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(57) Abstract: Embodiments disclosed herein are
directed to vent adaptor assemblies including a
vent adaptor, methods of making such vent ad-
aptor assemblies, method of using such vent ad-
aptor assemblies, and urinary drainage bag sys-
tems including such vent adaptor assemblies. In
an embodiment, a vent adaptor assembly includes
a filter that is configured to permit gas (e.g., air)
to flow therethrough, while simultaneously at least
partially preventing fluid present within the vent
adaptor assembly (e.g., urine) from flowing
therethrough.
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VENT ADAPTOR ASSEMBLIES, METHODS OF MAKING THE SAME,
METHODS OF USING THE SAME, AND URINARY DRAINAGE BAG
SYSTEMS USING THE SAME

CROSS-REFERENCE TO RELATED APPLICATIONS
[0001] This application claims priority to U.S. Provisional Application No.
62/248,505 filed on October 30, 2015, the disclosure of which is incorporated herein, in

its entirety, by the reference.

BACKGROUND

[0002] Typically, urinary catheterization involves insertion of a urinary catheter (e.g.,
tube) through a patient’s urethra and into the patient’s bladder. Conventional drainage
systems for urinary catheterization include a urinary catheter (e.g., a Foley urinary
catheter) coupled to a drainage bag using a drainage tube. As such, the urinary catheter
allows the patient’s urine to drain from the bladder through the drainage tube and into the
drainage bag.

[0003] However, conventional drainage systems using urinary catheters may exhibit a
number of fluid flow problems. For example, vapor lock, bends, or kinks in a drainage
tube can restrict (e.g., prevent) the flow of urine from the urinary catheter to the drainage
bag. Limiting the flow of urine may increase the patient’s chances of developing a
catheter-associated urinary tract infection (“CAUTI”), create a backpressure that
increases patient discomfort (e.g., increase patient’s urge to void bladder), and prevent
accurate determination of urine output. Additionally, negative pressures may be created
while using the drainage system (e.g., when rapidly draining urine from a bend in the
drainage tube). Such negative pressures may inadvertently create a suction event within
the bladder that may cause bladder mucosa of the bladder to be partially suctioned into
the urinary catheter. Such suction events may damage the bladder mucosa which, in turn,
may increase the patient’s chances of developing a CAUTI. Typically, vents are coupled
to a component of the drainage system to alleviate these drainage problems.

[0004] However, the vents may adversely affect the functionality of the drainage
system. For example, conventional drainage system may be used to measure the intra-
abdominal pressure of the patient. Typically, the intra-abdominal pressure is measured by
clamping the drainage tube closed, filling the bladder with a solution (e.g., 0.9% sodium
chloride solution) using a sample port, and measuring the mean pressure within the
drainage tube. However, vents coupled to the drainage system may prevent accurate

intra-abdominal pressure measurements.
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[0005] Accordingly, manufacturers and users of urinary drainage bag systems, such
as catheterization systems, continue to seek improvements thereto.

SUMMARY
[0006] Embodiments disclosed herein are directed to vent adaptor assemblies
including a filter, methods of making such vent adaptor assemblies, methods of using
such vent adaptor assemblies, and urinary drainage bag systems including such vent
adaptor assemblies. The vent adaptor assemblies disclosed herein include a filter that is
configured to permit gas (e.g., air) to flow therethrough, while simultancously at least
partially preventing fluid present within the drainage bag system (e.g., urine) from
flowing therethrough.
[0007] In an embodiment, a vent adaptor assembly is disclosed. The vent adaptor
assembly includes a drainage body defining a vent opening, a proximal opening, a distal
opening spaced from the proximal opening, and a drainage lumen extending between the
proximal and distal openings. The drainage lumen is in fluid communication with the
vent opening.  The vent adaptor assembly also includes a sintered porous
polytetrafluoroethylene (“PTFE”) filter disposed in fluid communication with the vent
opening of the drainage body. The sintered porous PTFE filter defines a plurality of
pores therein. The sintered porous PTFE filter is directly welded to a component of the
vent adaptor assembly. The component is formed at least partially from polycarbonate.
At least some of the plurality of pores of the sintered porous PTFE filter are occupied by
the polycarbonate of the component of the vent adaptor.
[0008] In an embodiment, a vent adaptor assembly is disclosed. The vent adaptor
assembly includes a drainage body defining a proximal opening, a distal opening, and a
drainage lumen extending between the proximal and distal openings. The drainage body
further at least partially defines a vent opening in fluid communication with the drainage
lumen. The vent adaptor assembly also includes a filter in fluid communication with the
vent opening of the drainage body. The vent adaptor assembly further includes a flow
regulator. The flow regulator includes a flow barrier positioned at least partially within
the drainage lumen of the drainage body. The flow regulator also includes an actuator
operably coupled to the flow barrier. The actuator is configured to move the flow barrier
between a first position and a second position. The flow barrier permits fluid to flow
through the drainage lumen to the distal opening when the flow barrier is in the first
position and substantially prevents the fluid to flow through the drainage lumen to the

