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MEDICAL SYSTEMS, DEVICES, AND RELATED METHODS FOR WOUND
THERAPY

CROSS-REFERENCE TO RELATED APPLICATIONS
[CO01]  This application claims the benefit of pricrity of U.S. Provisional Patent
Application No. 83/508,017, filad on June 14, 2023, the entirety of which is
incorporated herein by reference.
TECHNICAL FIELD

[0002] Various aspects of the disclosure generally relate {o medical systems,
devices, and related methods that may be used {o treat a subject. In parlicular,
aspects of the disclosure relate {0 medical systems, devices, and methods for wound
therapy, such as endoscopic vacuum therapy that includes applying negative air
pressure o tissue for wound therapy.

BACKGROUND

{00031 Endoscopic and open surgical procedures of the gastrointestinal (G)

tract include, for example, colonic resection, bariatric surgery, esophagectomy,
gastric bypass, and sleeve gastreciomy, among others. These procedures may
result in perforation, post-surgical leaks, or other wounds of the Gi tract. Limited
treatment oplions exist for managing such wounds, which have significant morbidity
and mortality rates. Options include surgical re-operation and endoscopic placement
of a stent or one or more clips. Surgery is invasive and involves high morbidity and
mortality rates. Although endoscopic stent placement is less invasive, the placed
stent can migrate from the intended location and/or wall off an infection at the
treatment site, which may exacerbate the infection and/or inhibil drainage. The
systems, devices, and methods of the current disclosure may rectify one or more of
the deficiencies described above or address other aspects of the art.
SUMMARY

[0004] Each of the aspecis disciosad herein may include one or more of the
features described in connection with any of the other disclosed aspacts.

[0005]  Aspects of the disclosure relate 1o, among other things, systems,
devices, and methods for ireating a subject. Aspects of this disclosure relate to

medical systems, devices, and meathods for wound therapy, such as endoscopic
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vacuum therapy that includes applying negative air pressure to tissue for wound
therapy.

[0008] According to an example, a medical system includes & handle; g shaft
extending distally from the handle, the shaft including one or more channels
extending between the handle and a distal end of the shaft, wherein at least one of
the one or more channels includes a working channel; a cap assembly coupled o
the distal end of the shafi, the cap assembly including an opening that is positioned
in alignment with al least one of the one or more channsis at the distal end of the
shaft, and g chamber that extends distally from the opening, wherein the chamber is
positioned in alignment with the working channel, and a porous body movably
disposed within the chamber, the porous body is configured 1o transition from a
comprassed configuration when disposed inside the chamber to an expanded
configuration upon extending outwardly from the chamber.

{00071 Any of the medical systems described herein may include any of the
following features. A tube movably coupled 1o the cap assembly, the tube is
configured {o move between a first position and a second position relative 1o the cap
assembly o transition the porous body belween the compressed configuration and
the expanded configuration. In the first position, a distal end of the {ube is positioned
outside the chamber such that the porous body is maintained inside the chamber
and in the compressed configuration; and wherein, in the second position, the distal
end of the tube is positioned inside the chamber such that the porous body is
extended outside of the chamber and transitioned to the expanded configuration.
The tube is a vacuum iube that is coupled {0 a negative pressure source at a
proximal portion of the vacuum tube, and o the porous body at a distal portion of the
vacuum lube. The vacuum tube is configured to apply negative pressure 1o the
porous body as provided by the negative pressure source. The chamber is
configured o receive the tube when the tube is in the second posilion, and at least a
portion of the chamber is deformable to facilitate releasing the tube from the
chamber. The tube is slidably received within the working channel of the shafl. The
cap assembly is removably mounted on an exterior surface of the distal end of the
shaft. The cap assembly is seleclively rotatable about the exterior surface of the
distal end of the shafi such that the chamber is repositionable relative to the one or
more channeis while maintaining alignment with the working channel. The porous
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body is a sponge, a gauze, a film, or a membrane. The chamber is at least partially
transparent such that the porous body disposed inside the chamber is visible through
the chamber. The chamber includes a window such that the porous body disposed
inside the chamber is visible through the window by an imaging device. The chamber
includes an extended wall that defines a cross-sectional dimension of the chamber
that minimizes compression of the porous body received within the chamber. The
extended wall is sized and shaped such thai the chamber has a tear drop
configuration. The cap assembly is securely attached 1o the shaft via a frictional
gngagement between a body of the cap assembly and a distal lip of the shaft.

[0008]  According to another example, a medical device includes a cap
assembly configured to be attached about a shaft of an endoscope such that a
working channel of the endoscope is accessibie through an opening of the cap
assembly af a dislal end of the shaft, the cap assembiy including a chamber that
extends distally from the distal end and is disposed in alignment with a working
channel of the shafl, and a porous body received within the chamber, the chamber
configured o compress the porous body relative to the shaft, wherein the porous
body is movable relative to the cap assembly from a first position inside the chamber
and in a compressed configuration {0 a second position ouiside of the chamber and
in an expanded configuration.

