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(57) Abréegée/Abstract:

The present disclosure relates generally to the field of medical devices and establishing fluid communication between body lumens.
In particular, the present disclosure relates to devices and methods for establishing a controlled flow or access passage between
body lumens. The device (600) comprises an elongate tubular body comprising a proximal portion, a distal portion, and a length
therebetween. The elongate tubular body defines a lumen along the length. The elongate tubular body has an unexpanded
configuration, and an expanded configuration. The proximal portion expands into a proximal retention member, the distal portion
expands Into a distal retention member, and a cylindrical saddle region extends therebetween. The cylindrical saddle region
Includes an internal cone configured to move between a first diameter configuration and a second diameter configuration larger
than the first diameter configuration.
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(57) Abstract: The present disclosure relates generally to the field of medical devices and establishing fluid communication between

body lumens. In particular, the present disclosure relates to devices and methods for establishing a controlled flow or access passage
between body lumens. The device (600) comprises an elongate tubular body comprising a proximal portion, a distal portion, and
a length therebetween. The elongate tubular body defines a lumen along the length. The elongate tubular body has an unexpanded
configuration, and an expanded configuration. The proximal portion expands into a proximal retention member, the distal portion
expands 1nto a distal retention member, and a cylindrical saddle region extends therebetween. The cylindrical saddle region includes
an internal cone configured to move between a first diameter configuration and a second diameter configuration larger than the first
diameter configuration.
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FLOW CONTROL STENT

CROSS REFERENCE TO RELATED APPLICATIONS
[0001] This application claims the benefit of priority under 35 U.S.C. §119 to United
States Provisional Patent Application Serial No. 62/567,679, filed on October 3, 2017, which 1s

incorporated by reference 1n 1ts entirety for all purposes.

FIELD

10002] The present disclosure relates generally to the field of medical devices and

establishing fluid communication between body lumens. In particular, the present disclosure

relates to devices and methods for establishing a controlled flow or access passage between body

lumens.
BACKGROUND
|0003] The desire to establish access between two body lumens to create fluid

communication from one to the other 1s present under various circumstances and conditions. A
variety of medical devices (e.g., anastomotic devices, drainage stents, etc.) are able to establish
open tlow or access passages between body lumens. For example, an anastomotic or drainage
device which facilitates transgastric or transduodenal drainage of a symptomatic pancreatic
pseudocyst adherent to the gastric or bowel wall may remain implanted for up to 60 days. The
open access path provided by the device may allow the continued flow of tluid and/or debris
from the pancreatic pseudocyst into the stomach or duodenum. Resolution of the pancreatic
pseudocyst may be further enhanced by the flow of acidic stomach fluids into the pseudocyst,
which neutralize the alkalinity and increase the viscosity of the fluid and/or debris. While
continual uni-directional flow or bi-directional flow through the medical device may be
advantageous 1n certain circumstances, various medical conditions require controlled periodic or
intermittent drainage and/or access to a body lumen or organ.

10004 ] A variety of advantageous medical outcomes may be realized by the devices
and/or methods of the present disclosure which allow, for example, infusion and/or drainage of

body lumens or organs 1n a controlled manner for a finite or limited period of time.

SUMMARY

0003 ] In one aspect, the present disclosure relates to a medical device comprising an
elongate tubular body that includes a proximal portion, a distal portion, and a length

therebetween, with the elongate tubular body defining a lumen along the length. The elongate

1
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tubular body may include an unexpanded configuration, and an expanded configuration wherein
the proximal portion expands 1nto a proximal retention member and the distal portion expands
into a distal retention member leaving a cylindrical saddle region extending therebetween. The
cylindrical saddle region may include a constricted portion configured to move between a first
diameter configuration and a second diameter configuration larger than the first diameter
configuration. The constricted portion may move from the first diameter contfiguration to the
second diameter configuration in response to a threshold level of force applied to the constricted
portion. The constricted portion may be positioned at an approximate midpoint of the cylindrical
saddle region. The distal retention member, proximal retention member and/or cylindrical saddle
region may include a membrane, covering or coating on an inner and/or outer surface thereotf.
The elongate tubular body may be formed of one or more braided, woven or knitted filaments. A
surface of the proximal retention member may be configured to contact an inner surtace of a
tissue wall of a first body lumen, and a surtace of the distal retention member may be configured
to contact an inner surface ot a tissue wall of a second body lumen. The tissue walls of the first
and second body lumens may be apposed between the proximal and distal retention members
along the cylindrical saddle region. Alternatively, a surtface of the proximal and distal retention
members may be configured to contact an 1nner surtface ot an open interior passage of another
medical device. The proximal retention member may include a single-walled or double-walled
flange structure, and the distal retention member may include a single-walled or double-walled
flange structure. The proximal and distal retention members may extend radially from the
cylindrical saddle region. A diameter of the proximal and distal retention members may be
greater than a diameter of the cylindrical saddle region.

