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PORTABLE EVACUATION SYSTEM

CROSS-REFERENCE TO RELATED APPLICATION(S)
0001} The present application claims the benefit under 35 U.8.C. § 119(e) of
U.S. Provisional Application Serial Number 63/370 273, filed August 3, 2022,
titled “PORTABLE EVACUATION SYSTEM’, which is incorporated herein by

reference in the entirety.

TECHNICAL FIELD
{00021 The present invention generally relates to suction devices for medical

purposes, and more particularly to suction devices for in the anal canal.

BACKGROUND
100031 Mammals experience anodermal stretching due o routing defecation.
Typically, rigorous treatment methods are used o mitigate medical issues that
may worsen due to anodermal strefching, such as anal fissures and anal
fistulas. An anal fissure (AF) is a linear or spindie-shaped tear in the epithelial
fining of the anal canal {the anodarm). AFs usually occurs along the posterior
midline. AFs result when the anoderm experiences some initial trauma like a
hard stool and is damaged. Individuals suffering from AFs feel a sharp pain
during defecation, along with instances of bleeding. Routine defecation causes
re-stretching of the anoderm, re-widens the fissure, leading to a recurrent cycle
of bleeding and pain. Injury and pain to the anoderm exacerbate hypertonicity
which results in reduced blood flow and poor healing. The recurrent cycle of
ancderm stretch and injury creates a positive feedback loop that deepens the
wound and prolongs the healing process. Existing treatments for AFs focus on
the symptomatic relief of pain and the promotion of wound heaaling. Treatment

methods can include providing oral and/or topical medications.

100041 Chronic anal fissures (CAFs) represent a significant problem in
medicine, causing excruciating pain and perpetuating cycles of injury and
impaired healing. Current treatment modalities for chronic anal fissures (CAFs)
suffer from limitations including side effects and low success rates, leading to
the widespread use of invasive sphincterctomy as the standard treatment.

However, sphincterolomy permanently damages the internal anal sphincter
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muscle, resulting i long-term fecalfflatus incontinence in a significant
percentage of patients. Therefore, it would be advantageous {0 provide a

device, system, and method that cures the shortcomings described above.

SUMMARY
{00051  An evacuation device is described, in accordance with one or more
embodiments of the present disclosure. The evacuation device includes a
catheter. The catheter includes a first cylindrical tube. The first cylindrical fube
defines a lumen. The lumen extends from a distal end of the first cylindrical tube
to a proximal end of the first cylindrical tube. The catheter includes a balloon.
The balloon is coupled around the first cylindrical tube. The balloon is disposed
between the distal end of the first cylindrical tube and the proximal end of the
first cylindrical tube. The balicon is configured o inflaie and deflate. The
gvacuation device includeas a pressure vassel defining a vacuum chamber. The
avacuation device includes a two-port valve. The two-port valve couples the
proximal end of the first cylindrical tube to the pressure vessel. The two-port
valve comprises a closed position and an open position. The distal end of the
first cylindrical tube is not in fluid communication with the vacuum chamber
when the two-port valve is in the closed position. The distal end of the first
cylindrical tube is in fluid communication with the vacuum chamber via the
lumen and the two-port valve when the two-port valve is in the open position.
The pressure vessel is configured to maintain a vacuum pressure less than
atmospheric pressure when the two-port valve is in the closed position. The
pressure vessel is configured to suction from the distal end of the first cylindrical
tube via the vacuum pressure when the distal end of the first cylindrical tube is

in fluid communication with the vacuum chamber.

(00061 In some embodiments, the pressure vessel is configured o suction
faces from the distal end of the first cylindrical tube {o the pressure vessel when

the two-port valve is in the open position.

{00071 In some embodiments, the cap is coupled around the first cylindrical

tube at the distal end of the first cylindrical tube.
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100081  In some embodiments, the first cylindrical tube defines a first hole and
a second hole. The first hole is disposed between the distal end of the first
cylindrical twbe and the second hole. The catheter comprises a second
cvlindrical tube. The second cylindrical tube is inserted through the first hole
and the second hole such that a portion of the second cvlindrical tubse is
disposed in the lumen. The balloon is disposed above the first hole. A distal

end of the second cylindrical tube is inserted into the balloon.

00081 In some embodiments, the evacusation device includes an inflation
cortrol device. The inflation control device is coupled 1o the second cylindrical

tube and configured {o inflate the balloon by forcing a fluid into the balloon.

(00101 In some embodiments, the inflation control device is configured {o

control a backfiow of fluid from the balloon.

100111 In some embodiments, the inflation control device comprises at least

one of & syringe or a compression bulb.

(00121 In some embodiments, at least one of the cap, the first cylindrical tubsg,

and the second cylindrical tube comprises a silicon material.

(00131 In some embodiments, a diameter of the balloon is larger than a
diameter of the cap when the balloon is inflated. The diameter of the balicon is

smailler than the diameter of the cap when the balioon is defiated.
(00141  In some embodiments, the two-port valve is a ball valve.

00151 In some embodiments, the evacuation device includes a chack valve.
The check valve is coupled to the pressure vessel and in fluid communication

with the vacuum chamber.

(00161 In some embodiments, fluid is configured to be suclioned from the
pressure vessal via the check vaive 1o charge the pressure vessel with the

VacUum pressure.
00171  Insome embodiments, the first cylindrical tube is a rigid cylindrical tube.

