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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. 83/508,016, filed on June 14, 2023, the eniirely of which is

incorporated herein by reference

{00021  Various aspects of the disclosure generally relate to medical systems,
devices, and related methods that may be used 1o treat a subject. In particular,
aspects of the disclosure relate to medical systems, devices, and methods for wound
therapy, such as endoscopic vacuum therapy that includes applying negative air
pressure o tissus for wound therapy.

BACKGROUND

[0003] Endoscopic and open surgical procedures of the gastrointestinal (G)

tract include, for example, colonic resection, bariatric surgery, esophagectomy,
gastric bypass, and sleeve gastrectomy, among others. These procedures may
result in perforation, post-surgical leaks, or other wounds of the Gi tract. Limited
treatment options exist for managing such wounds, which have significant morbidity
and moriality rates. Oplions 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 inhibit 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 arl.
SUMMARY

[0004] Each of the aspecis disclosad herein may include one or more of the
features described in conneclion with any of the other disclosed aspects.

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

medical systems, devices, and methods for wound therapy, such as endoscopic

1



WO 2024/259039 PCT/US2024/033718

vacuum therapy that includes applying negative air pressure to tissue for wound
therapy.

[0008] According to an example, a medical system includes a handle; @ shaft
extending distally from the handle, the shaft including one or more channels
extending between the handle and a distal end of the shaft; a cap assembly coupled
to the distal end of the shaft, the cap assembly including an opening that is
configured o expose the one or more channels at the distal end of the shaft, and a
chamber that extends distally from the opening; and a porous body movably
disposed within the chamber, the porous body is configured to transition from a
comprassed configuration when disposed inside the chamber {0 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 10 the cap assembly, the lube is
configured {0 move between a first position and a second position relative to the cap
assembly o transition the porous body between the compressed configuration and
the expanded configuration. in the first position, a distal end of the fube is positioned
outside the chamber such that the porous body is maintained inside the chamber
and in the compressed configuration; and in the second position, the distal end of the
tube is positionad inside the chamber such that the porous body is exdiended outside
of the chamber and fransitioned to the expanded configuration. The tubeis a
vacuum tube that is coupled 1o a negative pressure source at a proximal portion of
the vacuum iube, and to the porous body at a distal portion of the vacuum tube. The
vacuuim fube is configured {0 apply negative pressurs to the porous body as
provided by the negative pressure source. The chamber is configured 1o receive the
tube when the tube is in the second position, and at least a porfion of the chamber is
deformabile to facilitate releasing the tube from the chamber. The chamber is
configured {0 receive the tube when the tube is in the second position, and the
chamber includes a slot that is configured to release the fube from the chamber. The
cap assembly is removably mounted on an exterior surface of the distal end of the
shaft. The cap assembly is selectively rotatable about the exterior surface of the
distal end of the shaft such that the chamber is repositionable relative to the one or

more channeis. The porous body is 8 sponge, a gauze, a film, or a membrane. The
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chamber is at ieast 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. At least one of the one or more channels includes a working
channel, and the window is aligned with the working channel to allow access o the
working channel at the distal end of the shaft. The cap assembly includes a body
with a pair of opposing halves, the body is confiqured {o receive the distal end of the
shaft and the pair of opposing halves is configured to grasp an exierior of the distal
end to couple the cap assembly to the shaft. The cap assembly includes a fastener
that is configured to couple the pair of opposing halves 1o one another, thereby
sacurely atiaching the cap assembly {0 the shaft.

[0008]  According to another example, a medical device includes a cap
assembly configured o 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 at a disial end of the shaft, the cap assembiy including a chamber that
extends distally from the distal end; and a porous body received within the chamber,
the chamber configured to compress the porous body relative to the shaft, wherein
the porous body is movable relative 1o the cap assembly from a first position inside
the chamber and in a compressed configuration to a second position outside of the
chamber and in an expanded configuration.