|0006] In another aspect, the present disclosure relates to a medical device comprising an
elongate tubular body that includes a proximal portion, a distal portion, and a length
therebetween, with the elongate tubular body defining a lumen along the length. The elongate
tubular body may include an unexpanded configuration, and an expanded configuration wherein
the proximal portion expands 1nto a proximal retention member and the distal portion expands
into a distal retention member leaving a cylindrical saddle region extending therebetween. A
plug may be disposed within the cylindrical saddle region. The plug may be configured to move
between a closed configuration and an open configuration. For example, the plug may include at
least first and second membranes disposed within a sheath. Each of the first and second
membranes may include a least one slit extending through a surface thereof. Each slit may be
configured to move from the closed configuration to the open configuration 1n response to a
threshold level force applied to the first and second membranes. An outer diameter of the plug

may be equal to or greater than an inner diameter of the cylindrical saddle region. The sheath

2
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may 1nclude a heat-shrink material. The sheath may include a hydrogel coating configured to
swell 1n an aqueous environment. The distal retention member, proximal retention member
and/or cylindrical saddle region may include a membrane, covering or coating on an inner and/or
outer surface thereof. The elongate tubular body may be formed of one or more braided
filaments. A surface of the proximal retention member may be configured to contact an inner
surtace of a tissue wall of a first body lumen, and a surface of the distal retention member may
be configured to contact an inner surface of a tissue wall of a second body lumen. The tissue
walls of the first and second body lumens may be apposed between the proximal and distal
retention members along the cylindrical saddle region. A surface of the proximal and distal
retention members may be configured to contact an 1nner surface of an open interior passage of
another medical device. The proximal retention member may include a single-walled or double-
walled flange structure, and the distal retention member may 1nclude a single-walled or double-
walled tlange structure. The proximal and distal retention members may extend radially from the
cylindrical saddle region. A diameter of the proximal and distal retention members may be
greater than a diameter of the cylindrical saddle region.

|0007] In yet another aspect, the present disclosure relates to a medical device
comprising an elongate tubular body that includes a proximal portion, a distal portion, and a
length therebetween, with the elongate tubular body defining a lumen along the length. The
elongate tubular body may include an unexpanded configuration, and an expanded configuration
wherein the proximal portion expands 1nto a proximal retention member and the distal portion
expands 1nto a distal retention member leaving a cylindrical saddle region extending
therebetween. A cone may be attached to or integrally formed with a portion of the elongate
tubular body. The cone may be configured to move between a first diameter configuration and an
enlarged second diameter contfiguration within the cylindrical saddle region 1n response to a
threshold level of force applied to the cone. The proximal retention member, distal retention
member, cylindrical saddle region and/or cone may include a membrane, covering or coating on
an 1nner and/or outer surface thereof. The elongate tubular body may be tormed of one or more
braided filaments. The cone may be integrally formed with, or otherwise attached to, the one or
more braided filaments of the elongate tubular body. The cone may include a plurality of
overlapping tlexible filament loops. The cone may be a nose cone attached to and extending
distally beyond the distal retention member. In addition, or alternatively, the cone may be an
internal cone disposed within the cylindrical saddle region. The internal cone may be positioned
at an approximate midpoint of the cylindrical saddle region. The internal cone may include a
portion that tapers 1n diameter toward the distal retention member. The 1internal cone may include

a portion that tapers 1n diameter toward the proximal retention member. The elongate tubular

3
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body may be formed of one or more braided filaments. A surface of the proximal retention
member may be configured to contact an 1inner surface of a tissue wall of a first body lumen, and
a surtace of the distal retention member may be configured to contact an 1inner surface of a tissue
wall of a second body lumen. The tissue walls of the first and second body lumens may be
apposed between the proximal and distal retention members along the cylindrical saddle region.
A surface of the proximal and distal retention members may be configured to contact an inner
surface of an open interior passage of another medical device. The proximal retention member
may 1nclude a single-walled or double-walled tlange structure, and the distal retention member
includes a single-walled or double-walled flange structure. The proximal and distal retention
members may extend radially from the cylindrical saddle region. A diameter ot the proximal and

distal retention members may be greater than a diameter of the cylindrical saddle region.

BRIEF DESCRIPTION OF THE DRAWINGS

0008 ] Non-limiting embodiments of the present disclosure are described by way of
example with reference to the accompanying figures, which are schematic and not intended to be
drawn to scale. In the figures, each identical or nearly 1dentical component illustrated 1s typically
represented by a single numeral. For purposes of clarity, not every component 1s labeled 1n every
figure, nor 1s every component of each embodiment shown where 1llustration 1s not necessary to
allow those of ordinary skill 1n the art to understand the disclosure. In the figures:

|0009] FIGS. 1A-1B provide side (FIG. 1A) and front (FIG. 1B) perspective views of a
medical device, according to one embodiment of the present disclosure.

|0010] FIG. 2 provides a perspective view of a medical device, according to one
embodiment of the present disclosure.

|0011] FIG. 3 provides a perspective view of a medical device, according to one
embodiment of the present disclosure.

|0012] FIGS. 4A-4B provide side (FIG. 4A) and front (FIG. 4B) perspective views of a
medical device, according to one embodiment of the present disclosure.

|0013] FIGS. 5A-5D provide perspective views of a medical device, according to one
embodiment of the present disclosure.

10014 ] FIGS. 6A-6B provide side (FIGS. 6A) and front (FIG. 6B) perspective views of a
medical device, according to one embodiment of the present disclosure.

|0015] FIG. 7 provides a side perspective view of a medical device, according to one
embodiment of the present disclosure.

