between the proximal end 852 and the distal end 854 of the intermediate member 814. Thus, the
slot 944 defines a shoulder 970 between the proximal end 852 and the distal end 854 of the
intermediate member 814. The second width 962 15 greater than the first outside diameter 887 of
the tubular member 816. However, alternative embodiments can include a second inside
diameter that is less than, equal to, or substantially equal to, the first outside diameter of a
tubular member. The second depth 964 extends from the first portion 950 of the slot 944 into the
body 856 of the intermediate member 814 and away from the second surface 866 (e.g., toward
the first surface 864). The second depth 964 is sized and configured to receive the third portion
896 (e.g., flared proximal portion 888) of the tubular member 816 such that the tubular member
816 can be releasably attached within the slot 944. In the embodiment illustrated, the second
depth 964 has a length that is equal to the length of the third portion 896 (e.g., flared proximal
portion 888) of the tubular member 816. However, alternative embodiments can include a
second depth has a length that is substantially equal to, greater than, or less than, the length of

the third portion of the tubular member.

[00126] The second height 966 extends from the edge 940 to the end 968 of the second portion
952 and is greater than the first height 958. In the embodiment illustrated, the end 960 of the
first portion 950 is disposed a first distance from the center of the intermediate member 814 and
the end 968 of the second portion 952 is disposed a second distance from the center of the
intermediate member 814. The second distance is greater than the first distance. The end 968 of
the second portion 952 is positioned such that when the tubular member 816 is disposed within
the slot 944, as shown in FIG. 15, and contacts, or is disposed near the end 968 of the second

portion 952, the lumen 862 defined by the intermediate member 814 is aligned with the lumen
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886 defined by the tubular member 816 such that they are coaxial and/or in communication

with one another.

[00127] In the embodiment illustrated, the end 960 of the first portion 950 is configured such
that it corresponds to the structural arrangement of the exterior surface of the tubular member
816 along the fourth portion 900. In addition, the end 968 of the second portion 952 is
configured such that it corresponds to the structure of the proximal end 876 of the tubular
member 816. Thus, the end 960 of the first portion 950 and the end 968 of the second portion
952 are curved. However, alternative embodiments can include an intermediate member that
defines a slot that has any suitable configuration, such as those that correspond to the
configuration of the proximal end of a tubular member. Alternatively, the end of the first portion
and/or second portion of a slot can be configured such that they do not correspond to the

structure of a tubular member.

[00128] The recess 946 is defined between the proximal end (e.g., first opening 858) and the
distal end of the lumen 862 (e.g., second opening 860) within the lumen 862 and has an inside
diameter that is greater than the inside diameter of the lumen 862. The recess 946 extends along
a first portion 855 of the intermediate member 814 and is sized and configured to receive the
protuberance 930. The diameter of the recess 946 is equal to the outside diameter 931 of the
protuberance 930 and the first portion 855 of the intermediate member 814 has a length that is
equal to the thickness 932 of the protuberance 930. This configuration provides a snap fit
configuration between the elongate member 812 and the intermediate member 814 when the
two components are releasably attached to one another. However, alternative embodiments
could include a recess that has a diameter that is greater than, substantially equal to, or less than
the outside diameter of a protuberance and/or a recess that extends along a portion of the
intermediate member that is greater than, substantially equal to, or less than the thickness of the

protuberance.

[00129] In use, the shaft 832 of the elongate member 812 1s passed through lumen 862 such
that the protuberance 930 is partially disposed within the recess 946. Depending on the structural
configuration of the recess defined by an intermediate member, alternative embodiments can
include a protuberance that is entirely disposed within a recess defined by an intermediate

member when the two components are releasably attached to one another. In the embodiment
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illustrated, the intermediate member 814 is formed of a material that is relatively more flexible
than the material that forms elongate member 812 such that first opening 858 can expand when
protuberance 930 is advanced distally through the lumen 862 and return to its original
configuration, or a configuration that is substantially similar to its original configuration, after the
protuberance 930 1is disposed within the recess 946. Alternatively, a portion (e.g., protuberance),
or the entirety, of the shaft can be formed of a material that is relatively more flexible than the
material that forms the intermediate member such that the protuberance can compress and allow
the intermediate member to be passed over the protuberance until the protuberance 1s disposed

within the recess defined by the intermediate member.