00181 In some embodiments, the evacuation device is handheld.
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{00181 An evacuation system is described, in accordance with one or more
embodiments of the present disciosure. The evacuation system includes a
pump. The evacuation system inciudes an evacuation device. Thea evacuation
device includes a catheter. The catheter includes a first cylindrical tube. The
first cylindrical tube defines a lumen. The lumen axtends from a distal end of
the first cylindrical tube 1o a proximal end of the first cylindrical tube. The
catheter includes a balloon. The balloon is coupled around the first cylindrical
tube. The balloon is disposead between the distal end of the first cylindrical tube
and the proximal end of the first cylindrical tube. The balloon is configured o
inflate and deflate. The evacuation device includes a pressure vessel defining
a vacuum chamber. The evacuation device includes a two-port valve. The two-
port valve couples the proamal end of the first cylindrical tube to the pressure
vessel The two-port valve comprises a closed position and an open position.
The distal end of the first cylindrical tbe 18 not in fluid communication with the
vacuum chamber when the two-port valve is in the closed position; wherein the
distal end of the first cylindrical tube is in fluid communication with the vacuum
chambaer via the lumen and the two-port valve when the two-port valve is inthe
open position. The pressure vessel is configured to maintain a vacuum
pressure less than atmospheric pressure when the two-port valve is in the
closed position. The pressure vessel is configured to suction from the distal end
of the first cylindrical tube via the vacuum pressure when the distal end of the

first eylindrical tube is in fluid communication with the vacuum chamber.

00201  In some embodiments, the pump is fluidically coupled o the vacuum
chamber. The pump is configured to remove fluid from the vacuum chamber to

charge the vacuum chamber with the vacuum pressure.

(00211  In some embodiments, the evacuation system includes a topical agent

applied to a cap of the catheter.

(00221 In some embodiments, the topical agent comprises at least one of a

lubrication agent, a numbing agent, or a therapeutical agent.

00231 A method is described, in accordance with ong or more embaodiments

of the present disclosure. The method includes evacuating a vacuum chamber
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defined by a pressure vesse! of an evacuation device. The evacuation device
ncludes a catheter. The catheter includes a first cylindrical tube. The first
cylindrical tube defines a lumen. The lumen axtends from a distal end of the
first cylindrical tube to a proximal end of the first cylindrical tube. The catheter
includas a balloon. The balloon is coupled around the first eylindrical tube. The
balloon is disposed between the distal end of the first cylindrical tube and the
proximal end of the first cylindrical tube. The ballcon is configured to inflate and
deflate. The evacuation device includes the pressure vessel defining the
vacuum chamber. The evacuation device includes a two-port valve. The two-
port valve couples the proximal end of the first cylindrical tube to the pressure
vessel The two-port valve comprises a closed position and an open position.
The distal end of the first cylindrical tube is not in fluid communication with the
vacuum chamber when the two-port valve is in the closed position. The distal
end of the first cylindrical tubs s In fluid communication with the vacuum
chamber via the lumen and the two-port vaive when the two-port valve is in the
open position. The pressure vassel is configurad {0 maintain a vacuum
pressure less than atmospheric pressure when the fwo-port valve s in the
closed position. The pressure vessel is configured to suction from the distal end
of the first cylindrical tube via the vacuum pressure when the distal end of the
first cylindrical tube is in fluid communication with the vacuum chamber. The
method includes inserting the distal end info an anal opening. The method
inciudes inflating the balloon. The method includes opening the two-port vaive
causing the pressura vesseal to suction feces from the distal end. The method
includes closing the two-port vaive. The method includes deflating the bailoon.

The method includes removing the distal end from the anal opening.

{00241 In some embodiments, the method includes applying a topical agent to

a cap of the catheter.

BRIEF DESCRIPTION OF THE DRAWINGS
(0025 The numerous advantages of the disclosure may be better understoond

by those skilled in the art by reference to the accompanying figures in which:



WO 2024/030558 PCT/US2023/029414

00261 FIGS. 1A-1B depict an isometric view of an evacuation device with a
balloon in a deflaled state and & two-port valve in a closed position, in

accordance with ong or more embodiments of the present disclosure.

00271 FIG. 10 depicts an isometric view of an evacuation device with a
balioon in an inflaied state and a iwo-port valve in a closed position, In

accordance with one or more embaodiments of the present disclosure.

00281 FIG. 1D depicts an isomelric view of an evacuation device with a
balloon in an inflated state and a two-port valve in an open posiion for
suctioning through a distal end of a catheter, in accordance with one or more

embodiments of the present disclosure.

00291 FIG. 1E depicts a cross-section view of an evacuation device with a
balloon in an inflaied state and a iwo-port valve in an open position for

suctioning through a distal end of a catheter,

00301 FIG. 1F depicts an exploded view of a catheter, in accordance with one

or moreg embodiments of the present disclosure.

10031} FIG. 2 depicts an evacuation system including an svacuation device,

in accordance with one or more embodiments of the present disclosure.

00321 FIG. 3 depicls a cross-section view of an evacuation device with a
catheter inserted into an anal canal, in accordance with one or more

ambodiments of the present disclosure.

106331 FIG. 4 depicts a flow diagram of a methaod, in accordance with one or

more embodiments of the present disclosure.

DETAILED DESCRIPTION OF THE INVENTION
{00341 The present disclosure has been particularly shown and described with
respect to certain embodiments and specific features thereof. The
embodiments set forth herein are taken to be illustrative rather than imiting.  #t
shiould be readily apparent to those of ordinary skill in the art that various
changes and modifications in form and detail may be made without departing

from the spirit and scope of the disciosure. Reference will now be made in detail
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to the subject matter disclosed, which is illustrated in the accompanying

drawings.

(00351 Embodiments of the present disclosure are generally directed 1o a
portable evacuation system. The portable evacuation system can be usad to
evacuate and/or extract fecal matter {o miligate defecation-related worsening
of anal fissures andfor anal fistulas. The portable evacuation system reduces
anoderm strefching during defecation. The reduction in anoderm stretching
may lead o reduced pain during defecation and improved healing of anal

fissures.