[0016] FIGS. 8A-8C provide side perspective views of a medical device, according to

one embodiment of the present disclosure.
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|0017] FIGS. 9A-9B provide side perspective views of a medical device, extending

through a medical device according to one embodiment of the present disclosure.

DETAILED DESCRIPTION

|0018] The present disclosure 1s not limited to the particular embodiments described. The
terminology used herein 1s for the purpose of describing particular embodiments only, and 1s not
intended to be limiting beyond the scope of the appended claims. Unless otherwise defined, all
technical terms used herein have the same meaning as commonly understood by one of ordinary
skill 1in the art to which the disclosure belongs.

|0019] Although embodiments of the present disclosure are described with specific
reference to medical devices (e.g., anastomotic devices, drainage stents, etc.) and systems to
establish and/or maintain a controlled periodic or intermittent flow or access passage from or
between the stomach or duodenal wall into the peritoneal cavity, it should be appreciated that
such medical devices may be used 1n a variety of medical procedures, including natural orifice
transluminal endoscopic surgery (NOTES) procedures, (e.g., external biliary drain conversion,
enteroenterostomy, gastrojejumostomy, gastroduodenostomy and gastroileostomy, transcolonic
procedures, transgastric procedures, transtracheal procedures, transvaginal procedures,
cholelithiasis procedures, choledocholiathiasis procedures, etc.) to establish and/or maintain a
controlled periodic or intermittent flow or access passage from or between a variety of body
organs, lumens, ducts, vessels, fistulas, cysts and/or spaces (e.g., the dermis, stomach,
duodenum, jejunum, small intestine, gallbladder, kidneys, pancreas, biliary / pancreatic trees,
bladder, ureter, abscesses, walled-off pancreatic necrosis (WOPN), bile ducts, etc.). The devices
can be 1nserted via ditferent access points and approaches, e.g., percutaneously, endoscopically,
laparoscopically or some combination thereof. The medical devices disclosed herein are self-
expanding, but 1n other embodiments the medical device may be expandable by other means,
including, e.g., a balloon catheter. Moreover, such medical devices are not imited to drainage,
but may tacilitate controlled access to organs, vessels or body lumens tor other purposes, such as
delivery of therapeutic agents and/or creating a path to divert or bypass fluids or solids from one
location to another, removing obstructions and/or non-invasive or minimally 1nvasive
manipulation of tissues.

2% ¢¢

10020] As used herein, the singular forms “a,” “an,” and “the” are intended to include the
plural forms as well, unless the context clearly indicates otherwise. It will be further understood
that the terms “comprises” and/or “comprising,” or “includes” and/or “including” when used

herein, specify the presence of stated teatures, regions, steps, elements and/or components, but
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do not preclude the presence or addition of one or more other features, regions, integers, steps,
operations, elements, components and/or groups thereof.

|0021] As used herein, the term “distal” refers to the end farthest away trom the medical
protessional when introducing a device into a patient, while the term “proximal” refers to the end
closest to the medical professional when introducing a device into a patient.

10022] In one embodiment, the present disclosure relates to a medical device (e.g.,
anastomotic device, drainage stent, etc.) which may allow an efficient mechanism tor controlled
periodic access to a body lumen or organ to facilitate direct endoscopic delivery of Advanced
Therapy Medicinal Products (ATMP’s), e.g., immune check-point inhibitors, therapeutic agents,
drugs, cellular therapy solutions, etc., for maximal therapeutic effect and minimal patient
discomfort. For example, a medical device of the present disclosure may support controlled
repeated/intermittent endoscopic delivery of immune boosting therapeutic fluids through the
stomach or duodenal wall 1into a body cavity comprising or adjacent to a diseased organ or tissue.

10023 ] Referring to FIG. 1A, 1n one embodiment, a medical device 100 of the present
disclosure may include an elongate tubular body 110 forming a lumen and comprising a
proximal portion 112, a distal portion 122, a length and a diameter. The elongate tubular body
110 may include an unexpanded configuration (e.g., constrained, undeployed or delivery
configuration; not shown), and an expanded configuration (e.g., unconstrained, delivered or
deployed configuration) where the proximal portion 112 radially expands into a proximal
retention member 114, and the distal portion 122 radially expands into a distal retention member
124, leaving a cylindrical saddle region 130 extending therebetween. A diameter of the
cylindrical saddle region 130 may be greater than a diameter of the elongate tubular body 110 1n
the unexpanded contiguration. The proximal and distal retention members 114, 124 may extend
radially from (e.g., perpendicular to a circumterence of) the elongate tubular body 110 to define
respective surfaces 116, 126. The cylindrical saddle region 130 may include a constricted or
narrowed portion 138 (e.g., valve) disposed between larger diameter first and second end
portions 134, 136. In one embodiment, the constricted portion 138 may be configured to move
between a first diameter (e.g., closed) contiguration which limits or prevents the flow of fluids
and/or debris therethrough, and a second diameter (e.g., open) configuration larger than the first
diameter, which provides an open flow or access passage therethrough. For example, as
explained 1n further detail below, the constricted portion 138 may be configured to move from
the first diameter configuration to the second diameter configuration 1n response to a threshold
level of force applied to the constricted portion, e.g., as exerted by a medical device advanced
through the cylindrical saddle region 130. The medical device 100 may comprise one or more

woven, braided and/or knitted filaments, e. g., shape memory materials, which may allow the
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constricted portion 138 to return to the first diameter configuration upon withdrawal/removal of
the medical device from within the cylindrical saddle region 130.