{00081  Any of the medical devices described herein may include any of the
following features. A tube disposed inside the working channel, the tube is coupled
o a negative pressure source at a first end and to the porous body at a second end,
sych that the negative pressure source is in fluid communication with the porous
body via the tube; wherein the tube is movable relative to the working channel to
extend the porous body out from the chamber, and configured to generate a vacuum
through the porous body in response {o activating the negative pressure source. The
chamber is configured to receive the tube when the lube exiends the porous body
out from the chamber, and at least a portion of the chamber is deformable (o
facilitate releasing the tube from the chamber. The chamber includes an extended
wall that defines a cross-sectional dimension of the chamber that minimizes
comprassion of the porous body received within the chamber, wherein the exiended

wall is sized and shaped such that the chamber has a tear drop configuration.
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[0010]  According o ancther exampls, a method for freating a wound cavity
with & medical device includes positioning a shaft of the medical device at the wound
cavity, wherein a cap assembly is mounted onto the shaft such that the cap
assembly is positioned adjacent to the wound cavily, wherein a chamber of the cap
assembly is disposed in alignment with a working channe! of the shaft, exiending a
porous body out from within the chamber in response {0 moving a tube relative o the
working channel, such that the porous body expands upon exiting the chamber and
entering the wound cavily, wherein the tube is coupled to the porous body and in
fluid communication with a negative pressure source; and applying a negative
pressure at the wound cavity via the porous body in response to activating the
negative pressure source.

(0011} it may be undersiood that both the foregoing general description and
the following detailled description are exemplary and explanatory only and are not
restrictive of the invention, as claimed. As used herein, the terms “comprises,”
‘comprising,” “includes,” “incdluding,” or any other variation thereof, are intended
cover g non-exclusive inclusion, such that a process, methed, article, or apparatus
that comprises a list of elements does not include only those elements, but may
include other elements not expressly listed or inherent to such process, method,
article, or apparatus. The term “diameter” may refer to a width where an element is
not circular. The term “distal” refers t0 a direclion away from a user/loward a
freatment site, and the term “proximal” refers {o a directlion toward a user. The terms

% oa

*downward,” “upward,” “lower,” “upper,” “bottom,” and "top” may refer to directions
relative o the views of the elements shown throughout the drawings. The term
“‘exemplary” is used in the sense of “example,” rather than “ideal” The term
“approximately,” or iike terms {e.g., "substantially”), includes values +/- 10% of &
stated valus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]  The accompanying drawings, which are incorporated in and constitute

a part of this specification, lllustrate aspects of this disclosure and together with the
description, serve to explain the principies of the disclosure.
(0013} FIG. 1 shows a perspeclive view of an exemplary medical system,

according 1o some embodiments.
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{0014} FIG. 2 shows a perspective view of an exemplary medical device
coupled o the medical system of FIG. 1, according to some embodiments.

[0015]  FIG. 3 shows a perspective view of the medical device of FIG. 2,
according 10 some embpodiments.

0016} FIG. 4 shows a cross-sectional view of the medical device of FIG. 2,
according 1o some embodiments.

[G017]  FIG. 5A shows a perspective view of the medical device of FIG. 2in a
first position, according (o some embodimants.

[0018)  FIG. 5B shows a perspeclive view of the medical device of FIG. 2ina
second position, according to some embodiments.

[0019]  FIG. 5C shows a perspective view of the medical device of FIG. 2 ina
third position, according to some embodiments.

[0020]  FIG. 5D shows a perspective view of the medical device of FIG. 2in a
fourth position, according to some embodimenis.

{00213 FIG. 8 shows a perspective view of another exemplary medical device
coupled o the medical system of FIG. 1, according to some embodiments.

(00223 FIG. 7 shows a front elevational view of the medical device of FIG. 6

coupled to the medical system of FIG. 1, according to some embodiments.
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DETAILED BESCRIPTION

{00231 Endoluminal vacuum therapy (EVAC) is an adaptation of negalive
pressure wound therapy {i.e., vacuum therapy or wound vac), which may be used for
external treatment of chronic, non-healing wounds, where a vacuum-sealed material
{2.¢., @ sponge) is inserted into the wound and a negative pressure is applied to the
sponge to promote drainage. In a typical EVAC procedure, negative pressure is
delivered to a wound site internally within the Gl tract, for example through a
nasogastric tube having a sponge at its terminal end. The sponge may be placed
endoscopically into a perforation, leak, or other wound, and negative pressure may
then be applied o promote drainage from the wound.

[0024] Embodiments of this disclosure include devices, systems, and methods
specifically for EVAC procedures. In some embodiments, EVAC may include
enddluminal placement of a porous body (e.¢., a sponge or other like material) info a
wound site, for example a perforation, a cyst, a leak, or an anastomosis. The porous
body may be placed within a wound via a catheter, scope {&.¢., endoscope,
bronchoscope, colonoscope, oic.), tube, or sheath, which may be inserted into the Gi
tract via a natural orifice. The orifice may be, for example, the nose, mouth, or anus,
and a distal end of the catheter, scope, tube, or sheath {(and thus the porous body)
may be positicnad in any portion of the Gl tract, including the esophagus, stomach,
duocdenum, large intestine, or small intestine.