{00081  Any of the medical devices described herein may include any of the
following features. tube at least partially disposed inside the cap assembly, the tube
is coupled {0 a negative pressure source at a first end and to the porous body al a
sacond end, such that the negative pressure source is in fluid communication with
the porous body via the tube,; wherein the tube is movable relalive to the cap
assembly {0 extend the porous body out from the chamber, and configured {0
generate a vacuum through the porous body in response o activating the negative
pressure source. The chamber is configured o receive the tube when the tube
extends the porous body out from the chamber, and at lzast a portion of the chamber
is deformable o facilitale releasing the tube from the chamber. The chamberis

configured {o receive the tube when the tube extends the porous body out from the
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chamber, and the chamber includes a siof that is configured {0 release the tube from
the chamber.

[0010]  According to ancther example, a method for treating a wound cavity
with @ medical device includes positioning a shaft of the medical device at the wound
cavity, wherein a cap assembly is mounied onto the shaft such that the cap
assembly is positioned adiacent {0 the wound cavily, extending a porous body out
from within the cap assembly in response 10 moving a tube relative 1o the cap
assembly, such that the porous body expands upon exiting the cap assembly and
entering the wound cavily, wherein the tube is coupled to the porous body and in
fluld 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 like terms {e.g., ‘substantially”), includes values +/- 10% of &
stated value.

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.
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{0013} FIG. 1 shows a perspective view of an exemplary medical system,
according fo some embodiments.

(00147 FIG. 2 shows a perspeclive view of an exemplary medical device
coupled to the medical system of FIG. 1, according to some embodiments.

[C015]  FIG. 3 shows a top view of the medical device of FIG. 2, according {o
some embodiments.

[C018]  FIG. 4A shows a perspective view of the medical device of FIG. 2ina
first posilion, according (o some embodiments.

[0017]  FIG. 4B shows a perspeclive view of the medical device of FiG. 2ina
second position, according to some embodiments.

[0018]  FIG. 4C shows a perspective view of the medical device of FIG. 2 in a
third position, according to some embodiments.

[C019]  FIG. 4D shows a perspective view of the medical device of FIG. 2ina
fourth position, according to some embodimenis.

(00203 FI(3. § shows a front slevational view of ancther exemplary medical
device coupled to the medical system of FIG. 1, according to some embodiments.

G021} FIG. 6 shows a front elevational view of the medical device of FIG. S in

an alternative configuration, according to some embodimernts.
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DETAILED DESCRIPTION
(00223 Endoluminal vacuum therapy (EVAC) is an adaptation of negative

pressure wound therapy {i.e., vacuum therapy or wound vac), which may be used for
aexternal treatment of chronic, non-healing wounds, where a vacuurm-sealed malerial
{e.g., a sponge) is inseried into the wound and a negative pressure is applied o the
sponge o promote drainage. In a typical EVAC procedure, negative pressurs is
deliverad 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 to promote drainage from the wound.

100231 Embodiments of this disclosure include devices, systems, and methods
specifically for EVAC procedures. In some embodiments, EVAC may include
endoiuminal placement of a porous body (e.q., a sponge or other like malerial) into 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 {e.q., endoscope,
bronchoscope, colonoscops, etc.), tube, or sheath, which may be inserted into the Gi
tract via a natural orifice. The orifice may be, for example, the nese, mouth, or anus,
and a distal end of the catheter, scope, tube, or sheath {and thus the porous body)
may be positioned in any portion of the Gl tract, including the esophagus, stomach,
duodenum, large intestine, or small intestine.

(00247 FIG. 1 depicts an exemplary medical system 100. Madical system 100
may include an insertion device, such as an endoscopse, which may be inseried 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 exiending therethrough from a proximal portion positioned adjacent io
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 endoscopse to sources of, for example, air, water,
suction, power, image processing and/or viewing eguipment. In some embodiments,
medical system 100 may include an imaging element and/or a lighting element, such
as at distal fip 119, o aid in accurately positioning shaft 110 adjacent a targst

treatment site {(e.g., & wound cavity) during an EVAC procedure. Using one or more

&
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of the channesls of shaft 110, such as working channsl 120, a user of medical system
100 may deploy or otherwise deliver a medical tool or instrument 1o the targst
treatment site, such as a medical tool 122 received through a port 116 on handle
112.