{00381 The poriable evacuation system includes an evacuation device. The
avacuation device includes a pressure vessel that retains a vacuum chamber.
A catheter is connected to the vacuum chamber. The catheter can be inserted
into an anal portion of a mammal. A two-port valve can be transitioned to an
open posttion such that a distal portion of the catheter, L., the portion of the
catheter inserted into the anus, causes a pressure differential.  The resulting
pressure differential can cause fecal matter to be transportad to the vacuum

chamber via the catheter.

100371 Referring now to FIGS. 1A-1F, an evacuation device 100 is described,
in accordance with one or more embodiments of the present disclosure. The
extraction device may also be referred to as a portable evacuation device. The
avacuation device 100 includes one ¢r more components, such as, but not
imited to, a catheter 102, a pressure vessel 104, an inflation control device 106,

two-port valve 148, check valve 150, and the like.

100381 The evacuation device 100 includes the catheter 102. The catheter 102
may also be referred o as a rectal catheter, a rigid-wall rectal catheter, or the
fike. The catheter 102 includes one or more components, such as, but not
fimited to, a cylindrical tube 108, balloon 110, cyvlindrical tube 112, cap 114, and
the like.

00381  The catheler 102 includes the cyiindrical fube 108. The cylindrical tube
108 may also be referred (o as a first cylindrical tube, a fecaltransport tube, or

the like. The cylindrical tube 108 includes a distal end 116, a proximal end 118,
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an inner diameter 120, an outer diameter 122. The inner diameter 120 may aiso
be referred o as an inner surface. The outer diameter 122 may also be referred
to as an cuter surface. The difference betweaen the inner diameter 120 and the

outer diameter 122 is based on a wall thickness of the cylindrical ube 108,

{00401 The cviindrical lube 108 defines a lumen 134, For example, the inner
diameter 120 of the cylindrical tube 108 defines the lumen 134, The lumen 134
extends from the distal end 116 of the cylindrical tube 108 to the proximal end
118 of the cyiindrical tube 108 The lumen 134 includes alength. The length is
selected to achieve a desired volumetric flow rate through the lumen 134 when
the lumen 134 is subject {o a vacuum prassure. The length impacts a pressure
drop across the lumen 134 and therefore a flowrate through the lumen 134, The
length must also be sufficiently long to reach a desired target location. In some
embodiments, the length may be at least two inches. For example, the length
may be selected {0 exceed a typical length of the anal canal from the anal

opening o the pectinate line.

100411 In some embodiments, the cyiindrical tube 108 is a rigid cylindrical
tube. in this regard, the cylindrical tube 108 may be formed of a rigid material.
The cylindrical tube 108 being rigid causes the cylindrical tube 108 to prevent
from collapsing when the lumen 134 of the cylindrical tube 108 is subject to
vacuum prassure. The rigid cylindrical tube may also be referred 10 as a hard-

walled tube, a non-flexible tube, or the like.

00421 The cylindrical tube 108 defines a hole 124 and a hole 126. The holes
may also be referred to as apertures. The hole 124 and the hole 126 are defined
from the inner diameter 120 {0 the outer diameter 122, The hole 124 may also
be referred to as a first hole. The hole 126 may also be referred {0 a8 a second
hole. The hole 124 is defined at a first length from the distal end 116 of the
cylindrical tube 108. The hole 126 is defined at a second length from the distal
end 116 of the cylindrical tube 108. The hole 124 is disposed between the distal
end 116 of the cylindrical tube 108 and the hole 126. Similarly, the hole 126 is
disposed between the proximal end 118 of the cylindrical tube 108 and the hole
124,
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00431 The catheter 102 also includes the ballcon 110, In this regard, the
catheter 102 may be considerad a balloon catheter or a balloon-type catheter.
The balloon 110 1s configured to inflate and deflate. The balloon 110 can be
inflated to an inflated state and deflated to a deflated state. The balloon 110 18
configurad to hold a fluid. The fluid may include air, water, or the ke, The fluid
causes the bailcon 110 to inflate. Backflow of the fluid from the balloon 110
causes the balloon to deflate. The balloon 110 is configured to hold a volume
of the fluid. For exampile, the ballcon 110 has a capacity to hold 32 mb of fluid,
although this example is not intended to be Iimiting. In some embodiments, a
diameter of the balloon 110 is larger than a diameter of the cap 114 when the
balloon 110 is inflated. The diameter of the balloon 110 is smaller than the
diametar of the cap 114 when the balloon is deflated In an example

implementation, the balloon 110 may comprise a siliconeg balloon.

{00441 The balioon 110 is coupled around the outer diameter 122 of the
cylindrical tube 108, in this regard, the balloon 110 wraps around the cylindrical
tube 108. The balloon 110 is disposed belween the distal end 116 of the
cylindrical tube 108 and the proximal end 118 of the cylindrical tube 108, The
balloon 110 may be disposed over the outer surface of the cylindrical tube 108,
The balloon 110 18 attached 1o the cylindrical tube 108.

[0045] The catheter 102 includes the cylindrical tube 112, The cylindrical tube
112 may aiso be referred {0 as a second cylindrical tube 112, a balloorn-infiation
tube, or the like. The cylindrical tube 112 includes a distal end 128 and a
proximal end 130, The distal end 128 may also be refarred to as an oullet
portion. The proximal end 130 may also be referred to as an inlet portion. The
cylindrical tube 112 defines a lumen. For example, an inner diameter of the
cylindrical tube 112 defines the lumen. The lumen exiends from the distal end
128 of the cylindrical tube 112 1o the proximal end 130 of the cylindrical tube
112,

{00481  The cylindrical tube 112 is received within the hole 124 and the hole
126. The cylindrical tube 112 is inserted through the hole 124 and the hole 126
such that a portion of the cylindrical tube 112 is disposed in the lumen 134 of

the cylindrical tube 108. The distal end 128 of the cylindrical tube 112 protrudes
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from the hole 124, The proximal end 130 of the cylindrical tube 112 protrudes
from the hole 126. The cylindrical tube 112 protrudes axially from the cylindrical
tube 108 via the hole 124 and the hole 126,

{00471  In some embodiments, the cyiindrical tube 112 s a soft-walled tube. In
this regard, the cvlindrical tube 112 may be formed of a material which is
flaxible. The cylindrical tubs 112 being flexible allows thea cylindrical tube 112
to bend for positioning the cylindrical tube 112, The soft-walled tube may also
be referred {0 as a flaxible tube or the like. In an example implementation, the

cylindrical tube 112 comprises a silicone tube.