distal opening when the barrier is in the second position.
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[0009] In an embodiment, a urinary drainage bag system is disclosed. The urinary
drainage bag system includes a drainage bag having an inlet and configured to store at
least one fluid therein. The urinary drainage bag system also includes a catheter.
Additionally, the urinary drainage bag system includes at least one drainage tube fluidly
coupling the inlet of the drainage bag to the catheter. The urinary drainage bag system
further includes a vent adaptor coupled the at least one drainage tube between the
drainage bag and the catheter. The vent adaptor assembly includes a drainage body
defining a proximal opening, a distal opening, and a drainage lumen extending between
the proximal and distal openings. The drainage body further at least partially defines a
vent opening in fluid communication with the drainage lumen. The vent adaptor
assembly also includes a filter in fluid communication with the vent opening of the
drainage body. The filter includes a material that is at least substantially impermeable to
a liquid and at least partially permeable to a gas. The vent adaptor includes a device that
includes a cap configured to cover at least a portion of the vent opening or a flow
regulator configured to regulate fluid flow through the drainage lumen the device. The
device is configured to selectively switch between a first position and a second position.
The device permits a flow of the gas through the filter into at least the entire drainage
lumen when in the first position and restricts the flow of the gas through the filter into at
least a portion of the drainage lumen when in the second position.

[0010] In an embodiment, a method of ultrasonically welding a sintered porous PTFE
filter to a component of a vent adaptor assembly is disclosed. The method includes
positioning the sintered porous PTFE filter adjacent to the component of the vent adaptor
assembly. The sintered porous PTFE filter defining a plurality of pores therein and the
component of the vent adaptor assembly at least partially formed of polycarbonate. The
method also includes ultrasonically welding the sintered porous PTFE filter to the
component of the vent adaptor assembly such that at least some of the polycarbonate of
the component of the vent adaptor assembly softens and flows into and at least partially
occupies some of the plurality of pores of the sintered porous PTFE filter.

[0011] In an embodiment, a method of using drainage bag system that includes a vent
adaptor is disclosed. The method includes flowing a liquid through a drainage lumen
defined by a drainage body of the vent adaptor. The method also includes flowing a gas
through a vent opening that is at least partially defined by the drainage body, through a
filter that is in fluid communication with the vent opening of the drainage body, and into

at least an entirety of the drainage lumen of the drainage body. The method further
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includes, after flowing the gas through the vent opening, through the filter, and into at

least an entirety of the drainage lumen; restricting the flow of the gas into at least a

portion of the drainage lumen using a cap that is configured to at least partially cover the

vent opening or a flow regulator that is configured to regulate fluid flow through the

drainage lumen.

[0012] Features from any of the disclosed embodiments may be used in combination

with one another, without limitation. In addition, other features and advantages of the

present disclosure will become apparent to those of ordinary skill in the art through

consideration of the following detailed description and the accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The drawings illustrate several embodiments of the present disclosure,

wherein identical reference numerals refer to identical or similar elements or features in

different views or embodiments shown in the drawings.

[0014] FIG. 1 is a top plan view of a urinary drainage bag system including a vent

adaptor assembly, according to an embodiment.

[0015] FIG. 2A is an exploded isometric view of a vent adaptor assembly including

a vent, according to an embodiment.

[0016] FIG. 2B is an assembled cross-sectional view of the vent adaptor assembly

taken along line 2B-2B thereof.

[0017] FIG. 3 is a flow diagram of a method of manufacturing the vent adaptor

assembly shown in FIGS. 2A-2B, according to an embodiment.

[0018] FIG. 4A is an exploded isometric view of a vent adaptor assembly including

a filter and a sampling port, according to an embodiment.

[0019] FIG. 4B is an assembled cross-sectional view of the vent adaptor assembly

shown in FIG. 4A taken along line 4B-4B thereof.

[0020] FIG. 5A is an exploded isometric view of a vent adaptor assembly including

a vent adaptor and a sampling port adaptor, according to an embodiment.

[0021] FIGS. 5B and 5C are isometric cutaway views of the assembled vent

adaptor assembly shown in FIG. 5A illustrating a flow barrier thereof in first and second

positions, according to an embodiment.

[0022] FIG. 6 is an isometric cutaway view of a vent adaptor assembly including a

vent and a flow regulator, according to an embodiment.