00257 FIG. 1 depicts an exemplary medical system 100, Medical system 100
may include an insertion device, such as an endoscope, which may be inserled into
an esophagus of a patient. Medical system 100 may include a handie 112 and a
shaft 110 extending distally from handie 112, Shaft 110 may include one or more
channels extending therethrough from a proximal portion positioned adjacent lo
handie 112 and a distal portion 118 terminating at a distal tip 118, In some
embodiments, medical system 100 may include an umbilicus (not shown), which
may connect a port 108 of the endoscope 1o sources of, for example, air, water,
suction, power, image processing and/or viewing equipment. In some embodiments,
medical system 100 may include an imaging element andfor a lighting element, such
as at distal tip 119, tv ald in accurately positioning shaft 110 adjacent a fargset
treatment site (e.g., 8 wound cavity) during an EVAC procedure. Using one or more
of the channels of shaft 110, a user of medical system 100 may deploy or otherwise

6
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deliver a medical tool or instrument {0 the target treatment site, such as a medical
tool 122 received through a port 118 on handle 112.

[0028] in some aspects, handie 112 may include one or more actuators along
a proximal end of handle 112 {e.g., adiacent to port 108}, for example, 1o control the
movement of shaft 110, and particularly distal portion 118, the activation of one or
more imaging elemeni(s) and lighting element(s), and conirol a deflection, position,
or orientation of distal fip 112, s noted that FIG. 1 lllustrates distal tip 119 of
medical system 100 (e.g., an endoscops) as being “forward-facing” in that the
features of distal tip 119, such as the one or more channels of shaft 110, may face
distally {i.e., forward of a distalmost face of distal tip 1189). It should be appreciaied
that this disclosure also encompasses other configurations of distal tip 119, including
distal tip 119 being “side-facing” in which the one or more channels of shaft 110 may
be disposed on g radially outer side of distal tip 119 s0 that they point in a radially
outward direction, approximately perpendicularly o a longitudinal axis of distal
portion 118,

[0027) Sl referring to FIG. 1, although insertion device or medical system
100 is discussed above as being an endoscope, this disclosure is not so limited.
Although the disclosure may refer at different points {0 an endoscope, it will be
appreciated that, unless otherwise specified, ducdenoscopes, endoscopes,
gastroscopes, endoscopic ulirasonography (‘EUS”) scopes, colonoscopes,
uretleroscopes, bronchoscopes, laparoscopes, cyloscopeas, aspiration scopes,
sheaths, catheters, or any other suilable dselivery device or insertion device may be
used in connection with the systems, devices, elements, assemblies, methods, slc.
described herein.

00281 Referring now to FIG. 2, medical system 100 may include a medical
device coupled {0 shaft 110. In the example, the medical device may include a cap
assembly 200 that may be removably coupled to shafi 110 along distal portion 118.
in other words, cap assembly 200 may be removably mounted onto disial portion
118. Cap assembly 200 may be configured o attach to an exterior surface of shaft
110 adjacent to distal ip 118 via various suitable means. In one example, cap
assembly 200 may form a frictional engagement with the exterior surface of shafi
1140, thereby securely attaching cap assembily 200 o shaft 110, In embodiments in
which shaft 110 includes an articulating section, it should be appreciated that cap

7
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assembly 200 may be coupled to shaft 110 distally relative to the articulating section.
For example, an entirety of cap assembly 200 may be distal to a distalmost end of
the ariiculation section.

[0029]  Cap assembly 200 may include a body 202 having & cylindrical
configuration that is sized, shaped, and/or otherwise configured o receive shaft 110
in other words, body 202 may define a channel 203 extending through cap assembly
200, with body 202 being configurad o receive shaft 110 through channel 203 such
that body 202 may extend about the exterior surface of shaft 110, and particularly
from distal portion 118, when shaft 110 is received therethrough. Cap assembly 200
may be configured such that an interior surface of body 202 that defines channel 203
may frictionally engage distal portion 118 of shaft 110 to inhibit movement {e.g., axial
transiation) of distal tip 119 received therein. Accordingly, body 202 may be
configured {0 engage and/or grasp an exterior of distal portion 118 when distal
portion 118 is received through body 202, thereby coupling cap assembly 200 o
shaft 110. Body 202 may define an opening 208 for recsiving distal tip 118 of shaft
110 when distal portion 118 is received through channel 203 of body 202.

[0030]  Cap assembly 200 may further include a chamber 210 extending
distally from bedy 202, Chamber 210 may have a longitudinal length defined
between a first {proximal) end 211 that is integrally formed with body 202, and g
second (distal) end 212 positioned opposite first end 211, In the example, chamber
210 may have a substantiaily rigid configuration. For example, chamber 210 may be
formed of a thermoplastic polymer, a semi-rigid plastic, sic. In other examples,
chamber 210 may include a pocket, a bag, or other suitable components with a
relatively flexible configuration.