10024 FIG. 1B provides a front perspective view of the medical device 100, with the
constricted portion 138 1n the first diameter configuration such that substantially no opening or
access passage extends through the cylindrical saddle region. In various embodiments, the
medical device 100 of the present disclosure 1s not limited to the configuration depicted 1n FIG.
1A, but may include a variety of different contigurations and/or dimensions. For example,
referring to FIG. 2, 1n one embodiment, a medical device 200 of the present disclosure may
include proximal and distal retention members 214, 224 and a cylindrical saddle region 230 with
first and second end portions 234, 236 that are tapered in diameter toward the center of the
cylindrical saddle region and disposed on either side of the constricted portion 238. FIG. 3
provides a perspective view of the medical device 100, 200 of the present disclosure disposed
over a guidewire 250 1n a partially deployed configuration. Although the cylindrical saddle
region 130, 230 1s depicted as a component of medical devices 100, 200 of the present
disclosure, 1n various embodiments, the cylindrical saddle region configuration may be
incorporated 1into any of the medical devices 300, 400, 500, 600 disclosed herein.

[0023] Referring to FIGS. 4A-4B, in one embodiment, a medical device 300 of the
present disclosure may include the i1dentical, or stmilar, configuration and elements as medical
devices 100, 200, with the exception that the cylindrical saddle region 330 includes a constant
inner and outer diameter. In one embodiment, the medical device 300 may 1nclude a plug 331
disposed within the cylindrical saddle region 330. The plug 331 may include first and second
membranes 333, 334 disposed within a sheath or housing 332 between first and second washers
335, 336. The first and second membranes 333, 334 may include one or more slits 333a/b,
334a/b (FIG. SA) configured to move between a first (e.g., closed) configuration which limits or
prevents the tlow of fluids and/or debris therethrough, and a second (e.g., open) configuration
which provides an open flow or access passage therethrough. For example, the slits 333a/b,
334a/b may be configured to move from the first to second configuration 1n response to a
threshold level of force applied to the first and second membranes 333, 334, e.g., as exerted by a
medical device advanced through the proximal retention member and into the cylindrical saddle
region. In various embodiments, the materials (e.g., foam, rubber, silicone, neoprene, etc.) which
comprise the first and second membranes 333, 334 may allow the slits 333a/b, 334a/b to return
to the first configuration upon withdrawal/removal of the medical device trom within the plug
331.

[0026] FIG. 4B provides a front perspective view of the medical device 300, with the

slits 333a/b of the first membrane 333 1n the first configuration such that substantially no
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opening or access passage extends through the cylindrical saddle region. Although the
membranes 333, 334 of the present disclosure are depicted as substantially circular, 1n various
embodiments, the plug 331 may include any number of membranes (e.g., a single membrane,
three or more membranes, etc.) with a variety of sizes, shapes, configurations and/or thicknesses.
Similarly, although the slits 333a/b, 334a/b formed within the membranes 333, 334 are depicted
as a pair of slits intersecting 1n an “X” or crosshair configuration, 1n various embodiments, the
number, length, arrangement and/or orientation of the slits may vary.

10027] Referring to FIGS. 5A-5D, 1in one embodiment, the plug 331 may be assembled
by positioning the first and second membranes 333, 334 within the sheath 332 between the first
and second washers 335, 336. Each of the first and second washers 335, 336 may define an open
interior passage to permit tlow therethrough. As depicted in FIG. 5B, each of the first and second
membranes 333, 334 and first and second washers 335, 336 may be separated by a
predetermined distance or space within the sheath 332. Referring to FIG. 5C, 1n one
embodiment, the sheath 332 may include a polymeric or plastic material configured to collapse
or shrink (e.g., heat shrink material) upon exposure to an elevated temperature (e.g., 100°C-
150°C) to lock or secure the position/orientation of the first and second membranes 333, 334 and
first and second washers 335, 336 therein. In one embodiment, the assembled and heat-shrunk
plug 331 may include an outer diameter d; (FIG. 5C) which 1s substantially equal to, or slightly
greater than, an 1inner diameter d> (FIG. 4A) of the cylindrical saddle region 330, such that the
sheath 332 may form a friction, compression or interference fit with a portion of the inner wall of
the cylindrical saddle region 330. In addition, or alternatively, the sheath 332 may be coated or
impregnated with a hydrogel material which expands or swells upon contact with aqueous fluids
(e.g., body fluids) to firmly engage the outer surface of the sheath 332 with the inner wall of the
cylindrical saddle region 330.

[0028] Although the plug 331 1s depicted as a component of medical device 300 of the
present disclosure, 1n various embodiments, the plug may be incorporated into any of the
medical devices 100, 200, 400, 500, 600 disclosed herein.