[0023] FIG. 7 is an isometric view of a vent adaptor assembly including a vent, a

flow regulator, and a sampling port, according to an embodiment.
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DETAILED DESCRIPTION
[0024] Embodiments disclosed herein are directed to vent adaptor assemblies
including a filter, methods of making such vent adaptor assemblies, methods of using
such vent adaptor assemblies, and urinary drainage bag systems including such vent
adaptor assemblies. The vent adaptor assemblies disclosed herein include a filter that is
configured to permit gas (e.g., air) to flow therethrough, while simultancously at least
partially preventing fluid present within the vent adaptor assembly (e.g., urine) from
flowing therethrough. In an embodiment, the filter includes a sintered porous PTFE filter,
which may be in the form of a film that is ultrasonically directly welded to a
polycarbonate component (e.g., non-porous polycarbonate component) of the vent
adaptor assembly.
[0025] While many of the embodiments disclosed herein discuss the vent adaptor
assemblies in relation to a urinary drainage bag system (e.g., a Foley catheterization
system), it should be understood that the vent adaptor assemblies disclosed herein may be
used in other types of drainage systems. For example, the vent adaptor assemblies
disclosed herein may be used in a blood collection system or in other types of fluid
drainage bag systems.
[0026] FIG. 1 is a top plan view of a urinary drainage bag system 100 including a
vent adaptor assembly 102, according to an embodiment. The urinary drainage bag
system 100 illustrates one environment in which the vent adaptor assemblies disclosed
herein may be employed. It should be noted that any of the vent adaptor assemblies
disclosed herein may be incorporated in the urinary drainage bag system 100 or other
suitable urinary drainage bag systems.
[0027] The urinary drainage bag system 100 includes a drainage bag 104 that is
fluidly coupled to a catheter 106 (e.g., urinary catheter) via a drainage tube 108. When
the catheter 106 is inserted into a bladder of a patient, a fluid (e.g., urine) may flow from
and through the catheter 106 into the drainage bag 104. The vent adaptor assembly 102
may be physically and fluidly coupled to one or more components of the urinary drainage
bag system 100 to improve fluid flow between the catheter 106 and the drainage bag 104.
For example, the vent adaptor assembly 102 includes a vent 110 that permits air to enter
the urinary drainage bag system 100, while partially or substantially preventing fluid
(e.g., urine) from exiting the urinary drainage bag system 100 through the vent 110. The
vent 110 also helps maintain atmospheric pressure within the urinary drainage bag system

100 at least at and/or near the vent 110. For example, the vent 110 may help maintain
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atmospheric pressure through substantially all of the drainage tube 108 and/or the urinary
drainage bag system 100.

[0028] In the illustrated embodiment, the drainage bag 104 includes a front panel
112 and a back panel bonded together to form a fluid tight container. However, in other
embodiments, the drainage bag 104 may include and/or may be formed by three or more
panels, or a single body. Moreover, it should be appreciated that the panels of the
drainage bag 104 may include flexible, rigid, resilient, any suitable material, or
combinations of materials. In any event, the panels of the drainage bag 104 may be
connected and/or bonded together in a manner that forms or defines an interior space of
the drainage bag 104, which may contain fluid therein. Generally, the drainage bag 104
may have any suitable geometry. In the illustrated embodiment, the drainage bag 104 has
a generally tear-shaped geometry. However, in other embodiments, the drainage bag 104
may have a generally circular geometry, a generally rectangular geometry, or other
suitable geometry.

[0029] The drainage bag 104 also includes an inlet 114, which may be configured to
accept fluid from the patient into the drainage bag 104. For example, the inlet 114 may
receive or connect to the drainage tube 108 that may be in fluid communication with the
catheter 106 positioned in the patient’s bladder. In the illustrated embodiment, the
catheter 106 may include a Foley urinary catheter, such that urine may flow into the
drainage bag 104 from the catheter 106.

[0030] In an embodiment, the drainage bag 104 may include an outlet 116 (e.g., at or
near a bottom of the drainage bag 104). For example, the outlet 116 may be configured to
allow fluid collected in the drainage bag 104 to flow or drain from the drainage bag 104
(e.g., for collecting or extracting the fluid from the drainage bag 104). For example, the
outlet 116 may include the Safety-Flow™ outlet device or another similar outlet device.
[0031] The front panel 112 of the drainage bag 104 may further include one or more
graduated markings 118 that may indicate an amount of fluid collected in the drainage
bag 104. For example, the graduated markings 118 may facilitate determining the
amount of fluid discharged by the patient in a selected time span. In some embodiments,
the graduated marking 118 may facilitate one or more determining or approximating time
and/or date for draining, removing, or changing out the drainage bag 104. Flow problems
within the drainage bag system 100 may prevent accurate measurement of the fluid using

the graduated markings 118.
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[0032] The drainage tube 108 may define a lumen therethrough that extends from the
catheter 106 to the drainage bag 104. At least a portion of the drainage tube 108 may be
sufficiently flexible to allow a clamp to at least partially collapse the drainage tube 108
such that fluid cannot pass through the collapsed portion of the drainage tube 108.
Collapsing the drainage tube 108 may enable one or more tests to be performed, such as
an intra-abdominal pressure measurement.