[0031] Sl refarring to FIG. 2, chamber 210 may define an interior lumen 215
that is sized, shaped, and/or otherwise configured 1o receive ong or more vacuum
therapy devices therein. For example, the vacuum therapy device may include a
device that is configured o interface with a target treatment site (e.g., issue) within g
subject (e.g., a patient). The vacuum therapy device may be at least partially
absorbent and include, but is not limited 1o, a vacuum therapy sponge, a gauze, a
film, a membrane, and more. in the example, the vacuum therapy device may
include a porous body 220. In some embodiments, porous body 220 may include
any suitable biocompatible material that may absorb liquids and/for permit liguid ©

8



WO 2024/259038 PCT/US2024/033717

pass thersthrough via negative pressure. The matsrial may be flexible,
comprassible, porous, hydrophilic, sterile, and/or disposable. The material of porous
body 220 may be or may include an open-cell foam. Suitable materials may include
polyurethanes, polymers with ester and/or ether functional groups, composite
materials, and any other medical-grade material or malerials.

[0032] Porous body 220 may have a longitudinal length and a lateral diameter
and/or width that are at least partially flexible. As such, porous body 220 may be at
least partially compressible such that chamber 210 may be configured {0 compress
porous body 220 o a compressed configuration when received therein. Chamber
210 may be further configured 1o fix porous body 220 therein absent an application
of force applied 1o porous body 220 for deployment from chamber 210,

[0033] it should be appreciated that a diameter of porous body 220 may
correspond {o a diameter of interior lumen 215 of chamber 210 when porous body
220 is in the compressed configuration. For example, the diameter of interior lumen
215 may be less than about 20 millimeters to facilitate navigation of cap assembly
200 through a tortuous pathway of the subject (8.g., a patient), such as an
esophagus. As described further herein, cap assembly 200 may be configured to
transition porous body 220 from the compressed configuration to an expanded
configuration upon deploving porous body 220 distally from interior lumen 215 of
chamber 210 (see FIGS. 5B-5D).

[0034] Chamber 210 may include a distal opening 213 at second end 212 that
is sized and/or shaped to facilitate deployment of porous body 220 from within
chamber 210. Chamber 210 may further include a window 214 exiending along the
fongitudinal length of chamber 210, and particularly between first end 211 and
second end 212, Window 214 may be, for example, a siot. With porous body 220
received within chamber 210, cap assembly 200 may be operable o facilitate
visualization of porous body 220 from an exterior of chamber 210 via window 214, In
other words, cap assembly 200 may be operable {0 provide visual feedback of a
location of porous body 220 during a procedure of delivering porous body 2200 a
target treatment site (8.¢., a wound cavity) via medical system 100 and cap
assembly 200 through window 214, For example, chamber 210 may be positioned
relative to distal tip 1198 such that an imaging assembly 102 of medical system 100
may be operable to visualize porous body 220 through window 214. In other

8
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examples, window 214 may be omitted entirely. In some embodiments, chamber 210
may be formed of an opague material. In other embodiments, at [east a portion of
chamber 210 may be transpareni and/or semi-transparent to further facilitate visual
inspection of porous body 220 from within chamber 210. In this instance, porous
body 220 may be visible through chamber 210,

[0035]  Sill referring fo FIG. 2, cap assembiy 200 may include a fluidics
component that is coupled {0, and in fluid communication with, porous body 220. For
example, the fluidics component of cap assembly 200 may include a tube mamber
230 {e.g., a vacuum tbe) that is coupled o a proximal end of porous body 220,
Tube member 220 may be formed from a polymer or any other suitable
biccompatible material. In some embodiments, ube member 230 may include a
shape memory membrane, for example a Nitinol membrane, or may be formed of a
shape memory and/or heat-set material (e.q., Nitinol). As described herein, tube
member 230 may be configured to move porous body 220 in response {0 movement
of ube membper 220 relatlive to body 202 and shaft 110.

[C038]  As bestseen in FIG. 3, tube member 230 may be positioned inside
shaft 110, and particularly tube member 230 may be slidably received within a
working channet 120 of shaft 110. Tube member 230 may exiend out of working
channe! 120 at distal tip 118 and into chamber 210 via opening 208. When porous
body 220 is disposed within chamber 210, the proximal end of porous body 220 may
be positioned adjacent {o body 202 and first end 211, such that a terminal (distal)
end of tube member 230 may similarly be positioned within body 202 and disposed
inside working channel 120. Tube member 230 may be configured to move {(e.q.,
translate) porous body 220 relative o chamber 210, such as in a distal direction
through distal opening 212 1o extend at least a distal portion of porous body 220
distally outwardly from chamber 210, in response to tube member 230 moving
distally relative {0 body 202 (see FIGS. 4B-4D). In this inslance, tube member 230
may axtend out of working channel 120, into chamber 210, and distally relative o
first end 211, as shown in FIG. 4 (showing porous body 220 being partially deployed
from chamber 210 and partially retained within chamber 210},

[0037]  Although not shown, it should be understood that tube member 230
may include one or more openings and/or ports at a distal end of ube member 230,
such that the one or more openings and/or ports are fluidly coupled 1o porous body

10
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220. As described herein, lube member 230 may be fluidly coupled 0 a negative
pressure {vacuum} source at a proximal end of tube member 230 (not shown) that is
opposite of the distal end of tube member 230. Accordingly, porous body 220 may
be in fluid communication with the negative pressure source via tubse member 230,
and particuiarly through the one or more openings and/or poris at the distal end of
fube member 230.