10029] Referring to FIG. 6A, 1n one embodiment, a medical device 400 of the present
disclosure may include an elongate tubular body 410 forming a lumen and comprising a
proximal portion 412, a distal portion 422, a length and a diameter. The elongate tubular body
410 may include an unexpanded configuration (e.g., constrained, undeployed or delivery
configuration; not shown), and an expanded configuration (e.g., unconstrained, delivered or
deployed configuration) where the proximal portion 412 radially expands into a proximal
retention member 414, and the distal portion 422 radially expands 1nto a distal retention member

424, leaving a cylindrical saddle region 430 with a constant inner and outer diameter extending
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therebetween. A diameter of the cylindrical saddle region 430 may be greater than a diameter of
the elongate tubular body 410 1n the unexpanded configuration. The proximal and distal
retention members 414, 424 may extend radially from (e.g., perpendicular to a circumterence of)
the elongate tubular body 410 to define respective surfaces 416, 426. A nose cone 432
comprising a plurality of tlexible overlapping loops may extend distally beyond the distal
retention member 424. Each of the loops may include a membrane, covering or coating on an
inner and/or outer surface thereof. In one embodiment, the nose cone 432 may be integrally
formed with the woven, braided and/or knitted filaments, which comprise the elongate tubular
body 410. In addition, or alternatively, a proximal end 436 of the nose cone 432 may be affixed
to the distal retention member using a suitable glue, adhesive, resin, solder or other bonding
techniques, as are commonly known 1n the art. In one embodiment, each of the plurality of
tlexible overlapping loops may include a curled or tapered shape to form a nose cone 432
configured to move between a first diameter (e.g., closed) contiguration which limits or prevents
the flow of fluids 1into the cylindrical saddle region, and a second diameter (e.g., open)
configuration larger than the first diameter configuration, which provides an open flow or access
passage therethrough. For example, the nose cone 432 may be configured to move from the first
to second diameter configurations 1n response to a threshold level of torce applied to the nose
cone, e.g., as exerted by a medical device advanced through the proximal retention member,
cylindrical saddle region and distal retention member. The plurality of loops, e.g., comprised of
shape memory fibers or filaments, may allow the nose cone 432 to return to the first diameter
configuration upon withdrawal/removal of the medical device from within the cylindrical saddle
region. FIG. 6B provides a front perspective view of the medical device 400, with the distal ends
of each of the plurality of tlexible overlapping loops 1n the first configuration (e.g., 1n contact
with each other) such that substantially no opening or access passage extends through the nose
cone 432 into the cylindrical saddle region.

|0030] In various embodiments, the surfaces of the proximal retention members, e.g., of
medical devices 100, 200, 300, 400, may atraumatically engage a (e.g., inner) tissue wall of a
first body lumen, and the surfaces of the distal retention members may atraumatically engage a
(e.g., 1nner) tissue wall of a second (e.g., adjacent or apposed) body lumen to prevent or limit
movement/migration of the deployed medical device within or between the first and second body
lumens. Alternatively, 1in one embodiment, the respective surtaces of the proximal and distal
retention members may atraumatically engage opposite sides of a single tissue wall to prevent or
limit movement/migration of the deployed medical device.

|0031] In one embodiment, a medical device of the present disclosure may be contigured

to be disposed within an open interior passage of another medical device (e.g., a conventional
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drainage stent), prior to the other medical device being deployed, or after the other medical has
been deployed, 1n order to provide periodic flow and/or access therethrough. For example,
referring to FIG. 7, 1n one embodiment, a medical device 500 of the present disclosure may
include the 1dentical, or stmilar, configuration and elements as medical device 400, with the
exception that the proximal and distal retention members S14, 524 include an elongate (e.g.,
“land tlare™) configuration with respective flat surfaces 516, 526 configured to engage the inner
surface of a separate medical device within which the medical device 500 1s deployed, as
discussed below.

[0032] Referring to FIG. 8A, 1n one embodiment, a medical device 600 of the present
disclosure may 1nclude the i1dentical, or similar, configuration and elements as medical device
500, with the exception that the nose cone 1s replaced with an internal cone 632 disposed within
the cylindrical saddle region. The internal cone may include a portion that tapers 1n diameter
toward the distal retention member. In various embodiments, the internal cone 632 may include a
plurality loops, e.g., comprised of shape memory fibers or filaments, integrally formed with the
filament braid comprising the cylindrical saddle region. As above, each of the loops may include
a membrane, covering or coating on an inner and/or outer surface thereotf. In addition, or
alternatively, an outer surface of the internal cone 632 may be atfixed within the cylindrical
saddle region using a suitable glue, adhesive, resin, solder or other bonding techniques, as are
commonly known 1n the art. As above, 1n one embodiment, each of the plurality of flexible
overlapping loops may include a curled or tapered shape to form a distally-facing internal cone
632 configured to move between a first diameter (e.g., closed) contiguration which limits or
prevents the flow of tfluids and/or debris through the cylindrical saddle region, and a second
diameter (e. g., open) configuration larger than the first diameter configuration, which provides
an open tlow or access passage therethrough. For example, the internal cone 632 may be
configured to move from the first to second diameter configuration i1n response to a threshold
level of force applied to the internal cone, e.g., as exerted by a medical device advanced through
the proximal retention member, cylindrical saddle region and distal retention member. Shape
memory fibers or filaments, which may comprise the plurality of flexible loops, allow the
internal cone 632 to return to the first diameter contiguration upon withdrawal/removal of the
medical device from within the cylindrical saddle region. Although depicted in FIG. 8A 1n a
body with a “land flare™ configuration, as described above with reference to FIG. 7, an internal
cone, integrally tormed with or atfixed to a body, may be utilized 1n the body with any of the
various flange configurations described herein.