[00130] While an interlocking structure has been illustrated between the elongate member 812
and the intermediate member 814, any suitable locking structure can be included on an elongate
member and/or an intermediate member to provide releasable attachment between the elongate
member and the intermediate member. Skilled artisans will be able to select a suitable locking
structure to include on an elongate member and/or intermediate member according to a
particular embodiment based on various considerations, including the material(s) that forms the
elongate member and the intermediate member. Example locking structures considered suitable
include interlocking structures, structures that provide a friction fit between the elongate member
and the intermediate member (e.g., the shaft of the elongate member has an outside diameter
that 1s greater than a portion of the intermediate member lumen such that a friction fit can be
achieved), mechanical fasteners, morse taper configurations, and any other structure considered

suitable for a particular embodiment.

[00131] While the slot 944 has been illustrated as having a particular structural arrangement, a
slot defined by an intermediate member can have any suitable structural arrangement capable of
releasably attaching a tubular member to the intermediate member. Skilled artisans will be able
to select a suitable structural arrangement for a slot according to a particular embodiment based
on various considerations, including the structural arrangement of the proximal end of a tubular
member and/or the material(s) that forms a tubular member. For example, a slot can be tapered
such that it corresponds to the structural arrangement of an embodiment of the proximal end of
a tubular member. FIG. 19 illustrates an intermediate member 814" similar to intermediate

member 814 except intermediate member 814" defines a slot 944" that has a tapered
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configuration that corresponds with the structural arrangement of an embodiment of a tubular
member (e.g., tubular member 16, tubular member 216, tubular member 816). Alternatively, a
slot can extend from an opening defined on a surface of an intermediate member (e.g., second
surface of an intermediate member) to a slot end. In these embodiments, the proximal end of the
tubular member can be advanced through the opening defined on the surface of the intermediate
member and toward the slot end to align the lumen defined by the tubular member with the
lumen defined by the intermediate member such that they are coaxial an/or in communication

with one another.

[00132] In the illustrated embodiment, the first opening 882 of the tubular member 816 has a
diameter that is equal to the diameter of the lumen 862 defined by the intermediate member 814.
However, the first opening of a tubular member can have any suitable diameter, such as a
diameter that is greater than, less than, or equal to, the diameter of the lumen defined by an

intermediate member.

[00133] The intermediate member 814 and the tubular member 816 have a first configuration
and a second configuration. In the first configuration, the tubular member 816 is free of the
intermediate member 814, as shown in FIG. 14. In the second configuration, the tubular
member 816 is partially disposed within the slot 944 defined by the intermediate member 814
such that the tubular member 816 1s releasably attached to the intermediate member 814, as
shown in FIGS. 9 and 15. To assemble the medical device 810, the proximal end 876 of the
tubular member 816 is positioned near the notch 942 defined on the edge 940 of the
intermediate member 814, as shown in FIG. 14, and is advanced into slot 944, as shown in FIG.
15. The tubular member 816 is advanced into the slot 944 by applying a transverse force on the
intermediate member 814 relative to the lengthwise axis of the tubular member 816, a transverse
force on the tubular member 816 relative to the lengthwise axis of the intermediate member 814,
or by applying a transverse force on both the intermediate member 814 and the tubular member
816 relative to the lengthwise axis of the tubular member 816. The transverse force(s) is applied
until the lumen 862 defined by the intermediate member 814 is in communication with the
lumen 886 defined by the tubular member 816 (e.g., lumen 862 defined by the intermediate
member 814 is aligned, or coaxial, with the lumen 886 defined by the tubular member 816).

Thus, when assembled, the tubular member 816 is partially disposed within the slot 944 defined

43



WO 2016/022454 PCT/US2015/043375

by the intermediate member 814. Subsequently, the distal end 826 of the elongate member 812
is advanced through the lumen 862 defined by the intermediate member 814 and the lumen 886
defined by the tubular member 816 until the protuberance 930 is disposed within the recess 946
defined by the intermediate member 814 and the distal end 836 of the proximal portion 830

contacts the first surface 864 of the intermediate member 814.