[0025] in some aspects, handie 112 may include one or more actuators along
a proximal end of handie 112 {e.g., adiacent to port 108), for example, 1o control the
movement of shaft 110, and particularly distal portion 118, the aclivation of one or
more imaging elemeni(s) and lighting element(s), and conirol a deflection, position,
or orientation of distal tip 1192, s noted that FIG. 1 fllustrates distal tip 119 of
medical system 100 (e.g., an endoscope) as being "forward-facing” in that the
features of distal tip 118, such as the one or more channels of shaft 110, may face
distally (i.e., forward of a distalmost face of distal tip 118). It should be appreciated
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 shafl 110 may
be disposad on a radially ouler side of distal tip 119 so that they point in a radially
outward direction, approximately perpendicularly to a longiudinal axis of distal
portion 118,

[0028]  Still refarring to FIG. 1, although insertion device or medical sysiem
100 is discussad above as being an endoscopse, this disciosure is not so limited.
Although the disclosure may refer at different points {0 an endoscope, it will be
appreciated that, unless otherwise specified, duodenoscopes, endoscopes,
gastroscopes, endoscopic ultrasonography (“EUS”™ scopses, colonoscopes,
ureteroscopes, bronchoscopes, laparoscopes, cyioscopes, aspiration scopes,
sheaths, catheters, or any other suitable delivery device or insertion device may be
used in connection with the systems, devices, elements, assemblies, methods, elc.
described herein.

[0027] Referring now to FIG. 2, medical systermn 100 may include a medical
device coupled to shaft 110. In the example, the medical device may include a cap
assembly 200 that may be removably coupled {0 shaft 110 along distal portion 118,
in other words, cap assembly 200 may be removably mounted onto distal portion
118. Cap assembly 200 may be configured to attach to an exterior surface of shaft

110 adjacent to distal tip 119 via various suilable means. in one example, cap
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assembly 200 may form a frictional engagement with the exterior surface of shaft
110, In embodiments in which shaft 110 includes an articulating section, i should be
appreciated that cap assembly 200 may be coupled to shait 110 distally relative fo
the articulating seclion. For example, an entirety of cap assembly 200 may be distal
to a distalmost end of the articulation section.

[0028] Cap assembly 200 may include a body 202 defined by a proximal end
201 and a distal end 203. In the example, body 202 may have a cviindrical
configuration that is sized, shaped, and/or otherwise configured o receive shaft 110.
in other words, body 202 may define a channel 205 extending through cap assembly
200, with body 202 being configured fo receive shafi 110 through channel 205 such
that body 202 may exiend about the exterior surface of shaft 110, and particularly
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 channe! 205 may
frictionally engage distal portion 118 of shaft 110 to inhibit movement {e.q., axial
transltation) 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 to
shaft 110. Body 202 may define an opening 208 adjacent to distal end 203 for
receiving distal tip 118 of shaft 110 when distal portion 118 is received through
channe! 205 of body 202,

[0029] in some embodiments, proximal end 201 and distal end 203 may
include a pair of adjustable rings 204, 208 that are each configured to move relative
to one ancther to facilitate engagement with shaft 110. For example, a proximal
adjustable ring 204 may be defined at proximal end 201 and a distal adjustable ring
208 may be defined at distal end 203. Each of the adjustable rings 204, 206 may be
salectively adjusiable to receive distal portion 118 through body 202 based on a
cross-sectional dimension (e.g., a diameter) of shaft 110. Stated differently, the
adjustable rings 204, 206 at the opposing ends 201, 203 may define a pair of
opposing flexible halves of body 202 that are each independently configured o
partially flex laterally inward and/or outward o accommodate shafts of varying cross-
sactional dimensions. Accordingly, proximal end 201 and distal end 203 may be

configured to engage and/or grasp an exterior of distal portion 118 when disial
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portion 118 is received through body 202, thereby coupling cap assembly 200 ©
shaft 110