[0033] In some embodiments, the drainage tube 108 may include a first portion 108a
and a second portion 108b. The first portion 108a may extend downstream from the vent
adaptor assembly 102 at least partially towards the drainage bag 104. The second portion
108b may extend upstream from the vent adaptor assembly 102 at least partially towards
the catheter 106. The drainage tube 108 may also include one or more additional
portions, such as a third portion 108c. Alternatively, the vent adaptor assembly 102 may
be integrally formed with the drainage tube 108.

[0034] In some embodiments, the urinary drainage bag system 100 may further
include a sampling port 120. The sampling port 120 may be configured to permit a user
(e.g., a physician, a nurse, or a medical technician) to take a sample of fluid present
within the drainage tube 108 in an at least substantially sterile and fluid tight manner. For
example, the sampling port 120 may permit the user to take samples of the fluid using a
syringe device, such as a catheter tip syringe or a syringe with needles. In operation, a tip
(e.g., needle or catheter tip) of the syringe device may be inserted through the sampling
port 120 such that the tip is in fluid communication with the fluid in the drainage tube
108. The sampling port 120 may reseal itself in an at least substantially fluid tight
manner after the user takes the sample and removes the tip of the syringe device from the
sampling port 120. In some embodiments, the sampling port 120 may be configured to
permit the user to take multiple samples of the fluid from the drainage container. In some
embodiments, the sampling port 120 may be configured to permit the user to inject a fluid
into the drainage tube 108 (e.g., up into the bladder), such as during an intra-abdominal
pressure measurement.

[0035] The sampling port 120 may be coupled to any component of the drainage bag
system 100. For example, in the illustrated embodiment, the sampling port 120 is
coupled to the second portion 108b of the drainage tube 108 such that the sampling port
120 is proximate to and upstream from the vent adaptor assembly 102. In such an
embodiment, the second portion 108b may have a length sufficient to be collapsed by a

clamp. The sampling port 120 may also be coupled to the third portion 108c of the
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drainage tube 108 such that the sampling port 120 is fluidly coupled to the catheter 106.
Alternatively, the sampling port 120 may be coupled to a portion of the drainage tube 108
(e.g., the first portion 108a) that is downstream from the vent adaptor assembly 102. In
some embodiments, the sampling port 120 may be omitted.

[0036] FIGS. 2A and 2B are exploded isometric and assembled cross-sectional
views, respectively, of a vent adaptor assembly 202 including a vent 210, according to an
embodiment. The vent adaptor assembly 202 includes a drainage body 222 that includes
a proximal portion 224 having a proximal opening 236, a distal portion 226 that is
positioned downstream from the proximal portion 224 and having a distal opening 238,
and an intermediate portion 240 that extends between the proximal portion 224 and the
distal portion 226. The proximal portion 224 and the distal portion 226 are each
configured to physically and/or fluidly couple the vent adaptor assembly 202 to a
drainage tube (e.g., the drainage tube 108 shown FIG. 1).

[0037] In the illustrated embodiment, the proximal portion 224 of the drainage body
222 may be configured as a female connector that is configured to mate with a drainage
tube (e.g., the drainage tube 108 shown FIG. 1). For example, an inner diameter of the
proximal portion 224 at the proximal opening 236 may be sized to receive the drainage
tube therein. In the illustrated embodiment, the distal portion 226 of the drainage body
222 may be configured as a male connector that is configured to mate with the drainage
tube (e.g., the drainage tube 108 shown FIG. 1). For example, the outer diameter of the
distal portion 226 at the distal opening 238 may be less than an inner diameter of the
drainage tube. In an embodiment, the outer diameter of the distal portion 226 may be
tapered and increase from the distal opening 238 towards the proximal portion 224 such
that the outermost diameter of the distal portion 226, at a distance from the distal opening
238, is greater than the inner diameter of the drainage tube. In other embodiments, the
proximal portion 224 may be configured as a male connector and/or the distal portion 226
may be configured as a female connector.

[0038] The drainage body 222 further defines a drainage lumen 225 extending
through the intermediate portion 240, the proximal portion 224, and the distal portion
226. The drainage lumen 225 is in fluid communication with the proximal opening 236
and the distal opening 238 so that fluid can flow through the proximal opening 236,
through the drainage lumen 225, and out of the distal opening 238. In the illustrated
embodiment, the intermediate portion 240 may exhibit a substantially cylindrical shape.