[0038] Sl referring to FIGS. 2-4, body 202 may be sized, shaped, and/or
gtherwise configured {o position chamber 210 in relative axial alignment with the one
or more channels of shaft 110, and particularly working channel 120, when cap
assembly 200 is coupled to distal portion 118. Stated differently, chamber 210 may
be arranged relative to body 202 such that chamber 210 is suspendsad in axial
glignment with an opening of the one or more channels of shaft 110, including at
least working channel 120, when body 202 is coupled to distal portion 118, In this
instance, an opening of working charnnel 120 (and one or more of the other channels
of shaft 110) may coincide with chamber 210 such that tube member 230 extending
through working channel 120 may be received in chamber 210, Atleast one or more
openings of the other channels of shaft 110 may be positioned in alignment with
opening 208 and outside {e.g., radially outward) of chamber 210, such that one or
more medical tools or instruments {e.q., air, water, light, etc.) may extend through
said channels and out of shaft 110 for accessing the target treatment site via
opening 208, without interference from chamber 210.

{00391 Referring specifically to FIG. 4, cap assembly 200 may include a
retention mechanism 216 along chamber 210 for retaining porous body 220 therein
absent an appiication of distal force applied thereto for depioying porous body 220
from chamber 210. In some embodiments, retention mechanism 218 may include
various suitable devices, such as a protrusion, a tab, an abutment, a clip, and mors.
in the example, retention mechanism 218 may include a baveled edge disposed
about distal opening 213 at second end 212, The beveled edge of retention
mechanism 218 may be sized, shaped, and/or otherwise configured to extend
laterally inward from second end 212 and at least partially into distal opening 213.

[0040] Relention mechanism 218 may be configured 1o abut against a
distaimost end of porous body 220 when porous body 220 is disposed within interior
fumen 215 of chamber 210, o inhibil inadvertent misplacement / misdeployment of

11
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porous body 220 from chamber 210. Retention mechanism 216 may be configured
to permit distal deployment of porous body 220 from chamber 210 in response {0 an
application of distal force onto porous body 220, such as from tube member 230, It
should be appreciated that the distal force may exceed a predetermined threshold o
advance porous body 220 beyond retention mechanism 218 and out of chamber
210. Upon exiting chamber 210, portions of porous body 220 may gradually
fransition to the expanded configuration, as shown in FIG. 4.

{0041} in exemplary use, as shown in FIGS. 5A-5D, medical system 100 may
be ytilized to perform endoluminal vacuum therapy o treat a target treatment site by
deploving a vacuum therapy device {2.¢., porous body 220) via cap assembly 200.
For example, medical system 100 may be operated such that shaft 110 is navigated
through a subject (a.g., a patient), such as within the subject's Gl tract, until arriving
ai the target freatment site (e.9., a wound cavity). The wound cavity may be in the
form of an anastomotic leak, a perforation, or other injury within the Gl tract. Distal tip
118, with cap assembiy 200 coupled thereto, may be positioned adjacent to the
wound cavity. A location of porous body 220 may be determined based on the visual
feedback generaied by cap assembly 200 by visualizing the position of porous body
220 through window 214 by imaging assembly 102 while porous body 220 remains
disposed inside chamber 210.

0042} Referring specifically to FIG. BA, distal tip 119 may be arranged to
position chamber 210 towards the wound cavily. In this instance, porous body 220
may access the wound cavity, in addition to any medical tools or instruments
disposed in the one or more channels of shaft 110 which are accessible through cap
assembly 200 via opening 208. In this instance, tube member 230 may be in a first
position relative to working channel 120 with porous body 220 disposed entirely
within chamber 210. It should be appreciated that the first position of tube membaer
230 is a proximalmost position in which tube member 230 is disposed within working
channel 120 and positioned outside of {i.e., proximally of) chamber 210. In the first
position, a distal end of tube member 230 may be positionsd outside of chamber
210. In other embodiments, porous body 220 may have a longiudinal length that is
smailler than a longitudinal length of chamber 210. In this instance when in the first
position, the distal end of tube member 230 may be positicned ocutside of {(proximal
to) chamber 210 with a distal end of porous body 220 positioned proximal to distal
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end 212 of chamber 210, or inside of chamber 210 with the distal end of porous body
220 positioned flush with distal end 212. Tube member 230 may be moved from the
first position towards a second position, discussed below, {0 initiate deployment of
porous body 220 distally from chamber 210

[C043]  Asseenin FIG. 5B, distal movement {e.g., ranslation) of tube member
230 towards the second position may provide a corresponding movement of porous
body 220, thereby causing distal portions of porous body 220 to exit chamber 210
via distal opening 213, In response 1o moving fowards the second position, a distal
portion of tube member 230 may extend into chamber 210 such that at least a
portion of {ube member 230 and at least a portion of porous body 220 are
simultaneously positioned inside chamber 210, As porous body 220 extends distally
out from chamber 210, the laterally/radially inward forces applied by chamber 210
onto an exterior of porous body 220 are gradually removed such that porous body
220 is permilted to expand. Stated differently, tube member 230 may be configured
o transition porous body 220 from the compressed configuration (FIG. 4A) to the
expanded configuration as porous body 220 is pushed distally out of chamber 210
when tube member 230 moves from the first position {o the second position.