[00134] When the medical device 810 is fully assembled, as illustrated in FIG. 9, the
intermediate member 814 is releasably attached to the tubular member 812 and is disposed on
the shaft 832 such that a portion of the intermediate member 814 is disposed between the distal
end 836 of the proximal portion 830 and the proximal end 876 of tubular member 816. Thus, a
portion of the intermediate member 814 1s disposed between the proximal portion 830 and the

tubular member 816.

[00135] FIGS. 16, 17, and 18 illustrate an alternative tubular member 1016. Tubular member
1016 1s similar to the tubular member 16 illustrated in FIGS. 1, 2, and 3 and described above,

except as detailed below. Thus, the tubular member 1016 comprises a proximal end 1076, a

distal end 1078, and a body 1080.

[00136] In the embodiment illustrated, the body 1080 of the tubular member 1016 defines a
first set of passageways 1092 on the flared proximal portion 1088 and a second set of
passageways 1093 on the fourth portion 1100 of the tubular member 1016. Each passageway in
the first set of passageways 1092 is defined on an axis that is disposed parallel to the lengthwise
axis of the tubular member 1016 and provides access to the lumen 1086 defined by the tubular
member 1016. However, alternative embodiments can include one or more passageways defined
on the flared proximal portion 1088 that are disposed on an axis that is not parallel to the

lengthwise axis of the tubular member 1016.

[00137] A first portion of the second set of passageways 1093 is disposed on a first side of the
fourth portion 1100 of the tubular member 1016 and a second portion of the second set of
passageways 1093 is disposed on a second side of the fourth portion 1100 of the tubular member
1016. In the embodiment illustrated, the first portion of the second set of passageways 1093 1is
opposably positioned from the second portion of the second set of passageways 1093 relative to

the lengthwise axis of the tubular member 1016. However, alternative embodiments can include
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a first portion of a set of passageways that are positioned at any suitable location on a tubular
member relative to a second portion of the set of passageways (e.g., first portion is not opposably

positioned from the second portion).

[00138] Each passageway in the second set of passageways 1093 is defined on an axis that is
disposed orthogonal to the lengthwise axis of the tubular member 1016 and provides access to
the lumen 1086 defined by the tubular member 1016. However, alternative embodiments can
include one or more passageways defined on the fourth portion 1100 of the tubular member

1016 that are disposed on an axis that is not orthogonal to the lengthwise axis of the tubular

member 1016.

[00139] Each passageway of the first set of passageways 1092 and second set of passageways
1093 has a diameter that 1s sized and configured to receive a thread, the same thread a plurality
of times, or a plurality of threads, such that the tubular member 1016 can be sutured to the tissue
disposed outside of the bodily passage and/or the bodily passage wall. In addition, each
passageway of the first set of passageways 1092 and second set of passageways 1093 has a
diameter that is sized and configured to allow a fluid, such as saliva, to pass through the
passageway and enter the lumen 1086 such that the fluid can pass through the device and exit
through the opening defined on the proximal end (e.g., if the distal opening were to become
occluded) and/or the opening on the distal end of the tubular member (e.g., if the proximal
opening were to become occluded). For example, if the distal end of the tubular member 1016
were to become occluded during use, or was occluded, saliva can enter the lumen 1086 through
one or more of the passageways of the first set of passageways 1092 and/or second set of
passageways 1093 and exit the tubular member 1016 through the proximal opening. A tubular
member can be configured such that it has an outside diameter that decreases from the proximal
end of the tubular member to the distal end of the tubular member (e.g., a first outside diameter
at the proximal end and a second outside diameter at the distal end that is less than the first
outside diameter) to allow for a fluid, such as saliva, to pass through a lumen defined by the
tubular member. Alternatively, or in combination with a decreasing outside diameter, the tubular
member can define one or more steps, or shoulders, along its length that reduces the outside
diameter of the tubular member from a portion located proximal to the step, or shoulder, to a