[0O30] Sl referring to FIG. 2, cap assembly 200 may include a fasiening
mechanism for securely atiaching body 202 {0 shaft 110. The fastening mechanism
may include varicus suitable devices for attaching body 202 to shaft 110, including a
clip, an elastic band, an O-ring, a clamp, and more. in the example shown in FIG. 2,
the fastening mechanism may include a pair of protrusions 218 disposed along
opposing sides of body 202 and a flexible Tastener 218 with opposing ends that may
be configured {o engage sach of the pair of protrusions 216. In this instancs, flexible
fastener 218 may be configured to couple the pair of opposing halves of body 202
{e.g., proximal end 201 and distal end 203} to one another with distal portion 118
received therethrough, thereby securely attaching body 202 to shaft 110

[C031]  Cap assembly 200 may further include a chamber 210 exiending
distally from body 202, and more particularly from distal end 203, Chamber 210 may
have a longitudingl length defined belween a first (proximal) end 211 positioned at
distal end 203 and a second (distal) end 212 positioned opposite first end 211, Inthe
example, chamber 210 may have a substantially rigid configuration. For example,
chamber 210 may be formed of a thermoplastic polymer, a semi-rigid plastic, efc. In
other examples, chamber 210 may include a pocket, a bag, or other suitable
components with a relatively flexibie configuration.

[0032]  Sill referring to FIG. 2, chamber 210 may define an interior lumen 215
that is sized, shaped, and/or ctherwise configured 1o receive one or more vacuum
therapy devices thersin. For example, the vacuum therapy device may include a
device that is configured {o interface with a target reatment sile (a.g., tissus) within a
subject (e.q., a patient). The vacuum therapy device may be al least partially
absorbent and include, but is not imited 10, a vacuum therapy sponge, a gauze, 8
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/or permit liquid to
pass thersthrough via negative pressure. The matsrial may be flexible,
comprassible, porous, hydrophilic, sterile, and/or disposable. The material of porous

hody 220 may be or may include an open-cell foam. Suitable materials may include
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polyurethanes, polymers with ester and/or ether functional groups, compaosite
materials, and any other medical-grade material or materials.

[0033] Porous body 220 may have a longitudinal length and a lateral diameter
and/or width that are at least partislly flexible. As such, porous body 220 may be at
feast partially compressible such that chamber 210 may be configured o compraess
porous body 220 o a compressed configuration when received therein. Chamber
210 may be further configured o (axially) fix porous body 220 therein absent an
application of force applied to porous body 220 for deployment from chamber 210.

[0034] it should be appreciated that a diamester of porous body 220 may
correspond to a diameter of interior lumen 215 of chamber 210 when in the
comprassed configuration. For example, the diameter of inferior lumen 215 may be
fess than about 20 millimeters to facilitate navigation of cap assembly 200 through a
tortuous pathway of the subject {e.¢., a patient), such as an esophagus. As
described further herein, cap assembily 200 may be configured o transilion porous
body 220 from the compressed configuration 10 an expanded configuration upon
deploying porous body 220 distally from interior lumen 215 of chamber 210 (see
FIGS. 4B-4D).

[0035]  Chamber 210 may include a distal opening 213 at second end 212 that
is sized and/or shaped {o facilitate deployment of porous body 220 from within
chamber 210. Chamber 210 may further include a window 214 extending 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 to facilitate
visualization of porous body 220 from an exterior of chamber 210 via window 214, In
other words, cap assembly 200 may be operable to provide visual feedback of a
focation of porous body 220 during a procedure of delivering porous body 220 ic a
target treatment site {e.g., 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 o visualize porous body 220 through window 214, In other
examples, window 214 may be omitted entirely. In some embodiments, chamber 210

may be formed of an opagque material. In other embodiments, at least a portion of
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chamber 210 may be fransparent and/or semi-ransparent 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.