{00481  The balloon 110 is positioned above the distal end 128 of the cylindrical
tube 112. The distal end 128 of the cylindrical tube 112 is inserted into the
balioon 110, The cylindrical tubse 112 provides a fluid pathway for inflating the
balloon 110, In particular, the lumen of the cylindrical fube 112 provides the
fiuid pathway for inflating the balloon 110, The proximal end 130 of the
cvlindrical tube 112 provides fluid communication to the balloon 110 via the
flumen of the cylindrical tube 112. The cylindrical tube 112 is then configurad (o

provide fluid to the balloon 110 for inflation purposes.

00481 The balicon 110 and the cylindrical tube 112 may be attached {o the
cylindrical tube 108 using any suitable technigue. For exampile, the balloon 110
and the cylindrical tube 112 may be attached to the cylindrical tube 108 via a

crimp ring, tape {(e.g., polytetrafluoroethylens (PTFE) film tape), or the like.

(00501 The catheter 102 includes the cap 114, The cap 114 may also be
refarred {0 as a tip. The cap 114 s positionsd over the distal end 116 of the
cylindrical tube 108. The cap 114 is coupled around the outer diameter of the
cylindrical tube 108 at the distal end 1186 of the cylindrical tube 108. For
example, the cap 114 may be coupled by an interference fit or the like (i.e., an
nnar diameter of the cap 114 is less than the outer diameter 122 of the
cylindrical fube 108). The cap 114 permits suction through the distal end 1186 of
the cylindrical tube 108, For example, the cap 114 defines a hole. The hole of

the cap 114 is aligned with the lumen 134 of the cylindrical tube 108, The hole
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of the cap 114 then permits suction through the distal end 116 of the cylindrical
tube 108.

(00811 The cap 114 may include an ouler diameter which is larger than an
outer diameter of the cylindrical tube 108, The cap 114 may therefore reducs a
pressure exerted by the cylindrical fube 108, For example, the reduced
pressure may mitigate trauma o an orifice, such as an anus or rectum, during
insertion andfor removai of the catheter 102, In some embodiments, the cap
114 is a soft-tipped cap. The sofi-tipped cap may include any suitable material,
For example, the cap 114 can comprise a silicone material. In some
ambodiments, one or more of the cap 114, the cylindrical tube 108, and the

cylindrical tube 112 includes a silicon material.

00521 The exiraction device 100 aiso includes the inflation control device 106.
The inflation control device 108 may also be referred {0 as an inflator. The
inflation control device 106 is couplad to the cylindrical tubs 112, For example,
the inflation control device 106 is coupled to the proximal end 130 of the

cylindrical tube 112,

00531  The inflation control device 106 i1s in fluid communication with the
balloon 110, The inflation control device 106 may force a fluid into the balloon
110 via the cylindrical tube 112, The fluid forced into the balloon 110 causes
the balicon 110 to inflate. The inflation control device 106 may include a fluid
pumping means. The fluid pumping means forces the fluid into the balloon 110,
The fluid pumping means may be a manual fluid pumping means. For example,
the inflation conirol device 106 may include a syringe 140, a compressible bulb,

or the like.

{00841  In some embodiments, the inflation control device 106 may include one
or more valves 142, The valve 142 conirols or prevent the backflow of Tluid from
the balloon 110, The valve 142 may be actuatable to permit the backflow of
fluid from the balloon 110. The backflow of fluid from the balloon 110 causes
the balloon 110 {o deflate. Although the inflation control device 106 is described

as including the valve 142, this is not intended as a limitation of the present
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disclosure. it is contempiated that the syringe 140 may prevent the backflow of

fiuid when a plunger of the syringe 140 is depressed.

{00881 The evacuation device 100 also include the pressure vessel 104. The
pressure vessel 104 may also be referred to as a housing. The pressure vassel
104 is arigid body. The pressure vessel 104 may include a shape, such as, but
not imited o, a cylindrical shape, a spherical shape, a rounded-rectanguiar
shiape, or the like. As depicied, the pressure vesssel 104 is a spherical shape

with rounded end caps, although this is not intended o be limiting.

(00861 The pressure vassel 104 defines a vacuum chamber 132. The vacuum
chamber 132 may also be referred to as a feces collection chamber. The walls
of the pressure vessel 104 defines the vacuum chamber 132, For example, an
interior volume of the pressure vessel 104 defines the vacuum chamber 132.
The vacuum chamber 132 is configured o maintain a constant volume when
subject o a vacuum pressure. The pressure vessel 104 is configured to be
charged with the vacuum pressure. Vacuum pressure refers {o a pressure
below atmospheric pressure. For exampie, vacuum pressure generally refers
to a pressure between O and 1 standard atmosphere when measured at

absoluite pressure. The vacuum chamber 132 stores the vacuum prassure.

(00871 The pressure vessel 104 includes a port 136, The port 136 may also
be referred {o as a first port 136, In some embodiments, the port 136 is disposed
on a side 144 of the pressure vessel 104, The port 136 interfaces with the two-

port valve 148.

100581  The evacuation device 100 includes the two-port valve 148, The two-
port valve 148 includes a closed position and an open position.  The two-port
valve 148 prevents fluid flow in the closed position and permits fluid flow in the

open position. In some embodiments, the two-port valve 148 is a ball vaive.