However, the intermediate portion 240 may exhibit any suitable shape.
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[0039] The drainage body 222 also at least partially defines a vent opening 228 that is
in fluid communication with the drainage lumen 225. In the illustrated embodiment, the
vent opening 228 is at least partially defined by and located in the intermediate portion
240 of the drainage body 222. However, in other embodiments, the vent opening 228
may be located in the proximal portion 224 or the distal portion 226.

[0040] In the illustrated embodiment, the drainage body 222 includes a vent wall 242
that at least partially defines the vent opening 228. For example, the vent wall 242
exhibits a generally cylindrical shape that extends outwardly from the drainage body 222,
such as extending outwardly from the intermediate portion 240 of the drainage body 222.
However, the vent wall 242 may exhibit any suitable shape, such as a generally
rectangular shape, a generally oval shape, or any other suitable shape. In an embodiment,
the vent wall 242 may be omitted such that the filter 232 and/or the retention member 230
may be directly coupled to the intermediate portion 240 or other portion of the drainage
body 222.

[0041] In an embodiment, the vent wall 242 may be integrally formed with the
drainage body 222. In other embodiments, the vent wall 242 may be distinct and separate
from the drainage body 222 and attached thereto using any suitable attachment method.
For example, the vent wall 242 may be attached to the drainage body 222 by ultrasonic
welding, an adhesive, a threaded connection, another suitable technique, or combinations
thereof.

[0042] The vent wall 242 may include a first inner region 244 that exhibits a first
inner diameter and a second inner region 246 that exhibits a second inner diameter that is
less than the first inner diameter. The second inner region 246 may be located closer to
the drainage lumen 225 than the first inner region 244. The decreased inner diameter of
the second inner region 246 of the vent wall 242 provides a flange surface that supports,
is attached to, and/or restricts movement of one or more components of the vent 210 (e.g.,
the filter 232, the retention member 230, etc.) to which the filter 232 may be attached
and/or prevent the retention member 230. In an embodiment, the second inner region 246
of the vent wall 242 may be omitted such that the vent opening 228 exhibits a
substantially uniform diameter.

[0043] The drainage body 222 may be formed from one or more different materials.
For example, one or more components of the drainage body 222 (e.g., the proximal
portion 224, the distal portion 226, the vent wall 242, or a component of the vent 210)

may include one or more of a polymeric material, a metallic material, a ceramic, a
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composite, or another suitable material. In particular, the drainage body 222 may be at
least partially formed from at least one of polycarbonate (e.g., non-porous polycarbonate),
polyvinyl chloride (“PVC”), PTFE (e.g., sintered PTFE), low density polyethylene
(“LDPE”), high density polyethylene (“HDPE”), polypropylene, polystyrene,
polychlorotrifluoroethylene (“PCTFE”), aluminum, stainless steel, or any other suitable
material.

[0044] The vent 210 includes at least one of a filter 232, a retention member 230, or a
cap 234. The filter 232 is coupled to at least one of a portion of the drainage body 222
that defines the vent opening 228 or a portion of the vent 210 such as a retention member
230. The filter 232 is formed from a material that is configured to be at least partially
permeable to gas (e.g., air), while being partially or substantially impermeable to a liquid
(e.g., urine). The vent 210 is configured to at least substantially prevent liquid that is
present within the drainage body 222 from exiting the through the vent opening 228. The
vent 210 may further include a cap 234 configured to be removably attached to at least
one of the drainage body 222 or the vent 210. The cap 234 exhibits a size and shape
configured to cover the vent opening 228, thereby restricting gas from flowing into and
out of the drainage lumen 225 through the vent opening 228 when the cap 234 is attached.
[0045] The filter 232 is formed and structured from a material that is substantially
impermeable to a selected liquid (e.g., urine, water), while being at least partially
permeable (e.g., substantially permeable) to gas (e.g., air). For example, the filter 232
may include a porous polymer film that defines a plurality of pores therein. The porous
polymer film may be at least partially formed from PTFE, silicone, another hydrophobic
material, or combinations thereof. For example, in an embodiment, the porous polymer
film that is formed partially or substantially completed from a sintered porous PTFE film
may be manufactured by sintering PTFE particles together to form the sintered film. The
porous polymer film may be supported by (e.g., attached to) a porous substrate or the
porous polymer film may be unsupported. In an embodiment, the substrate may facilitate
attachment of the porous polymer film to at least one of the portion of the drainage body
222 that partially defines the vent opening 228 or a portion of the vent 210 (e.g., the vent
wall 242 or the retention member 230).