[0038]  Still refarring to FIG. 2, cap assembiy 200 may include a fluidics
component that is coupled to, and in fluid communication with, porous body 220, For
example, the fluidics component of cap assembly 200 may include a tube member
230 {e.q., a vacuum iube) that is coupled o a proximal end of porous body 220.
Tube member 230 may be formed from a polymer or any other suitable
biocompatible material. In some embodiments, tube member 230 may include a
shape memory membraneg, for example a Nitinol membrane, or may be formed of 5
shape memory and/or heat-set material {e.g., Nitinol). As described herein, tube
member 230 may be configured 1© move porous body 220 in response to movement
of tube member 230 relative 1o body 202, In the example, tube member 230 may be
positioned ouiside of shaft 110 (e.q., along a radially ouler side of shaft 110}, and
may axtend into body 202 al proximal end 201, When porous body 220 is disposed
within chamber 210, a proximal end of porous body 220 may be positioned adjacent
to distal end 203 such that a terminal {distal) end of tube member 230 may similarly
be positioned adjacent io distal end 203 and disposed relatively proximal to first end
211, Tube member 230 may be configured to move {e.g., fransiate} porous body 220
relative to chamber 210, such as in g distal direction through distal opening 213 1o
exiend porous body 220 outwardly from chamber 210, in response to tube member
230 moving distally relative to body 202 (see FIGS. 4B-4D). in this instance, tube
member 230 may extend distally relative to first end 211 and into chamber 210.

(00371  Although not shown, it should be understood that tube member 230
may include one or more openings and/or ports al a distal end of tube member 230,
such that the one or more openings and/or ports are fluidly coupled o porous body
220. As described herein, tube 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 2320, Accordingly, porous body 220 may
be in fluid communication with the nagalive pressure source via tube member 230,
and particuiarly through the one or more openings and/or ports at the distal end of

tube member 230,
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{0038} Referring now to FIG. 3, body 202 may be sized, shaped, and/or
otherwise configured {o position chamber 210 relatively undemeath (g.g., radially
outward of) and/or axially offset from the one or more channels of shafi 110,
including working channel 120, when cap assembly 200 is couplad to distal portion
118. Stated differently, chamber 210 may be arranged relative to body 202 such that
chamber 210 is suspended below an opening of the one or more channels of shaft
110 to prevent any portion of cap assembly 200 from blocking the channels,
including working channel 120, when body 202 is coupled {o distal portion 118. In
this instance, an opening of working channel 120 and the cther channels of shaft 110
may be accessible at distal tip 118 via opening 208, such that one or more medical
tools or instruments {e.g., air, water, lighi, elc.) may extend through said channels
and out of shaft 110 for accessing the target treatment site via opening 208. In some
embodiments, working channel 120 may be at least partially aligned with window
214 such that a medical tool or instrument exiting working channel 120 may extend
outwardly from cap assembly 200 through window 214.

{00391 in exemplary use, as shown in FIGS. 4A-4D, 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 systemn 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 assembly 200 coupled tharelo, may be posifioned adjacent, through,
and/or inside the wound cavity. It should be appreciated that with cap assembly 200
coupled to distal tip 118, enhanced positional control is provided in installing porous
body 220 relative to the would cavily due to the maneuverability capabililies of shaft
110, such as through control of the one or more actualors on handle 112. A location
of porous body 220 may be delermined based on the visual feedback generated by
cap assembly 200 by visualizing the position of porous body 220 through window
214 (e.g., with imaging assembly 102) while porous body 220 remains disposed

inside chamber 210,
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{00407 Referring specifically to FIG. 4A, distal tip 119 may be arranged {o
position chamber 210 towards the wound cavity. 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 with porous body 220 disposed entirely within chamber 210. i should be
appreciated that the first position of tube member 230 is a proximalmost position in
which fube member 230 is positioned outside of chamber 210. In the first position, &
distal end of tube member 230 may be positioned cutside of chamber 210, In other
embodiments, porous body 220 may have a longitudinal length that is smaller than a
fongitudinal length of chamber 210, In this instance when in the firsi position, the
distal end of tube member 230 may be positioned outside of {proximal o) chamber
210 with a distal end of porous body 220 positioned proximal to distal 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 {owards a second position (o initiate deployment of porous body 220 distally
from within chamber 210,