(00447 Referring now to FIG. 8C, continued distal movement of tube member
230 o a third position may cause porous body 220 o completely exit chamber 210,
thereby transitioning an entirety of porous body 220 o the expanded configuration. it
shouid be appreciated that porous body 220 may expand in a lateral/radial direction,
an axial direction, and/or varicus other suitable manners when transitioning o the
expanded configuration. in some embodiments, a position of porous body 220 may
be controlled via medical system 100, and particularly by moving shaft 110, In further
embodiments, a position of porous body 220 may be controlied via movement of
tube member 230 relative 10 shaft 110, body 202, and chamber 210,

[0045]  As briefly described above, tube member 230 may be fluidly coupled fo
a negative pressure source at a proximal end of tube member 220 {(not shown) that
is cpposite of the terminal (distal) end of tube member 230 coupled 1o porous body
220. Accordingly, porcus body 220 may be in fluid communication with the negative
pressure source via fube member 230, As such, a negative pressure may be

generated at porous body 220 via ube member 230, in response {0 activating the
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negative pressure sourcs, to gensrate a suction around a surrounding environment
of porous body 220, and particularty at the wound cavity.

[0046] Referring to FIG. 8D, tube member 230 may be moved to & fourth
position by exiending a distal end of tube member 230 further distally from working
channei 120 and chamber 210 {o locate porous body 220 at the wound cavity. Upon
positioning porous body 220 at the wound cavity, the negative pressure source
fluidly coupled o tube member 230 may be activated to apply the negative pressure
to the wound cavity through porous body 220. in some aspects, fluid within a wound
cavity may flow into porous body 220 and through fube member 230, for exampie,
via capillary action, with negative pressure being applied through tube member 230.
i this instance, porous body 220 may be configurad to treat the wound cavity by
suctioning any maternial (e.g., fluid) therein into the porous body 220 and through
tube member 230, such as fluids from a post-surgical leak or perforation for
purposes of preventing drainage and promoting healing of the wound cavily.

(00471 in other words, medical system 100 {with cap assembly 200 coupled
thereto) may be operable 1o perform endoiuminal vacuum therapy with cap assembly
200 facilifating deployment of porous body 220 (e.q., a vacuum sealed sponge) 1o
the wound cavity for performing negative pressure wound therapy. Accordingly, cap
assembly 200 {and particularly porous body 220) may help 1o ensure that drainage
of fluid is maintained as the wound cavity decreases in size throughout the healing
process. in some aspects, tube member 230 and porous body 220 may also be used
to deliver fiuid (e.g., saline, an antibictic fluid, etc.} to the wound cavity, for example,
to aid in the flushing and/or otherwise freagiing the wound cavity.

[0048] in some embodiments, tube member 230 and porous body 220 may be
decoupled from body 202 and chamber 210, such as for purposes of removing shaft
110 from the subject while maintaining porous body 220 at the wound cavity. In the
example, body 202 and/or chamber 210 may be formed of a material that is frangible
and/or otherwise configured o at least partially deform upon an application of a
predetermined force thereto, thereby releasing tube member 230 from chamber 210,
Stated differently, a force exceeding a predetermined threshold may be applied {o
body 202 and/or chamber 210 by tube member 230, such as against an interior
surface of body 202 and/or chamber 210, thereby causing body 202 and/or chamber
210 to permanently or temporarily deform for releasing tube member 230 from within
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chamber 210. For example, tube member 230 may be moved relatively downward
untif body 202 and/or chamber 210 is deformed along their respective lower surfaces
such that openings are formed {0 allow ube member 230 to move out from body 202
and chamber 210. In this instance, shaft 110 may be removed entirely from the
subject while tube member 230 and porous body 220 may be controlied
independently from medical sysiem 100

(00481 it should be appreciated that the expanded configuration of porous
body 220 may provide an increased surface area of porous body 220 in the wound
cavity, which may help to allow porous body 220 10 collect (e.49., absorb) more fluid
from the wound cavity than a typical cylindrical sponge. Additionally, the increased
surface area and increased absorbency may help {o allow for medical system 100
{2.g., including porous body 220} fo remain within the wound cavity for a longer
period of time {(i.e., with fewer removais and/or replacements).

[0050]  Asthe wound cavity decreases in size throughout the hesling process,
a physician, or other user, may manually remove porous body 220 from the wound
cavity for replacement with a subsequent porous body with a smalier cross-sectional
dimension. In this instance, medical system 100 may be equipped with another cap
assembly 200 onto shaft 110 for subsequent deployment of the smaller porous body
220 at the wound cavily. In the example, a relalively smaller porous body 220 may
be continuously appliad to the wound cavity via medical system 100 al regular
intervals for promoting treatment of the wound. One or more of porous body 220 or
tube member 230 may have antiseptic properties, for example, (o help prevent or
inhibit infection and/or prolong the period for which porous body 220 may remain
within the wound cavity.