portion located distal of the step, or shoulder.
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[00140] While a first set of passageways 1092 has been illustrated as defined on the flared
proximal portion 1088 and a second set of passageways 1093 has been illustrated as defined on
the fourth portion 1100 of the tubular member 1016, any suitable number of passageways can be
defined on any suitable portion of a tubular member. Skilled artisans will be able to select a
suitable number of passageways to define on a tubular member and a suitable location to position
each passageway according to a particular embodiment based on various considerations,
including the number of support posts defined by an intermediate member included in a medical
device of which the tubular member is a component and/or the desired location to suture a
tubular member to the tissue disposed outside of the bodily passage and/or the bodily passage
wall. Example number of passageways considered suitable to include on a tubular member
include one, at least one, two, a plurality, three, four, five, six, seven, and any other number
considered suitable for a particular application. For example, a suitable number of passageways
to include in a first set of passageways defined on a tubular member includes two, a plurality,
three, four, and any other number of passageways considered suitable for a particular
embodiment. For example, a suitable number of passageways to include in a second set of
passageways defined on a tubular member includes two, a plurality, three, four, and any other
number of passageways considered suitable for a particular embodiment. Alternatively, a single
passageway can be included on the flared proximal portion of a tubular member and/or a single
passageway can be included on the fourth portion of the tubular member. Example locations
considered suitable to define a passageway on a tubular member include on the flared proximal
portion of a tubular member, between the proximal end and the distal end of a tubular member,
on the tapered distal portion of a tubular member, and any other location considered suitable for

a particular embodiment.

[00141] Those with ordinary skill in the art will appreciate that various modifications and
alternatives for the described and illustrated embodiments can be developed in light of the overall
teachings of the disclosure. Accordingly, the particular arrangements disclosed are intended to be
illustrative only and not limiting as to the scope of the invention, which is to be given the full

breadth of the appended claims and any and all equivalents thereof.
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What 1s claimed 1s:

1. A medical device for the treatment of a bodily passage, said medical device comprising:

an elongate member having a proximal portion and a shaft extending distally from the
proximal portion, the proximal portion having a first proximal end, a first distal end, and a first
outside diameter, the shaft having a second proximal end attached to the first distal end of the
proximal portion, a second distal end, and a second outside diameter that is less than the first

outside diameter;

an intermediate member releasably attached to the elongate member and disposed on the
shaft, the intermediate member having a third proximal end, a third distal end, a first surface, a
second surface, an mtermediate member body, and a third outside diameter that is greater than
the first outside diameter of the proximal portion of the elongate member, the intermediate
member body defining a first intermediate member opening, a second intermediate member
opening, an intermediate member lumen, an edge, and a slot, the first intermediate member
opening defined on the first surface of the intermediate member, the second intermediate
member opening defined between the first surface and the second surface and in communication
with the slot, the intermediate member lumen extending from the first intermediate member
opening to the second intermediate member opening, the intermediate member lumen having a
first inside diameter that 1s less than the first outside diameter of the proximal portion of the
elongate member, the edge extending from the first surface to the second surface of the
mtermediate member, the slot cooperatively defined by the edge and the second surface and

extending from the second surface into the intermediate member body; and

a tubular member partially disposed within the slot defined by the intermediate member
such that the tubular member is releasably attached to the intermediate member, the tubular
member disposed on the shaft of the elongate member and having a fourth proximal end, a
fourth distal end, and a tubular member body defining a first tubular member opening on the

fourth proximal end, a second tubular member opening on the fourth distal end, and a tubular
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member lumen extending from the first tubular member opening to the second tubular member

opening.

2. The medical device of claim 1, wherein the slot has a first portion and a second portion,
the first portion extending from the second surface toward the first surface of the intermediate
member and having a first width, the second portion extending from the first portion toward the
first surface of the intermediate member and having a second width that 1s greater than the first

width.

3. The medical device of claim 2, wherein the tubular member body defines a proximal
portion extending from the fourth proximal end toward the fourth distal end and a distal portion
extending from the fourth distal end toward the fourth proximal end, the proximal portion of the
tubular member having a fourth outside diameter that 1s greater than the first width of the slot,
and the distal portion of the tubular member having a fifth outside diameter that 1s less than the

fourth outside diameter; and

wherein the proximal portion of the tubular member 1s disposed within the slot defined

by the intermediate member.

4. The medical device of claim 3, wherein the proximal portion of the tubular member 1s

frustoconical and tapers from the fourth proximal end toward the fourth distal end.