[0041]  Asseenin FIG. 4B, distal movement {e.q., translation} of tube member
230 towards the second position may provide a corresponding movement of porous
body 220, therseby causing distal portions of porous body 220 to exit chamber 210
via disial opening 213. In response (o moving towards the second position, tube
member 230 may extend into chamber 210 such that at least a portion of tube
member 230 and at Ieast a portion of porous body 220 are simultaneously positioned
inside chamber 210, As porous body 220 exiends out rom 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 permitted o expand.
Stated differently, tube member 230 may be configured to transition porous body 220
from the compressed configuration (FIG. 4A) 1o the expanded configuration as
porous body 220 is pushed distally out of chamber 210 when tube member 220
moves from the first position to the second position.

{30423 Referring now to FIG. 40, continued distal movement of tube member

230 to a third position may cause porous body 220 o completely exit chamber 210,
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thereby transitioning an entirety of porous body 220 o the expanded configuration. it
should be appreciated that porous body 220 may expand in a lateral/radial direction,
an axial dirgction, and/or various other suitable manners when transitioning to the
expanded configuration. in some embodiments, a position of porous body 220 may
be controlied via medical system 100, and particudarly by moving shaft 116, In further
embodiments, a position of porous body 220 may be controlied via movement of
tube member 230 relative 1o shaft 110, body 202, and chamber 210.

[0043]  As briefly described above, tube member 230 may be fluidly coupled {0
a negative pressure source at a proximal end of tube member 230 (not shown) that
is opposite of the terminal (distal) end of tube member 230 coupled o porous body
220, Accordingly, porous body 220 may be in fluid communication with the negative
pressure source via tube member 230, As such, a negative pressure may be
generated at porous body 220 via tube member 230, in response {o aclivaling the
negative pressure source, 1o gensrate a suction around a surrcunding environment
of porous body 220, and particularty at the wound cavity.

{0044} Upon positioning porous body 220 at the wound cavity, the negative
pressure source fluidly coupled to 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 tube member
230, for example, via capillary aclion, with negative pressure being applied through
tube member 230. In this inslance, porous body 220 may be confiqured fo treal the
wound cavity by suctioning any material (e.q., 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 cavity.

[0045] in other words, medical system 100 {with cap assembly 200 coupled
therato) may be operable (o perform endoiuminal vacuum therapy with cap assembly
200 facilitating deployment of porous body 220 {e.g., a vacuum sealed sponge) 1o
the wound cavily for performing negative pressure wound therapy. Accordingly, cap
assembly 200 {and particularly porous body 220) may help {0 ensure that drainage
of fluid is maintained as the wound cavily decreases in size throughout the healing

process. in some aspects, tube member 230 and porous body 220 may also be used

14



WO 2024/259039 PCT/US2024/033718

to deliver fiuid (e.g., saline, an antibictic fluid, otc.} 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 iube member 230 from chamber 210,
Stated differently, a force exceeding a predetermined threshold may be appilied o
body 202 and/or chamber 210 by tube member 230 moving to a fourth position, such
as against an interior surface of body 202 and/or chamber 210, thereby causing
body 202 and/or chamber 210 {0 permanently deform for releasing tube member 230
from within chamber 210

00473 For example, as seen in FIG. 4D, iube member 230 may be moved
relatively downward/radially outward to the fourth position until body 202 and/or
chamber 210 is deformed along their respective lower surfaces such that openings
are formed {o allow tube member 230 to move out from body 202 and chamber 210.
I this instance, shaft 110 may be removed entirely from the subject while tube
member 230 and porous body 220 may be controlled independently from medical
system 100. 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 cavily,
which may help to allow porous body 220 to collect {e.q., 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 {e.q.,
including porous body 220) to remain within the wound cavity for a longer period of
time (i.e., with fewer removals and/or replacemernts).