00517 Referring now to FIGS. 8-7, another exemplary cap assembly 300 is
depicted. Cap assembly 300 may be substantially similar {o cap assembly 200
except for the differences explicitly described herein. Accordingly, the same
reference numerals are used o identify substantially similar components.
Additionally, cap assembly 300 may be configured and operable similar 1o cap
assembly 200. For exampie, similar {o cap assembly 200, cap assembly 300 may
include a chamber 310 having generally a cylindrical configuration that defines an
interior lumen 315, Chamber 310 may include at least one extended surface and/or
wall 312 (FIG. 8) formed along a portion of chamber 310 between first {proximal} end
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211 and second (distal} end 212. The at least one exiended wall 312 may be angled,
curved, and/or otherwise extended radially cutward relative o the general oylindrical
configuration of the remaining portions of chamber 310, In the example, chamber
310 may form a tear-drop shape with the inclusion of extended wall 312, It should be
appreciated that, in cther examples, chamber 310 may be form various other
suitable shapes, sizes, and/or configurations than those shown and described herein
without departing from & scope of this disclosure.

[0052]  Chamber 310 may be configured to receive porous body 220 in the
compressed configuration as similarly shown and described above with respact o
chamber 210. The at least one exiended wall 312 may be sized, shaped, and/or
otherwise configured (o minintize an extent of comprassion of porous body 220 when
disposed inside chamber 310. Staled differently, at least one extended wall 312 may
be configured o increase a cross-sectional dimension of interior lumen 315 of
chamber 210 relative to interior lumen 215 of chamber 210 (see FIG. 2), thereby
defining additional space within chamber 310 for receiving porous body 220,
Accordingly, chamber 310 may apply relatively less force against porous body 220
when porous body 220 is maintained inside chamber 310, thus decreasing a degree
of compression of porous body 220 within chamber 210. In other words, extended
wall 312 may define a cross-sectional dimension of chamber 310 that minimizes
compreassion of porous body 220 relative to chamber 210 while maintaining
maximized functionality of medical system 100 by noi blocking one or more of the
channels of shaft 110 when cap assembly 300 is coupled thersto.

(00531 in some embodiments, extended wall 312 may be selectively
removable from a remaining portion of chamber 310 to deploy porous body 220 from
cap assembly 300. For example, a pulley mechanism (not shown) may be extend
through at ieast one of the channels of shaft 110, such as working channel 120, and
secured o extended wall 312. The pulley mechanism may be configured 1o peel
extended wall 312 off of chamber 210, thereby decoupling extended wall 312 from
chamber 310, in response to actuating the pulley mechanism. The pulley mechanism
may include a pull wire and/or various other suitable devices. it shouid be
undersiood that the pulley mechanism may be included in cap assembly 300 in lieu
of tube member 230 such that porous body 220 is not deployed from chamber 310 in
response 1o applying a pushing force against porous body 220.
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[0054]  As bestseen in FIG. 7, by minimizing the compressibility of porous
body 220 when disposed within chamber 310, the at isast one extended wall 312
may be configured o release porous body 220 from within chamber 310 and aliow
porous body 220 to expand upon removal of extended wall 312. The at least one
extended wall 312 may be positioned relative o distal tip 119 such that the opening
of working channel 120 coincides with the interior lumen of chamber 310 but one or
more openings of the remaining channels of shaft 110 are nol obstructed such that
such channels continue {o remain accessible for facilitating use of other medical
tools or instruments through shaft 110 {e.g., fuid, air, lighting, etc.).

[0055] in some embodiments, ube member 230 may further include a
guidewire, an outer sheath, an inner sheath, a stifening mandrel, or other suilable
devices. In one exampie, ube member 230 may be flexible and disposad within a
rigid outer sheath (not shown) that is configured to enhance a rigidity of tube
member 230 for purposes of deploying porous body 220 from chamber 31Q. in other
words, the guidewire, outer sheath, inner sheath, and/or stiffening mandrel may be
configured {o inhibit tube member 230 from bending and/or kinking. For instance,
tube member 230 and porous body 220 may be extended out of working channel
120 and chamber 310, respectively, and shaft 110 may be subseguently retracted
from the subject In this instance, the guidewire, culer sheath, inner sheath, stiffening
mandrel, or other suitable device may be configured io push tube member 230
outward from shaft 110 and o facilitate control and/or maneuverability of tube
member 230 within the subject.

[0056] In one example, the outer sheath may include a removable portion that
is configured to pesl and/or cut away from a remainder portion of the outer sheath to
facilitate removal of wbe member 230. In other examples, tube member 230 may
include a guidewire and/or a stiffening mandrsl (not shown} disposed therein for
enhancing a rigidity of tube member 230 for purposes of deploying porous body 220
from chamber 310. In this instance, the guidewire and/or a stifening mandrel may
define a raii for facilitating movement of tube member 230 along said rail. In further
examples, both tube member 230 and at least one of a guidewire and/or a stiffening
mandrel may be disposed within an outer sheath. it should be appreciated that
various other suitable configurations of devices may be coupled {0 and/or assembled
with tube member 230,
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{00571 in some embodiments, cap assembly 300 may be configured to
salectively move (2.g., rotate) relative 1o distal tip 118 of shaft 110, In this instance,
cap assembly 300 may be movably coupled o distal tip 119 such that an
arrangement and/or orientation of body 202 may be adiusted relative to distal tip
118. By adiusting cap assembiy 300 relative to shalt 110, opening 208 and chamber
310 may be repositiongd to various suitable configurations relative o the one or
more channeis of shaft 110, and particularly the openings of said channels at distal
tip 119, it should be understooed that chamber 310 may remain in alignment with
working channel 120 in each of such positional configurations relative to distal tip
118. Accordingly, chamber 210 {(and porous body 220 received therein} may be
aligned adjacent o particular channels of shaft 110, and more specifically to
particular medical tools and/or instruments disposed within said channels while
maintaining alignment with working channel 120, to facilitaie access for said medical
tools and/or instruments to porous body 220. in this instance, a relative position of
chamber 310 to the distal openings of the channels at distal tip 119 may provide
enhanced accessibility of porous body 220 1o he one or more medical tools and/or
instruments received within said channels of shaft 110 {o improve control of porous
body 220 during a procedure.