00591  The two-port valve 148 couples the proximal end 128 of the cylindrical
tube 108 to the pressure vessel 104, The port 136 interfaces with the two-port
valve 148, The two-port valve 148 is in fluid communication with and regulates
the flow of fluid within the vacuum chamber 132, For example, the two-port

valve 148 may positionad over the port 138, The distal end 116 of the cylindrical
12
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tube 108 is not in fluid communication with the vacuum chamber 132 when the
two-port valve 148 is in the closed position. The vacuum chamber 132
maintains a relatively low-pressure environment when the two-port valve 148 is
in a closed position. The pressure vessel 104 iz configured to mainiain a
vacuum prassure less than atmospheric pressure whean the two-port valve 148

is in the closed position.

00601 The distal end 116 of the cylindrical tube 108 is in fluid communication
with the vacuum chamber 132 via the lumen 134 and the two-port valve 148
when the two-port valve 148 is in the open position. The pressure vessel 104
is configured o suction from the distal end 116 of the cylindrical tube 108 via
the vacuum pressure when the distal end 116 of the cylindrical tube 108 is in
fluid communication with the vacuum chamber 132, The suction is induced by
a prassure differential across the catheater 102, In this regard, a transfer of fluid
is permitted from a relatively higher-pressure environment outside the distal end
116 to the low-pressure environment within the pressure vessel 104 when the
two-port valve 148 is in an open position. For example, the pressure vessel 104
is configured to suction faeces from the distal end 116 of the cylindrical tube 108

to the pressure vessel 104 when the two-port valve 148 is in the open position.

{00811  In some embodiments, the pressure vesseal 104 includes a port 138
The port 138 may aiso be referred 1o as a charging port, a second pori, or the
like. The port 138 may be used {0 charge the vacuum chamber 132 with the
vacuum pressure. The port 138 is configured to interface with a vacuum pump
to create at least a partial vacuum within the vacuum chamber 132 of the
pressure vessel 104, For example, the port 138 can be connected o a suction
pump to allow the suction pump o remove fluid, such as gas moleculas, from
the vacuum chamber 132, Removing the fluid resulls in at least a partial
vacuum relative o atmospheric pressure thereby charging the vacuum
chamber 132 with the vacuum pressure. In some embodiments, the port 136 is
disposed on a side 146 of the pressure vessel 104, The side 146 of the pressure

vesse!l 104 may be opposite {o the side 144 of the pressure vesse! 104,

100821 In some embodiments, the evacuation device 100 includes the check

valve 150, The check valve 150 is coupled to the pressure vessel 104 and in
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fiuid communication with the vacuum chamber 132, For example, the check
valve 150 interfaces with the vacuum chamber 132 via the port 138, The check
valve 150 may prevent the flow of fluid to the vacuum chamber 132 and permit
the flow of fluid from the vacuum chamber 132, In this regard, the fluid may be
suctioned from the vacuum chamber 132 via the check valve 150 {o charge the

vacuum chamber 132 with the vacuum pressure.

100631 Although the pressure vessel 104 is described as including the port 138
used to charge the vacuum chamber 132 and the evacuation device 100 is
described as including the check valve 150, this is not intended as a limitation
of the praesent disclosure. H is contemplated that the port 136 may perform the
functions of the port 136 and the two-port valve 148 may perform the functions
of the check valve 150. For example, the port 136 and the two-port valve 148
may be used to charge the vacuum chamber 132 with the vacuum pressure.
Removing the check vaive 150 may simpiify a construction of the evacustion

device 100 and prevent a flow of fecal matter from the vacuum chamber 132.

10084 Referring now to FIG. 2, an evacuation system 200 is describad, in
accordance with one or more embodiments of the present disclosure. The
gvacuation systemn 200 may also be referred to as a portable evacuation system
200. The evacuation system 200 includeas one or more componeants, such as,
but not limited o, the evacuation device 100, pump 202, topical agent 204, and
the like.

00651 The evacuation system 200 includes the pump 202. The pump 202 may
also be referred {0 as a vacuum pump, a non-disposable pump or the like. The
pump 202 is fluidically coupled to the vacuum chamber 132, The pump 202 is
configured to remove fluid from the vacuum chamber 132 to charge the vacuum
chamber 132 with the vacuum pressure. In some embodiments, the pump 202
is coupled to the check valve 150, In some embodiments, the pump 202 is
coupled (o the two-port valve 148, The pump 202 is used o charge the vacuum
chamber 132 during the day of use. The pump 202 may then be decoupled
from the evacuation device 100, enabling the evacuation device 100 to be

portable.
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(00861  In some embodiments, the sevacuation device 100 includes a vacuum
gauge (not depicted). In some embodiments, the pump 202 includes the
vacuum gauge. The vacuum gaugs may provide a pressure reading of the

vacuum chamber 132.

{00671  The evacuation system 200 includes the topical agent 204, The topical
agent 204 is applied to the cap 114, The topical agent may inciude any number
of topical agents which are compatible with insertion into the anus. For
gxampile, the topical agent can comprise a lubrication agent, a numbing agent,

and/or a therapeutical agent.

joosa]  Referring now to FIG. 3, an example usage of the evacuation device
100 is described, in accordance with one or more embodiments of the present
disclosure. The evacuation device 100 may be used within a human 300. The
human 300 includes an anal opening 302, anal canal 304, peclinate line 3006,
anal sphincter 308, and ancderm 310, The pectinate line 306 is disposed
inwards of the anal opening 302. The anal sphincter 308 is a tissue defining the
anal canal 304. The anoderm 310 is a type of skin tissue disposed between the
anal opening 302 and the pectinate line 306. The evacuation device 100
prevents repeated stretching of the anocderm 310 during defecation. Praventing
the repeated stretching of the anoderm 310 may reduce pain, injury, and

hypertonicity cycle and/or promote healing.