|0033] Referring to FIGS. 8B-8C, in various embodiments, the medical device 600 may

be disposed within a previously deployed conventional drainage stent 700 to convert the open
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interior passage 1nto a periodic flow or access passage, as discussed above. The respective
surfaces 616, 626 of the proximal and distal retention members 614, 624 may frictionally engage
an 1inner surface of the previously deployed conventional medical device 700 to prevent
migration of the medical device 600 therein. Although FIGS. 8B and 8C depict medical device
600 disposed within the lumen (FIG. 8B) or cylindrical saddle region (FIG. 8C) of a
conventional self-expanding drainage stent 700, 1n various embodiments the medical device 500
of FIG. 7 may also be disposed within a previously deployed conventional drainage stent.

10034 ] Reterring to FIG. 9A, 1n one embodiment, a user may advance a medical tool 440
(e.g., drainage catheter, infusion catheter, micro-infusion catheter, etc.) through a previously
implanted medical device 400, e.g., under endoscopic guidance, and with or without the aid of a
previously placed guidewire for the medical tool. In various embodiments, the medical tool 440
may deliver a therapeutic agent 1nto a cavity or space surrounding or adjacent to a diseased tissue
or organ. In addition to delivering an effective dose of the therapeutic agent directly within the
target body lumen for maximum beneficial effect, the ability of the medical device 400 with,
e.g., nose cone, to move between the closed and open configurations, may allow a prolonged
regimen (e.g., weeks, months or years) of one or more therapeutic agents to be administered
without causing undue discomfort to the patient. In addition, or alternatively, the medical tool
440 may be configured to lavage and/or suction fluid and/or debris from within an abscess or
pseudocyst. Referring to FIG. 9B, 1n another embodiment, a drainage device 450 (e.g., pigtail
stent, etc.) may be positioned within a previously implanted medical device 400, e.g., under
endoscopic guidance to provide an open flow path therethrough. Once the medical tool (FIG.
9A) or drainage device (FIG. 9B) 1s proximally withdrawn from within the medical device 400,
the nose cone may return to the first (e.g., closed) position to limit and/or prevent tlow
therethrough. Although FIGS. 9A-9B depict a medical tool 440 or drainage device 450
introduced through a previously implanted medical device 400, 1n various embodiments these
(and other) medical tools and drainage devices may be introduced through any of the medical
devices 100, 200, 300, 500, 600 disclosed herein.

|0035] In use and by way of example, a medical device 100, 200, 300, 400 of the present
disclosure may be disposed 1n the unexpanded configuration within the lumen of a delivery
catheter which may include a tissue-penetrating element. A sharpened distal end of the tissue-
penetrating element may be advanced through the tissue wall of a first body lumen (e.g., the
stomach or duodenum) and through the tissue wall of a second body lumen (e.g., the peritoneal
cavity). Additionally, or alternatively, the tissue penetrating element may comprise a conductive
element (e.g., halo wire cone with proximally extending arms) that 1s configured to receive heat

or energy (e.g., RF energy) for the purpose of creating openings.
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|0036] In various embodiments, the tissue penetrating element may be advanced over a
gurdewire previously advanced through the first and second body lumens such that a distal end
of the guidewire 1s disposed within the second body lumen. Alternatively, in the method above, a
separate instrument with a sharpened distal tip may be advanced along the path above and 1nto
the second body lumen to create a path. A guidewire may be put 1n place, or left in place 1t used
to guide the separate instrument, and the separate instrument withdrawn over the guidewire.

[0037] A medical device 100, 200, 300, 400, according to the various embodiments
described above, loaded on a delivery catheter, may be inserted over the guidewire, and the
medical device then deployed according to the steps outlined below.

|0038] The distal portion of the medical device 100, 200, 300, 400 may then be further
advanced distally beyond the lumen of the delivery catheter (which may or may not also include
tissue-penetrating element), and/or an outer sheath of the delivery catheter may be retracted from
the medical device, such that the distal retention member 1s fully deployed within the second
body lumen and the surface of the distal retention member 1s placed 1n contact with the 1nner
surface of the tissue wall of the second body lumen. The delivery catheter may then be further
proximally retracted into the first body lumen, and the proximal portion ot the medical device
100, 200, 300, 400 advanced distally beyond the lumen of the delivery catheter, and/or the outer
sheath of the delivery catheter may be further retracted from about the medical device, such that
the proximal retention member 1s fully deployed within the first body lumen and the surface of
the proximal retention member 1s placed 1in contact with the 1inner surface of the tissue wall.