[0046] The filter 232 may be attached to at least one of the portion of the drainage
body 222 that defines the vent opening 228 or a portion of the vent 210 in any suitable
manner. In an embodiment, the filter 232 may be positioned between the retention

member 230 and the second inner region 246 of the vent wall 242, while the retention
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member 230 is attached to the vent wall 242. As such, the retention member 230 and the
second inner region 246 of the vent wall 242 prevent movement of the filter 232 and
effectively secure the filter 232 within the vent opening 228 to the drainage body 222. In
another embodiment, as will be discussed in more detail below with respect to FIG. 3, the
filter 232 may be welded (e.g., ultrasonically welded) to at least one the portion of the
drainage body 222 that partially defines the vent opening 228 or a component of the vent
210 such as the retention member 230. In another embodiment, the filter 232 may be
attached to at least one of the portion of the drainage body 222 that defines the vent
opening 228 or a component of the vent 210 using an adhesive, a mechanical fastener,
another suitable technique, or combinations thereof.

[0047] The retention member 230 may be configured to at least substantially cover
the vent opening 228. For example, a portion of the retention member 230 may exhibit a
shape and size that allows the portion of the retention member 230 to be positioned in the
vent opening 228. The retention member 230 may be formed from any of materials
disclosed herein for the drainage body 222. In an embodiment, the retention member 230
exhibits an at least two two-tiered structure including a top portion 248 and a bottom
portion 250. The top portion 248 exhibits a generally disc-like geometry and exhibits a
maximum diameter that is greater than the inner diameter of the first inner region 244 of
the vent wall 242. The bottom portion 250 exhibits a shape (e.g., disc-like geometry) and
size (e.g., maximum diameter) that is configured to be positioned inside the vent opening
228 adjacent to the first inner region 244 of the vent wall 242. For example, the bottom
portion 250 may exhibit a shape and size that substantially corresponds to the shape and
inner diameter of the first inner region 244 of the vent opening 228. However, the top
portion 248 and the bottom portion 250 may exhibit any suitable shape other than a
generally disc-like geometry, such as a generally rectangular geometry, a generally oval
geometry, or other suitable geometry. Additionally, the top portion 248 and the bottom
portion 250 may exhibit a shape that is different than the shape of the first inner region
244 of the vent wall 242 and/or each other. For example, the top portion 248 or the
bottom portion 250 may include a recess (not shown) formed therein that is configured to
receive the filter 232 therein (see embodiment shown in FIGS. 5A-5C). Finally, the
retention member 230 may include one or more additional portions, or one of the top
portion 248 or the bottom portion 250 may be omitted.

[0048] The retention member 230 may define one or more apertures 252 formed

therein. Each of the one or more apertures 252 may extend from an uppermost surface
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254 of the top portion 248 to a bottommost surface (not shown) of the bottom portion
250. The one or more apertures 252 exhibits a shape and size configured to allow air to
flow therethrough, while preventing the filter 232 from being able to pass therethrough.
[0049] The retention member 230 may be configured to be secured to the vent wall
242. For example, the retention member 230 may be attached to the vent wall 242 by
press-fitting at least a portion of the retention member 230 (e.g., the bottom layer 250)
with the vent wall 242. In other embodiments, the retention member 230 may be attached
to the vent wall 242 using an adhesive, welding (e.g., ultrasonic welding), a threaded
attachment, mechanical fasteners, any other suitable attachment method, or combinations
thereof. In an embodiment, the retention member 230 may be secured to the vent wall
242 in a manner that at least substantially prevents fluid from flowing through a seam
therebetween.

[0050] The cap 234 is at least substantially impermeable to a gas. As such,
positioning the cap 234 over a portion of the vent opening 228 may at least restrict (e.g.,
at least substantially prevent) gas from flowing in and out of the vent opening 228. For
example, the cap 234 may be configured to cover at least some of (e.g., all of) the one or
more apertures 252 of the retention member 230. The cap 234 may also cover some of
(e.g., all) of the seam between the retention member 230 and the vent wall 242. As such,
the cap 234 may enable intra-abdominal pressure measurements or similar pressure
sensitive test to be performed.

[0051] The cap 234 may be reversibly attached to the vent 210 in any suitable
manner. For example, the cap 234 may be attached to a portion of the vent 210 (e.g., the
retention member 230) using a weak adhesive, a threaded attachment, or an interference
fit or snap fit with the retention member 230 and/or the vent wall 242. In another
embodiment, the cap 234 may include a magnet or a magnetically-attractable material,
while at least a portion of the vent 210 and/or the drainage body 222 may include magnet
or a magnetically-attractable material. As such, the cap 234 may be magnetically
attached to the vent 210 and/or the drainage body 22.