(00691 The distal end 116 and/or the balloon 110 are disposed at or inwards
of the pectinate line 306. For example, the balloon 110 may be disposed

approximately two inches above the anal opening 302,

(00701 The balloon 110 18 In an inflated state, causing the balloon 110 {o press
against the anal sphincter 308. The balloon 110 exerts an outward force on the
anal sphincter 308, holding the catheter 102 in place. The balloon 110 occludes
the anal canal 304 in the inflated state. The diameter of the balloon 110 when
the balloon is inflated is sufficiently large to occlude the anal canal 304, The
occlusion of the anal canal 304 prevents flow of feces around the catheter 102
The balioon 110 also prevents aspiration of the anal sphincter 308 into the
tumen 134 of the cathetar 102.
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(00711 Referring now to FIG. 4, a flow diagram of a method 400 is described,
in accordance with one or more embodiments of the present disclosure. The
embodiments and enabling technologias deascribed previously herein in the
context of the evacuation device 100 and the evacuation system 200 should be
interpreted to extend to method 400, For example, the method 400 may use the
gvacuation device 100 and the evacuation system 200 o perform any of the

various steps of the method.

(00721  In a step 410, the vacuum chamber 132 of the evacuation device 100
is evacuated. The vacuum chamber 132 of the evacusation device 100 is
avacuated by the pump 202. In this regard, the vacuum chamber 132 is pre-

evacuated before insertion of the catheter 102 info the anal canal 304.

100731 In a step 420, the topical agent 204 1s applied to the cap 114 of the
gvacuation device 100. The cap 114 is lubricated with the opical agent 204 to
gase insertion. The cap 114 with the topical agent 204 pravents trauma {0 the

anal sphincier 308 from the catheler 102 edges during insertion.

{00741 In a step 430, the distal end 116 of the cylindrical tube 108 is inserted
into the anal opening 302. The distal end 116 is inserted until the distal end 116
and/or the balloon 110 is disposed at or inwards of the pectinate line 306. For
gxampie, the balloon 110 may be aclusted approximately two incheas above the

anal opening 302.

{00751  In a step 440, the ballcon 110 is inflated. The inflation control device
106 inflates the balloon 110. The balloon 110 is inflated until the balloon 110
presses against the anal sphincter 308, The step 440 may optionally include
closing the valve 142 in response to inflaling the balloon. The valve 142 is
closed to keep the balloon 110 inflated. The valve 142 keeps the balloon 110

inflated while the valve 142 is closed.

{00761  Ina step 450, the two-port valve 148 is opened. The two-port valve 148
can be transitioned from the closed position to the open position. When the
two-port valve 148 is positioned in the open position, the anal environment is
subjected to a relatively lower pressure, which can cause the evacuation andfor

extraction of fecal matter from the subject. For example, the feces can be
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transported {o the vacuum chamber 132 via the catheter 102, The two-port
valve 148 is opened to suction feces from the anal canal 304 into the vacuum
chambear 132. The feces may include, but is not limited to, type-4 human feces
(iLe., Bristol type-4 human feces). In some embodiments, the evacuation device

100 may extract 200-250 g of synthetic feces at a flowrate of 32 ml/s.

100771 In a step 460, the two-port vaive 148 is closed. The two-port valve 148
is closed to prevent backflow of the feces from the vacuum chamber 132 to the
anal canal 304. The step 460 may optionally include opening the valve 142.
The valve 142 may be opened in response o closing the two-port valve 148,

The valve 142 is opened {0 enable fluid to backflow from the balloon 110.

(00781 In a step 470, the balloon 110 is deflated. The inflation control device
106 deflates the balloon 110, Backflow of fluid from the ballcon 110 to the

inflation control device 106 caussas the balloon 110 to deflats.

(00791 In a step 480, the distal end 116 of the cylindrical tube 108 is removed
from the anal opening 302, In this regard, the catheter 102 may then be
removed from the anal opening 302 in response o deflating the balloon 110,
An operator of the evacuation device 100 can then dispose of the pressure

vessel 104 after use.

00801 Referring generally again to FIGS. 1A-4, in some embodiments, the
gvacuation device 100 is disposable or single-use. For example, the two-port
valve 148 is may be made of a material. The material may be a plastic materiagl
or the like. The evacuation device 100 may be discarded post-use in public use

areas without necessitating a specialized disposal process.

In some embodimeants, the evacuation devica 100 is dimensionad to fit within a
carrier bag. The evacuation device 100 is a disposable feces exiraction unit
that is small enough for portability and discrest use in public restrooms. The
evacuation device 100 is lightweight and compact, able to be conveniently
carried in a small bag or purse. The evacuation device 100 may then be easily

transported to public bathrooms.
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00811 In some embodiments, the evacuation device 100 is handheld. The
gvacuation device 100 is sized 1o be held in one hand. The evacuation device
100 is designed to be operated while being held in one hand. The evacuation
device 100 may allow for one-handed insertion. A second hand may then

perform the activation of the two-port valve.

00821 In some embodiments, The evacuation device 100 is vacuum-based
and purely mechanical. in this regard, the evacuation device 100 does not

nclude any electrical components.

00831 Insome embodiments, the catheter 102 may be detached from the two-
port valve 148, The catheter 102 may then be cleaned and reused for repeated

for repeated use.

00841 It is further contemplaled that each of the embodiments of the method
described above may include any other step(s) of any other method(s)
described herein. In addition, gach of the embodiments of the method described

above may be performed by any of the systems dascribed herein.

{o8s]  One skilled in the art will recognize that the herein described
componerts operations, devices, objects, and the discussion accompanying
them are used as examples for the sake of conceptual clarity and that vanous
configuration modifications are contemplated. Consequently, as used hersin,
the specific exemplars set forth and the accompanying discussion are intended
to be representative of their more general classes. In general, use of any
specific exemplar is intended to be representative of its class, and the non-
inclusion of spacific components, operations, devices, and objects should not

be taken as limiting.