5. The medical device of claim 3, wherein the tubular member body defines a passageway
on the proximal portion of the tubular member, the passageway extending through the tubular

member body and providing access to the tubular member lumen.
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6. The medical device of claim 3, wherein the tubular member body defines a passageway
between the proximal portion of the tubular member and the fourth distal end, the passageway

extending through the tubular member body and providing access to the tubular member lumen.

7. The medical device of claim 1, wherein the intermediate member lumen is in

communication with the tubular member lumen.

8. The medical device of claim 1, wherein the intermediate member body defines a recess
between the first intermediate member opening and the second intermediate member opening
within the mtermediate member lumen, the recess having a second inside diameter that is greater

than the first inside diameter of the intermediate member lumen.

9. The medical device of claim 8, wherein the shaft has a protuberance disposed between
the second proximal end and the second distal end, the protuberance having a fourth outside

diameter that is greater than the second outside diameter of the shaft; and

wherein the protuberance 1s disposed within the recess defined by the intermediate

member.

10. The medical device of claim 1, wherein the second distal end is tapered;
wherein the fourth distal end 1s tapered; and

wherein the fourth distal end of the tubular member 1s disposed between the second

proximal end and the second distal end of the shaft.
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11. The medical device of claim 1, wherein the shaft has a first length extending from the

second proximal end to the second distal end;

wherein the tubular member has a second length extending from the fourth proximal end

to the fourth distal end; and

wherein the first length of the shaft is greater than the second length of the tubular

member.

12. A medical device for the treatment of a bodily passage, said medical device comprising:

an elongate member having a proximal portion and a shaft extending distally from the
proximal portion, the proximal portion having a first proximal end, a first distal end, and a first
outside diameter, the shaft having a second proximal end attached to the first distal end of the
proximal portion, a second distal end, and a second outside diameter that 1s less than the first

outside diameter;

an intermediate member releasably attached to the elongate member and disposed on the
shaft, the intermediate member having a third proximal end, a third distal end, a first surface, a
second surface, an mtermediate member body, and a third outside diameter that is greater than
the first outside diameter of the proximal portion of the elongate member, the intermediate
member body defining a first intermediate member opening, a second mntermediate member
opening, an intermediate member lumen, an edge, and a slot, the first intermediate member
opening defined on the first surface of the intermediate member, the second intermediate
member opening defined between the first surface and the second surface and in communication
with the slot, the intermediate member lumen extending from the first intermediate member
opening to the second intermediate member opening, the intermediate member lumen having a
first inside diameter that is less than the first outside diameter of the proximal portion of the
elongate member, the edge extending from the first surface to the second surface of the
mtermediate member, the slot cooperatively defined by the edge and the second surface and
extending from the second surface into the intermediate member body, the slot having a first

portion and a second portion, the first portion extending from the second surface toward the first
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surface and having a first width, the second portion extending from the first portion toward the

first surface and having a second width that is greater than the first width; and

a tubular member partially disposed within the slot defined by the intermediate member
such that the tubular member is releasably attached to the intermediate member, the tubular
member disposed on the shaft of the elongate member and having a fourth proximal end, a
fourth distal end, and a tubular member body defining a first tubular member opening on the
fourth proximal end, a second tubular member opening on the fourth distal end, a tubular
member lumen extending from the first tubular member opening to the second tubular member
opening, a proximal portion extending from the fourth proximal end toward the fourth distal end,
and a distal portion extending from the fourth distal end toward the fourth proximal end, the
proximal portion of the tubular member having a fourth outside diameter that is greater than the
first width of the slot, the distal portion of the tubular member having a fifth outside diameter
that 1s less than the fourth outside diameter, the proximal portion of the tubular member

disposed within the slot defined by the intermediate member;

wherein the intermediate member lumen 1s in communication with the tubular member

lumen.

13.  The medical device of claim 12, wherein the proximal portion of the tubular member is

frustoconical and tapers from the fourth proximal end toward the fourth distal end.

14, The medical device of claim 12, wherein the tubular member body defines a passageway
on the proximal portion of the tubular member, the passageway extending through the tubular

member body and providing access to the tubular member lumen.