|0039] Alternatively, a medical device 500, 600 of the present disclosure may be
disposed 1n the expanded configuration within the lumen of a delivery catheter including an
outer sheath. A distal end of the delivery catheter may be advanced 1into an open interior passage
of a conventional drainage device previously positioned between a first and second body lumen,
using the steps outlined above. In various embodiments, the delivery catheter may be advanced
to the site of the previously positioned drainage device under endoscopic guidance. The distal
portion of the medical device 500, 600 may then be advanced distally beyond the lumen of the
delivery catheter, and/or the outer sheath of the delivery catheter may be retracted from about the
medical device, such that the distal retention member 1s tully deployed within a distal portion of
the open 1nterior passage of the conventional medical device, and the surface of the distal
retention member 1s placed 1n contact with the inner surface of the open interior passage. The
proximal portion of the medical device 500, 600 may then be advanced distally beyond the
lumen of the delivery sheath, and/or the outer sheath of the delivery catheter may be further
retracted from about the medical device, such that the proximal retention member 1s fully

deployed within a proximal portion of the open interior passage of the conventional medical

12



CA 03072236 2020-02-05

WO 2019/070623 PCT/US2018/053839

device and the surface of the proximal retention member 1s placed 1in contact with the inner
surtace of the open interior passage.

10040] The elongate tubular body of any of the medical devices 100, 200, 300, 400, 500,
600 depicted in FIGS. 1A-9B may be formed of one or more braided filaments (e.g., nitinol wire,
etc.). The proximal retention member, distal retention member, cylindrical saddle region, nose
cone and/or internal cone may further include a membrane, covering or coating on an inner
and/or outer surtace thereot to define a contiguous open 1nterior passage configured for
controlled flow (e.g., body tluids, materials, and the like) and/or access therethrough. The
coating may comprise a variety of non-degradable and biocompatible polymeric materials (e.g.,
upon exposure to bodily fluids such as bile), including, for example, silicones, rubbers,
polyethylenes, PVDF, Chronotlex® and thermoplastic elastomers, such that the coating
conforms to the medical device 1n the unexpanded and expanded configurations.

10041] The proximal and distal retention members of any of the medical devices 100,
200, 300, 400, 500, 600 depicted 1n FIGS. 1A-9B may include various configurations, such that
one or more of the retention members extend radially at an angle from the longitudinal axis of
the elongate tubular body that 1s not necessarily perpendicular to the elongate tubular body
and/or the surfaces are not necessarily planar. In various embodiments, the angle of the retention
members relative to the circumference and longitudinal axis of the elongate tubular body may
assume other degrees (e.g., 30, 45, 60, 75 degrees, etc.) or may change degrees along the length
of the retention members creating inflection points 1n the retention members. For example, one
or both of the proximal and distal retention members may extend outward towards an end of the
elongate tubular body, back towards a center portion of the elongate tubular body, or change
directions 1n some combination of both.

10042 ] For example, one or both of the proximal and distal retention members may flare
away from a longitudinal axis of the cylindrical saddle region into flange configurations on
opposite ends of the cylindrical saddle region when 1n the expanded configuration. Each flange
configuration may include at least first and second points of intlection that may define first and
second segments of the flange. The first segment may extend from the first inflection point
toward a center plane perpendicular to the longitudinal axis of the tubular body, and the second
segment may extend from the first inflection point away from the center plane. An angle of the
first inflection point defined by the first segment and the cylindrical saddle region may be at least
as great as an opposing angle of the second inflection point defined by the first segment and the
second segment.

10043 ] As another example, each flange may include at least first and second points of

inflection that define first and second segments of the flange, wherein the second points of
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inflection may be further spaced radially from the longitudinal axis than the first points of
inflection, and the second points of inflection may be closer than the first points of inflection to a
center plane along the longitudinal axis. The flanges on opposite ends of the cylindrical saddle
region may touch planes that are parallel to the longitudinal axis, at least one plane each above
and below the longitudinal axis, at at least two separate points along the parallel planes.

10044 As yet a further example, each flange configuration may include at least first and
second points of inflection that define first and second segments of the flange. The first segment
may extend from the first inflection point toward a center plane perpendicular to the longitudinal
axis of the tubular body, and the second segment may extend from the second inflection point
away from the center plane. The intersection of the cylindrical saddle region and the first
segments may define the first intlection points, and the intersection of the first segments and
second segments may define second inflection points. An angle of the first inflection points may
be 90 degrees or less, and an opposing angle of the second inflection points may be 90 degrees or
less.

100435] In various embodiments, one or both of the proximal and distal retention members
may include an outer diameter d; that 1s greater than an outer diameter d, ot the cylindrical saddle
region. For example, outer diameter d; may be as much as 75%-100% greater than an outer
diameter d; of the cylindrical saddle region. By way of non-limiting example, outer diameter d;
may be approximately 7.0 mm to approximately 30 mm, and outer diameter d, may be
approximately 3.0 mm to approximately 15.0 mm. In various embodiments, the size (e.g.,
diameter) of the opening formed between the first and second body lumens may be increased or
decreased by 1ncreasing or decreasing the size (e.g., width) of the proximal and distal retention
members (e.g., increasing or decreasing the surface area of the tissue layers compressed between
the proximal and distal retention members). In addition, or alternatively, a length of the elongate
tubular body 1n the expanded configuration may be foreshortened, e.g., at least 40% shorter than
a length of the elongate tubular body when 1n the unexpanded configuration.