[0048]  As the wound cavily decreases in size throughout the healing process,
a physician, or other user, may manually remove porous body 220 from the wound
cavily for replacement with & subsequent porous body with a smalier cross-sectional
dimension. In this instance, medical system 100 may be equipped with ancther cap
assembly 200 onto shaft 110 for subsequent deployment of the smaller porous body

220 at the wound cavily. In the example, a relatively smaller porous body 220 may
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be continuously applied (o the wound cavity via medical system 100 at reguiar
intervals for promoting treatment of the wound. One or more of porous body 220 or
tube member 230 may have antiseptic properties, for example, to help prevent or
inhibit infection and/or prolong the period for which porous body 220 may remain
within the wound cavity.

00493 Referring now to FIGS. 5-6, ancther exemplary cap assembly 300 is
depicted. Cap assembly 300 may be subsiantially similar {o cap assembily 200
except for the differences explicitly describad herein. Accordingly, the same
reference numerals are used 1o identify substantially similar components.
Additionally, cap assembily 300 may be configured and operable similar o cap
assembly 200. Referring specifically to FIG. 5, cap assembly 300 may include a
chamber 310 with an opening 312 formed within first (proximal) end 211. Opening
312 may be sized, shaped, and/or otherwise configured o receive tube member 230
through first {proximal) end 211 and into chamber 310. In some embodimenis,
opening 312 may be configured 1o removably anchor tube member 230 to chamber
310. In the example, opening 312 may be substantially C-shaped in accordance with
a circular and/or cylindrical cross-sectional configuration of iube member 230, It
should be appreciated that cap assembily 200 may similarly include opening 312 at
first {proximal) end 211 for facilitating receipt of tube member 230 within chamber
210.

[0050] in the example, chamber 310 may include a slot and/or a nolch 314
that defines a second opening along first (proximal) end 211, Opening 312 and notch
314 may collectively define a continuous void within first {proximal) end 211 in which
notch 314 extends downwardly from opening 312 and fowards a bottom surface of
chamber 310. Nolch 314 may form an opening along an outer perimeter of chamber
310 for permitting removal of tube member 230 from chamber 310. In the exampis,
notch 314 may define a cross-sectional void that is relatively smaller than opening
312 such that tube member 230 is at least partially inhibited from exiting opening 312
and entering notch 314 absent an application of force onto tube member 230.

[0051] il referring to FIG. &, notch 314 may be configured to facilitate
removal of ube member 230 from within chamber 310 {(and laterally/radial out of

opening 312) without deforming cap assembly 300 in response 1o applying &
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downward force onlo tube member 230 in a direction towards notch 314. Thus,
pushing tube member 230 relatively downward from opening 312 may allow tube
member 230 o decoupie from chamber 310 by exiling through notch 314, it should
be appreciated that although opening 312 and/or notch 314 are shown and
described herein as being positionad proximats to a bottom surface of first (proximal
end 211 and/or chamber 310, one or more of opening 312 and/or notch 314 may be
positioned along various other surfaces or portions of first {proximal) end 211 and/or
chamber 210,

(00521 in some embodiments, tube member 230 may further include a
guidewire, an outer sheath, an inner sheath, a stifening mandrei, or cther suilable
devices. In one example, tube member 230 may be flexible and disposed within g
rigid outer sheath (not shown) that is configured 1o enhance a rigidity of tube
member 230 for purposes of deploying porous body 220 from chamber 310, In other
words, the gquidewire, outer sheath, inner sheath, and/or stiffening mandrel may be
configured o inhibit tube member 230 from bending and/or kinking. The cuter sheath
may include a removable portion that is configurad 1o peel and/or cut away from a
remainder portion of the outer sheath {o facilifate removal of tube member 230, In
other examples, tube member 230 may include a guidewire and/or a stiffening
mandre! (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 stiffening mandrel may define a rail 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 to and/or assembled with tube member 230.