15.  The medical device of claim 12, wherein the tubular member body defines a passageway
between the proximal portion of the tubular member and the fourth distal end, the passageway

extending through the tubular member body and providing access to the tubular member lumen.
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16.  The medical device of claim 12, wherein the intermediate member body defines a recess
between the first intermediate member opening and the second intermediate member opening
within the intermediate member lumen, the recess having a second inside diameter that is greater

than the first inside diameter of the intermediate member lumen.

17.  The medical device of claim 16, wherein the shaft has a protuberance disposed between
the second proximal end and the second distal end, the protuberance having a sixth outside

diameter that is greater than the second outside diameter of the shaft; and

wherein the protuberance is disposed within the recess defined by the intermediate

member.

18. The medical device of claim 12, wherein the second distal end 1s tapered;
wherein the fourth distal end 1s tapered; and

wherein the fourth distal end of the tubular member is disposed between the second

proximal end and the second distal end of the shaft.

19.  The medical device of claim 12, wherein the shaft has a first length extending from the

second proximal end to the second distal end;

wherein the tubular member has a second length extending from the fourth proximal end

to the fourth distal end; and

wherein the first length of the shaft is greater than the second length of the tubular

member.
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20. A medical device for the treatment of a bodily passage, said medical device comprising:

an elongate member having a proximal portion and a shaft extending distally from the
proximal portion, the proximal portion having a first proximal end, a first distal end, and a first
outside diameter, the shaft having a second proximal end attached to the first distal end of the
proximal portion, a tapered second distal end, a second outside diameter that is less than the first
outside diameter, and a protuberance disposed between the second proximal end and the second
distal end, the protuberance having a third outside diameter that is greater than the second

outside diameter of the shaft;

an intermediate member releasably attached to the elongate member and disposed on the
shaft, the intermediate member having a third proximal end, a third distal end, a first surface, a
second surface, an intermediate member body, and a fourth outside diameter that is greater than
the first outside diameter of the proximal portion of the elongate member, the intermediate
member body defining a first intermediate member opening, a second intermediate member
opening, an intermediate member lumen, an edge, a slot, and a recess, the first intermediate
member opening defined on the first surface of the intermediate member, the second
intermediate member opening defined between the first surface and the second surface and in
communication with the slot, the intermediate member lumen extending from the first
intermediate member opening to the second intermediate member opening, the intermediate
member lumen having a first inside diameter that is less than the first outside diameter of the
proximal portion of the elongate member, the edge extending from the first surface to the second
surface of the intermediate member, the slot cooperatively defined by the edge and the second
surface and extending from the second surface into the intermediate member body, the slot
having a first portion and a second portion, the first portion extending from the second surface
toward the first surface and having a first width, the second portion extending from the first
portion toward the first surface and having a second width that is greater than the first width, the
recess defined between the first intermediate member opening and the second intermediate
member opening within the intermediate member lumen and having a second inside diameter

that 1s greater than the first inside diameter of the intermediate member lumen; and

a tubular member partially disposed within the slot defined by the intermediate member

such that the tubular member is releasably attached to the intermediate member, the tubular

33



WO 2016/022454 PCT/US2015/043375

member disposed on the shaft of the elongate member and having a fourth proximal end, a
tapered fourth distal end, and a tubular member body defining a first tubular member opening
on the fourth proximal end, a second tubular member opening on the fourth distal end, a tubular
member lumen extending from the first tubular member opening to the second tubular member
opening, a frustoconical proximal portion extending from the fourth proximal end and tapering
toward the fourth distal end, and a distal portion extending from the fourth distal end toward the
fourth proximal end, the frustoconical proximal portion of the tubular member having a fifth
outside diameter that 1s greater than the first width of the slot, the distal portion of the tubular
member having a sixth outside diameter that 1s less than the fifth outside diameter, the
frustoconical proximal portion of the tubular member disposed within the slot defined by the

mtermediate member;

wherein the intermediate member lumen 1s in communication with the tubular member

lumen;

wherein the protuberance 1s disposed within the recess defined by the intermediate

member; and

wherein the fourth distal end of the tubular member 1s disposed between the second

proximal end and the second distal end of the shaft.
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