[0046] Various embodiments, e.g., the medical devices 100, 200, 300, 400, of the present
disclosure, may include a double-walled tflange as the proximal and distal retention members at
either end of the elongate tubular body 1n the expanded configuration. In various other
embodiments, the proximal and/or distal retention members may include a variety of other
configurations, including, but not imited to single-walled tlange structures at either end, and/or
more than one single-walled or double-walled flange structure at either end. The walls of the
flanges above and/or below the longitudinal axis may be symmetrical or may be asymmetrical.
The walls of the tlanges above and/or below the longitudinal axis may have multiple intlection

points, as mentioned above, that define segments of the walls of the tlange that change direction
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as the walls extend radially away from the longitudinal axis (e. g., segments can extend radially
parallel to, away from and/or toward, a radial center line of the body). The segments may extend
along a straight line or may be curved, or may include a combination of straight lines and curves.

10047 ] In various embodiments, the direction of the nose cone or internal cone may be
reversed, e.g., such that a portion of the nose cone or 1internal cone tapers 1n diameter toward the
proximal retention member, to prevent or minimize the flow or tluid and/or debris from the first
body lumen 1nto the second body lumen (e. g., retrograde tlow or reflux). In addition, or
alternatively, 1n various embodiments, any ot the medical devices disclosed herein may
positioned within a patient such that the proximal retention member 1s placed 1in contact with the
tissue wall of the second body lumen, and the distal retention member 1s placed 1n contact with
the tissue wall of first body lumen to effectuate the same purpose to prevent or minimize the
tlow or fluid and/or debris from the first body lumen into the second body lumen (e.g.,
retrograde flow or reflux).

10048 ] In various embodiments, any of the woven, braided and/or knitted filaments,
which comprise the elongate tubular body, nose cone and/or internal cone may include a variety
of different cross-sectional shapes (e.g., oval, round, flat, square, etc.) and may be tormed from
metals and/or polymers, including shape memory metals and polymers. The woven, braided
and/or knitted filament may turther include a single filament woven upon itself, or multiple
filaments woven together.

10049] All of the devices and/or methods disclosed and claimed herein can be made and
executed without undue experimentation 1n light of the present disclosure. While the devices and
methods of this disclosure have been described 1n terms of preferred embodiments, 1t may be
apparent to those of skill in the art that variations can be applied to the devices and/or methods
and 1n the steps or 1n the sequence of steps of the method described herein without departing
from the concept, spirit and scope of the disclosure. All such similar substitutes and
modifications apparent to those skilled 1n the art are deemed to be within the spirit, scope and

concept of the disclosure as defined by the appended claims.
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What 1s claimed 1s:

1. A medical device, comprising:

an elongate tubular body comprising a proximal portion, a distal portion, and a length
therebetween, the elongate tubular body defining a lumen along the length;

the elongate tubular body having an unexpanded configuration, and an expanded
configuration wherein the proximal portion expands into a proximal retention member, the distal
portion expands 1nto a distal retention member, and a cylindrical saddle region extends
therebetween; and

wherein the cylindrical saddle region includes an internal cone configured to move
between a first diameter configuration and a second diameter configuration larger than the first

diameter configuration.

2.  The medical device of claam 1, wherein the internal cone 1s configured to move from the
first diameter configuration to the second diameter configuration in response to a threshold force

applied to the internal cone.

3.  The medical device of any of claims 1-2, wherein the internal cone 1s positioned at an

approximate midpoint of the cylindrical saddle region.

4.  The medical device of any of claims 1-3, wherein the internal cone includes a portion that

tapers 1n diameter toward the distal retention member.

5. The medical device of any of claims 1-4, wherein the distal retention member, proximal

retention member, cylindrical saddle region and internal cone are covered.

6. The medical device of any of claims 1-5, wherein the elongate tubular body 1s formed of

one or more braided filaments.

7.  The medical device of any of claims 1-6, wherein the internal cone comprises a plurality

of overlapping flexible filament loops.

8.  The medical device of any of claims 1-7, wherein the internal cone 1s attached to an inner

wall of the cylindrical saddle region.

9.  The medical device of claim 6, wherein the internal cone 1s integrally formed with the

one or more braided filaments of the elongate tubular body.
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10. The medical device of any of claims 1-9, wherein a surface of the proximal retention
member 1s configured to contact an inner surface of a tissue wall of a first body lumen, and a
surface of the distal retention member 1s contigured to contact an inner surface of a tissue wall of

a second body lumen.

11. The medical device of claim 10, wherein the proximal and distal retention members are
configured to appose the tissue walls of the first and second body lumens between the proximal

and distal retention members along the cylindrical saddle region.

12.  The medical device of any of claims 1-9, wherein the medical device comprises a first

stent, and a surface of the proximal and distal retention members 1s configured to contact an

inner surface of an open interior passage of a second stent.

13. The medical device of any of claims 1-12, wherein the proximal retention member
includes a single-walled flange structure, and the distal retention member includes a single-

walled flange structure.

14. The medical device of claim 13, wherein the single-walled flange structures extend

radially from the cylindrical saddle region.

15. The medical device of any of claims 1-14, wherein a diameter of the proximal and distal

retention members 1s greater than a diameter of the cylindrical saddle region.
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