[0052] FIG. 3 is a flow diagram of a method 300 of manufacturing the vent adaptor
assembly 202 shown in FIGS. 2A-2B, according to an embodiment. In act 301 of the
method 300, a filter 232 comprising a sintered porous PTFE film may be positioned
adjacent to a polycarbonate component (e.g., non-porous polycarbonate component) of
the vent adaptor assembly 202 that at least partially defines the vent opening 228. The
sintered porous PTFE film defines a plurality of pores therein. The sintered porous PTFE
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film may be attached to a porous substrate (e.g., supported) or may not be attached to a
substrate. The polycarbonate component may include a portion of the vent wall 242, the
retention member 230, another portion of the drainage body 222 that at least partially
defines the vent opening 228, a portion of a flow regulator (e.g., vent/flow regulator 510,
576 shown in FIGS. S5A-5C), etc.

[0053] In act 302 of the method 300, the sintered porous PTFE film is ultrasonically
welded to the polycarbonate component such that at least some of the polycarbonate from
the polycarbonate component softens and flows into and at least partially occupies some
of the plurality of pores of the sintered porous PTFE film to form a strong autogenously
welded joint. Heat generated by absorption of the ultrasound energy at least partially
softens the polycarbonate material (e.g., heats the polycarbonate material near, at, or
above its glass transition temperature). Softening the polycarbonate material such that the
polycarbonate material flows into the plurality of pores defined by the sintered porous
PTFE film allows the sintered porous PTFE film and the polycarbonate material to be
heated to lower temperatures than if the sintered porous PTFE film is softened and flows
into a plurality of pores defined by the polycarbonate material. As such, the ultrasonic
welding process of the act 302 reduces deformation and/or other physically and/or
chemically damage to the sintered porous PTFE film during the welding process. The
inventors currently believe that ultrasonically welding the sintered porous PTFE film to
the polycarbonate material by softening the polycarbonate material is more effective than
welding the sintered porous PTFE film to the polycarbonate material by softening the
PTFE due to the hydrophobicity, non-reactivity, and low coefficient of friction of PTFE.
[0054] Ultrasonically welding the sintered porous PTFE film to the polycarbonate
material may be performed at an ultrasound frequency for the ultrasound energy of about
10 kHz to about 60 kHz, a weld distance (e.g., a distance a ultrasound horn of a ultrasonic
welding machine moves in the direction of the pressure being applied during the
application of ultrasound to the piece to be welded) of about 0.001 inch to about 0.01
inch, a weld time (e.g., an amount of time the ultrasonic welding machine applies the
ultrasound energy to the piece to be welded) of about 0.075 seconds to about 0.3 seconds,
a hold time (e.g., an amount of time the ultrasonic welding machine applies pressure to
the to the piece to be welded during the “cooling” portion of a welding cycle) of about 0.5
seconds to about 2 seconds, and a gauge pressure (e.g., the pressure the ultrasound horn
of the ultrasonic welding machine applies to the piece to be welded) of about 5 psi to

about 20 psi. More particularly, ultrasonically welding the PTFE film to the
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polycarbonate material may be performed at an ultrasound frequency for the ultrasound
energy of about 25 kHz to about 50 kHz (e.g., about 30 kHz, about 32 kHz to about 45
kHz, about 40 kHz to about 42 kHz, or about 50 kHz), a weld distance of about 0.0025
inch to about 0.006 inch (e.g., about 0.003 inch to about 0.004 inch, about 0.0035 inch to
about 0.0045 inch, about 0.0050 inch, or about 0.0055 inch), a weld time of about 0.1
seconds to about 0.2 seconds (e.g., about 0.12 seconds to about 0.15 seconds, about 0.15
seconds to about 0.18 seconds, or about 0.12 seconds to about 0.14 seconds), a hold time
of about 0.75 seconds to about 1.25 seconds (e.g., about 0.8 seconds to about 0.9 seconds,
about 0.8 seconds to about 1 second, or about 1 second to about 1.2 seconds), and a gauge
pressure of about 7.5 psi to about 15 psi (e.g., about 8 psi to about 9 psi, about 8 psi to
about 10 psi, about 10 psi to about 13 psi, about 12 psi). It should be noted that any
combination of the foregoing values and/or ranges for the ultrasound energy, the weld
distance, the weld time, the hold time, and the gauge pressure may be employed for
ultrasonically welding the PTFE film to the polycarbonate material.

[0055] In other embodiments, the method 300 may be modified such that the filter
232 comprises a material other than a sintered porous PTFE film (e.g., a silicone, a
stretched PTFE film) and a component to which the filter 232 to bonded comprises a
material other than a polycarbonate material (e.g., HDPE). Similarly, the method 300
may be modified to attach the filter 232 to the polycarbonate component using an
attachment process other than ultrasonic welding (e.g., an adhesive).