{00861 As used herein, directional terms such as “top.” “bottom,” “over’

R4

‘under,” “upper,” “upward,” “lower,” “down,” and “downward” are intended 1o
provide relative positions for purposes of description, and are not intended {o
designate an absolute frame of reference. Various modifications o the
described embodiments will be apparent to those with skill in the art, and the

general principles defined herein may be applied to other embodiments
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{00871 With respect to the use of substantially any plural andfor singular terms
herein, those having skill in the art can transiate from the plural {o the singular
and/or from the singular {0 the plural as is appropriate o the context andior
application. The various singular/plural permutations are not expressly set forth

hereain for sake of clarity.

100881 The herein described subject matier sometimes Hlustrates different
components contained within, or connected with, other components. it is to be
understood that such depicted architectures are merely exemplary, and that in
fact many other architectures can be implemented which achieve the same
functionality. In a conceptual sense, any arrangement of components {o
achieve the same functionality is effectively "associated” such that the desired
functionality is achieved. Hence, any two components herein combined fo
achieve a particular functionality can be seen as "associated with” each other
such that the desired funclionality is achieved, irespeciive of architectures or
intermeadial componants. Likewise, any two components so associated can also
be viewed as being "connected,” or "coupled,” 1o each other to achieve the
desired functionality, and any two components capable of being so associated
can also be viewed as being "couplable,” to each other {0 achieve the desired
functionality. Specific examples of couplable include but are not iimited {o
physically mixable and/or physically interacting components and/or wirelessly
nteractable andfor wirelessly  interacting components  andfor  logically

interacting and/or logically interactable componernts,

(00891  Furthermore, i is 10 be understood that the invention is defined by the
appended claims. it will be understood by those within the art that, in general,
terms usad herain, and especially in the appended claims {e.q., bodies of the
appended claims) are generally intended as “open” terms (e.g., the term
“including” should be interpreted as “including but not limited 10,7 the term
“having” should be interpreted as “having at least” the term “includes” should
be interpreted as “includes but is not limited 10,” and the like). It will be further
understood by those within the art that if a specific number of an introduced
claim recitation is intended, such an intent will be explicitly recited in the claim,

and in the absence of such recitation no such intent is present. For example,
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as an ad to understanding, the following appended claims may contain usage
of the introductory phrases "at least ong” and "ong or more” 1o introduce claim
recitations. However, the use of such phrases should not be construed to imply
that the introduction of a claim recitation by the indefinile articles "a" or "an”
imits any particular claim containing such introduced claim recitation {o
inventions coniaining only one such recitation, even when the same claim
ncludes the introductory phrases "one or mora” or "ai least one” and indefinite
articles such as "a" or "an” {(e.¢., "&" andfor "an” should typically be interpreted
to mean “at least one” or “one or more”); the same holds true for the use of
definite articles used to introduce claim recitations. In addition, even if a specific
rnumber of an introduced claim recitation is explicitly recited, those skilled in the
art will recognize that such recitation should typically be interpreted o mean at
least the recited number {(e.g., the bare recitation of "two recilations,” without
other maodifiers, typically means at least two reciations, or two or more
recitations). Furthermore, in those instances where a convention analogous o
“at leastone of A, B, and C, and the like” is used, in general such a construction
is intended in the sense one having skill in the art would understand the
convention {e.g., “ a system having at least one of A, B, and C" would include
but not be limited {o systems that have A alone, B alone, C alone, A and B
together, A and C togsther, B and C together, andfor A, B, and C together, and
the like). In those instances where a convention analogous to “at least one of
A, B, or C, and the like” is used, in general such a construction is intendad in
the sense one having skill in the art would understand the convention (.9, " a
system having at least one of A, B, or C7 would include but not be limited to
systems that have A slone, B alone, © alone, A and B togsther, A and C
together, B and C fogether, andlor A, B, and C together, and the like). it will be
further understood by those within the art that virtually any disjunctive word
andfor phrase presenting two or more alternative terms, whether in the
description, claims, or drawings, should be understood to contemplate the
possibilities of including one of the terms, either of the terms, or both terms. For
axample, the phrase “A or B” will be undersiood {0 include the possibilities of
"Aor'BorfAand B8
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00801 H is believed that the present disciosure and many of iis attendant
advantages will be understood by the foregoing description, and it will be
apparent that various changes may be made in the form, construction and
arrangement of the components without departing from the disclosed subject
matter or without sacrificing all of s material advantages. The form described
is merely explanatory, and it is the intention of the following clams to
gncompass and include such changses. Furthermore, it is o be understood that

the invention is defined by the appended claims.
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CLAIMS

What is claimed:

1. An evacuation device comprising:
a cathater comprising:

a first cviindrical tube; wherein the first cvlindrical tube defines a
iumen; whereain the lumen extends from a distal end of the first cylindrical
tube to a proximal end of the first cylindrical tube; and

a balloon; wherein the ballocon is coupled arcund the first
cylindrical tube; wherein the balloon is disposed between the distal end
of the first cylindrical tube and the proximal end ¢f the first cylindrical
tube: wherein the balloon is configured to inflate and deflats;

a pressure vessel defining a vacuum chamber; and

a two-port valve,; wherain the two-port valve couples the proximal end of
the first cylindrical tube to the pressure vessel

wherain the two-port valve comprises a closed position and an opean
position, wheregin the distal end of the first cylindrical tube is not in fluid
communication with the vacuum chamber when the two-port valve s in the
closed position; wherein the distal end of the first cylindrical tube is in fluid
communication with the vacuum chamber via the lumen and the two-port vaive
when the two-port valve is in the open position,;

wherein the pressure vessel is configured o maintain a vacuum
pressure less than atmospheric pressure when the two-port valve is in the
closed position; wherein the pressure vessel is configured {o suction from the
distal end of the first cylindrical tube via the vacuum pressurg when the distal
end of the first cylindrical tube is in fluid communication with the vacuum

charmber.