(00531 Referring now to FIG. 8, cap assembly 300 may be configured to
selectively move {e.g., rotale) relative to distal tip 118 of shaft 110, In this instance,
cap assembly 300 may be movably coupled to distal tip 118 such that an
arrangement and/or orientation of body 202 may be adjusted relative to distal ip
118. By adiusting cap assembly 300 relative to shaft 110, opening 208 and chamber
310 may be repositioned o various suitable configurations relative to the one or

more channeis of shaft 110, and particuiarly the openings of said channels at distal
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tip 119, Accordingly, chamber 310 (and porous body 220 received thersin) may be
agligned adjacent to particular channels of shaft 110, and more specifically to
particular medical tools and/or instruments disposed within said channels, {o
facilitate access for said medical tpols and/or instruments 1o porous body 220. In this
instance, a relative position of chamber 310 {o the distal end openings of the
channels gt distal tip 119 may provide enhanced accessibility of porous body 220 to
the one or more medical tools and/or instruments received within said channels of
shaft 110 to improve control of porous body 220 during & procedure.

[0054] in some embodiments, shaft 110 may include one or more markings
{e.g., arrows) along distal portion 118 and/or distal iip 119 to facilitate various
suitable arrangements of cap assembly 300. Body 202 of cap assembly 200 may
similarly include corresponding markings for alignment with the markings on shafl
110 to further facilifate visual alignment of the complimeniary devices.

[0055]  Vhile principles of this disclosure are described herein with reference
to illusirative examples for particular applications, it should be understood that the
disclosure is not limited thersto. For example, the disclosure refers to EVAC as an
exemplary procedure, and the Gl fract 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 procedurs in any lumen or
cavity within the body, for example, to aid in drainage from a wound anywhere within
the body. Those having ordinary skill in the art and access 1o the teachings provided
herain will recognize additional modifications, applications, and substitution of
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 between the handle and a distal end of the shaft;

a cap assembly coupled io the distal end of the shaft, the cap assembly
including an opening that is configured o expose the one or more channels at the
distal end of the shaft, and a chamber that exiends distally from the opening; and

a porous body movably disposed within the chamber, the porous body is
configured {0 transilion from a compressed configuration when disposed inside the

chanmber (o an expandad configuration upon extending outwardly from the chamber.

2. The medical system of claim 1, further comprising a tube movably
coupled to the cap assembly, the tube is configured 10 move between a first position
and a second position relative o the cap assembly (o transition the porous body

between the compressed configuration and the expanded configuration.

3. The medical system of claim 2, wherein, in the first position, a distal
end of the tube is positioned cutside 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 posilionad inside
the chamber such that the porous body is extended outside of the chamber and

transitioned 1o the expanded configuration.

4. The medical sysiem of claim 3, wherein the tube is a vacuum tube that
is coupled to a negative pressure source at a proximal portion of the vacuum tube,

and io the porous body at a distal portion of the vacuum tube.

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

sSouUrce.
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8. The medical system of any one of claims 2 to 5, wherein the chamber
is configured to receive the tube when the tube is in the second position, and al least
a portion of the chamber is deformable (o Tacilitate releasing the ube from the

chamber.

7. The medical system of any one of claims 2 to 5, wherein the chamber
is configured o receive the tube when the tube is in the second position, and the

chamber includes a slot that is configured 1o release the tube from the chamber.

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

9. The medical system of claim 8, wherein the cap assembly is seleclively
rotatable about the exterior surface of the distal end of the shaft such that the

chamber is repositionable relative to the one or more channels.

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

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

11.  The medical system of any one of the preceding claims, wherein the
chamber is at ieast partially transparent such that the porous body disposed inside

the chamber is visible through the chamber.

12, The medical sysiem of any one of the preceding claims, wherein the
chamber includes a window such that the porous body disposed inside the chamber

is visible through the window by an imaging device.

13. The medical system of claim 12, wherein al least one of the one or
more channels includes a working channel, and the window is aligned with the

working channel to allow access 1o the working channel at the distal end of the shafl.
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14, The medical system of any one of the preceding claims, wherein the
cap assembly includes a body with a pair of opposing halves, the body is configured
to receive the distal end of the shaft and the pair of opposing halves is configured {0

grasp an exierior of the distal end t© couple the cap assembly to the shafi.
15. The medical system of claim 14, wherein the cap assembly includes a

fastener that is configured to couple the pair of opposing halves (o one another,

thereby securely attaching the cap assembly {o the shaft.
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