[0058] In some embodiments, shaft 110 may include one or more markings
{e.q., arrows) along distal portion 118 and/or distal tip 118 to facilitate the various
suitable arrangements of cap assembily 300. Body 202 of cap assembly 300 may
similarly include corresponding markings for alignment with the markings on shaft
1190 to further facilitate visual alignment of the complimentary devices.

(0058  While principles of this disclosure are described herein with reference
to iHustrative examples for particular applications, it should be understood that the
disclosure is not limited therete. For example, the disclosure refers to EVAC as an
exemplary procedure, and the Gl iract as a typical lumen for the systems and
methods of the disclosure. The systems, devices, and methods of the present
disclosure, however, may be used in any suitable medical procedure in any lumen or
cavity within the body, for exampie, 1o aid in drainage from a wound anywhere within
the body. Those having ordinary skill in the art and access (o the teachings provided

herein will recognize additional modifications, applications, and substitution of

18



WO 2024/259038 PCT/US2024/033717

equivalents all fall within the scope of the examples described herein. Accordingly,

the invention is not to be considered as Hmited by the foregoing description.
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What is claimed is:

1. A medical system comprising:

a handle;

a shaft extending distally from the handle, the shaft including one or more
channels extending belween the handie and a distal end of the shaft, wherein at
least one of the one or more channels includes a working channel;

a cap assembly coupled 1o the distal end of the shaft, the cap assembly
including an opening that is positioned in alignment with at least one of the one or
more channeis at the distal end of the shafi, and a chamber that extends distally
from the opening, wherein the chamber is positioned in alignment with the working
channel and

a porous body movably disposed within the chamber, the porous body is
configured o transition from a compressed configuration when disposed inside the

chamber 10 an expanded configuration upon extending outwardly from the chamber.

2. The medical sysiem of claim 1, further comprising & tube movabiy
coupled to the cap assembly, the tube is configured to move between a first position
and a second position relative {0 the cap assembly to transition the porous body
between the compressed configuration and the expanded configuration.

3. The madical system of claim 2, wherein, in the first position, a distal
end of the tube is positioned ouiside the chamber such that the porous body is
maintained inside the chamber and in the compressed configuration; and

wherein, in the second position, the distal end of the tube is positioned inside
the chamber such that the porous body is extended cutside of the chamber and

fransitioned o the expanded configuration.
4, The madical system of claim 3, wherein the tube is g vacuum tube that

is coupled {0 a negative pressure source at a proximal portion of the vacuum tube,

and io the porous body at a distal portion of the vacuum tubs.
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5. The madical system of claim 4, wherein the vacuum tube is configured
to apply negative pressure 1o the porous body as provided by the negative pressure

SOUrce.

8. The medical system of any one of claims 2 1o 5, wherein the chamber
is configured o receive the tube when the tube is in the second position, and at least
a portion of the chamber is deformable o facilitate releasing the tube from the

chamber.

7. The medical system of any one of claims 2 to €, wherein the wbe is

siidably recsived within the working channel of the shaft.

8. The medical system of any one of the preceding claims, wherein the
cap assembly is removably mounted on an exterior surface of the distal end of the
shaft.

9. The medical sysiem of claim 8, wherein the cap assembly is selectively
rotatable about the exterior surface of the distal end of the shaft such thai the
chamber is repositionable relative to the one or more channels while maintaining

alignment with the working channel.

10. The medical system of any one of the preceding claims, whersin the

porous body is a sponge, a gauze, a film, or a membrans.

1. The medical sysiem of any one of the preceding claims, wherein the
chantber is at ieast partially transparent such that the porous body disposed inside

the chamber is visible through the chamber.
12. The medical system of any one of the preceding claims, whersin the

chamber includes a window such that the porous body disposed inside the chamber

is visible through the window by an imaging device.
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13. The medical system of any one of the preceding claims, whersin the
chamber includes an extended wall that defines a cross-sectional dimension of the
chamber that minimizes compression of the porous body received within the

chamber.

14.  The medical system of claim 13, wherein the extended wall is sized

and shaped such that the chamber has a tear drop configuration.
15. The medical system of any one of the preceding claims, wherein the

cap assembly is securely atlached 1o the shalt via a friciional engagement between a

body of the cap assembly and a distal tip of the shaft.
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