2. The evacuation device of claim 1, wherein the pressure vessel is
configured to suction feces from the distal end of the first cylindrical tube o the

pressure vassel when the two-port valve is in tha open position.
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3. The evacuation device of claim 1, the catheler comprising a cap; wherein
the cap is coupled around the first cvlindrical tube at the distal end of the first

cylindrical tube.

4, The evacuation device of claim 3, wherain the first cylindrical tube
defines a first hole and a second hole; wherein the first hole is disposed
between the distal end of the first cylindrical tube and the second holg;
wherein the catheter comprises a second cylindrical tube; wherein the
second cviindrical tube is inserted through the first hole and the second hole

such that a portion of the second cylindrical tube is disposed in the lumen;

wherain the balloon is disposed above the first hole; wherein a distal end

of the second cylindrical tube is insertad into the balloon.

& The evacuation device of claim 4, comprising an inflation control device,
wherein the inflation control device is coupled {o the second cylindrical tube and

configured to inflate the balloon by forcing a fluid into the balloon.

5. The avacusation device of claim &, wherein the inflation control device is

configured to control a backflow of fiuid from the ballcon.

7. The svacuation device of claim 5, wherein the inflation control device

comprises at least one of a syringe or a compression buib.

8. The svacuation device of claim 4, wherein at lsast one of the cap, the
first cylindrical tube, and the second cylindrical tube comprises a silicon

material.

9. The evacuation device of claim 4, wherein a diameter of the balioon is
larger than a diameter of the cap when the balloon is inflated; wherein the
diametar of the balloon is smaller than the diameter of the cap when the balloon
is deflated.
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10, The evacuation device of claim 1, wherein the two-port valve is a ball

valve.

11, The evacuation device of claim 1, comprising a chack valve, wherein the
check valve is coupled to the pressure vessel and in fluid communication with

the vacuum chamber,

12, The evacuation device of claim 11, wherein fluid is configured to be
suctioned from the pressure vessel via the check valve to charge the pressure

vessel with the vacuum pressure.

13, The evacuation device of claim 1, wherein the first cylindrical tube is a

rigid cylindrical tube.

14, The evacuation device of claim 1, wherein the evacuation device is
handheld.

15, An evacuation system comprising:
a pump;
an evacuation device comprising:
a catheter comprising:

a first cyiindrical tube;, wherein the first cylindrical fube
defines a lumen, wherein the lumen extends from a distal end of
the first cylindrical tube to a proximal end of the first cylindrical
fube; and

a bailoon; whersin the balloon is coupled around the first
cylindrical tube; wherein the bailoon is disposed between the
distal end of the first cylindrical tube and the proximal end of the
first cylindrical tube; wherein the balloon is configured 1o inflate
and deflate;

a pressure vessel defining a vacuum chamber; and
a two-port valve, wherein the two-port valve couples the proximal

end of the first cylindrical tube to the pressure vessel;
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wherein the two-port valve comprises a closed position and an
open position, wherein the distal end of the first eylindrical tube is not in
fluid communication with the vacuum chamber when the two-port vaive
is in the closed position; wherein the distal end of the first cylindrical tube
i$ in fluid communication with the vacuum chamber via the lumen and
the two-port valve when the two-port valve is in the open position;

wherein the pressure vessel is configured to maintain a vacuum
pressure less than atmospheric pressure when the two-port valve is in
the closed position; wherein the pressure vaessel is configured o suction
from the distal end of the first cylindrical tube via the vacuum pressure
when the distal end of the first cylindrical tube is in fluid communication

with the vacuum chamber.

16. The evacuation system of claim 15, wherein the pump is fluidicaily
coupled to the vacuum chamber, wherein the pump 18 configured to remove
fiuid from the vacuum chambaer to charge the vacuum chambaear with the vacuum

pregsure.

17. The evacuation system of claim 15, comprising a topical agent applied

to a cap of the catheter.

18, The evacuation system of claim 17, wherein the {opical agent comprises

at least one of a lubrication agent, a numbing agent, or a therapeutical agent.

1. A method comprising:

evacuating a vacuum chamber definaed by a pressure vessel of an

gvacuation device; the evacuation device comprising:

a catheter comprising:

a first cylindrical tube; wherein the first cyhindrical tubs
defines a lumen; wherein the lumen extends from a distal end of
the first cylindrical tube 1o a proximal end of the first cylindrical

tube; and
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a bailoon; wherein the balloon is coupled around the first
cylindrical tube; wherein the balloon is disposed between the
distal end of tha first cylindrical tube and the proximal end of the
first cylindrical tube; wherein the balloon is configured to inflate
and daflate;
the pressure vessel defining the vacuum chamber, and
a two-port valve, whearein the two-port valve couples the proximal
end of the first cylindrical tube to the pressure vessel;

wherein the two-port valve comprises a closed position and an
open position; wherein the distal end of the first cylindrical tube is not in
fluid communication with the vacuum chamber when the two-port vaive
is in the closed position; wherein the distal end of the first eylindrical tube
is in fluid communication with the vacuum chamber via the lumen and

the twao-port valve when the two-port valve is in the open position;

wherein the pressure vessel is configured to maintain a vacuum
pressure less than atmospheric pressure when the two-port valve is in
the closed position; whearein the pressure vessel is configured {o suction
from the distal end of the first cylindrical tube via the vacuum pressure
when the distal end of the first cviindrical tube 1s in fluid communication

with the vacuum chamber;

nseriing the distal end into an anal opening;

inflating the balioon;

apening the two-port valve causing the pressure vessel 1o suction feceas
from the distal end;

closing the two-port valve;

deflating the balioon; and

ramoving the distal end from the anal opening.

20, The method of claim 19, comprising applying a iopical agent to a cap of

the catheter.
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