[0056] In some embodiments, the retention member 230 may be secured to the
drainage body 222. For example the retention member 230 may be ultrasonically welded
using the same or similar ultrasonic welding conditions discussed above for act 302,
threadly fastened to, or otherwise attached to the vent wall 242. In some embodiments,
one or more additional components of the vent adaptor assembly 202 may be attached to
the drainage body 222. For example, a sampling port (e.g., sampling port 420 shown in
FIGS. 4A-4B) and/or a flow regulator (e.g., flow regulator 676 shown in FIG. 6) may be
attached to the vent adaptor assembly 202.

[0057] FIGS. 4A and 4B are exploded isometric and assembled cross-sectional
views, respectively, of a vent adaptor assembly 402 including a vent 410 and a sampling
port 420, according to an embodiment. Features illustrated in and described in relation to
FIGS. 4A and 4B may be used in any of the embodiments disclosed herein. The vent
adaptor assembly 402 is structurally similar to the vent adaptor assembly 202 shown in

FIGS. 2A-2B. Therefore, in the interest of brevity, an explanation of the components in
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both vent adaptors 202, 402 that are identical or similar to each other will not be repeated
unless the components function differently in vent adaptor assemblies 202, 402.

[0058] The vent adaptor assembly 402 includes a sampling port 420. To
accommodate the sampling port 420, an intermediate portion 440 of drainage body 422
partially defines a sampling opening 456 that provides access into a drainage lumen 425.
However, in other embodiments, the sampling opening 456 may be formed in a proximal
or distal portion 424, 426 of the drainage body 222. The sampling port 420 includes a
sampling wall 458 extending from the drainage body 422 that also at least partially
defines the sampling opening 456. The sampling port 420 further includes a sealing
mechanism 460 that is configured to provide a user access to fluid positioned within the
drainage body 422. Finally, the sampling port 420 includes a cover 462 that is configured
to enclose a portion of the sealing mechanism 460.

[0059] In the illustrated embodiment, the sampling wall 458 includes an inner wall
464 and an outer wall 466 that extends about the inner wall 464. The inner wall 464 may
partially define the sampling opening 456. An inner surface of the inner wall 464 may
exhibit a size and shape configured to at least partially receive the sealing mechanism
460. For example, the inner surface of the inner wall 464 may exhibit a size and shape
that substantially corresponds to a size and shape of a portion of the sealing mechanism
460 that is configured to be positioned in the sampling opening 456. In such an
embodiment, the inner wall 464 and the sealing mechanism 460 may form a substantially
fluid tight seal therebetween. The inner wall 464 and the second wall 466 may partially
define a space 468 therebetween. The space 468 may be configured to receive a portion
of the cover 462 therein. For example, an inner surface of the outer wall 466 may exhibit
a size and shape that substantially corresponds to an outer surface of the cover 462 and/or
an outer surface of the inner wall 464 may exhibit a size and shape that substantially
corresponds to an inner surface of the cover 462. In such an embodiment, the inner wall
464 and/or the outer wall 466 may form an at least substantially fluid tight seal with the
cover 462. In another embodiment, the sampling wall 458 may be substantially similar to
the vent wall 242 shown in FIGS. 2A-2B.

[0060] In an embodiment, the sampling wall 458 may be integrally formed with the
drainage body 422. In other embodiments, the sampling wall 458 may be attached to the
drainage body 422, for example, by ultrasonic welding, using an adhesive, a threaded

attachment, or combinations thereof.,
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[0061] The sealing mechanism 460 may include any device that is configured to
permit a user to take a sample of fluid present within the drainage lumen 425 in an at least
substantially sterile and fluid tight manner. For example, the sealing mechanism 460 may
include an access portion 470 (e.g., a slit) that may be configured to permit the user to
take samples of the fluid using a syringe device, such as a needleless syringe (e.g.,
catheter tip syringe) or a syringe with needles. In operation, a tip of the syringe device
(e.g., the catheter tip or needle) may be inserted through the access portion 470 of the
sealing mechanism 460 such that the tip of the syringe device is in fluid communication
with the fluid in the drainage lumen 425. As the sealing mechanism 460 may be formed
from a suitable resilient material, the sealing mechanism 460 may reseal itself in an at
least substantially fluid tight manner after the user takes the samples and removes the tip
of the syringe device from the sealing mechanism 460. In some embodiments, the sealing
mechanism 460 may be configured to permit the user to take multiple samples of the fluid
from the drainage lumen 425. In some embodiments, the sealing mechanism 460 may
permit the user to inject a fluid into the drainage lumen 425, such as during an intra-
abdominal pressure measurement.

[0062] In an embodiment, the sealing mechanism 460 may be configured to be at
least partially positioned within the sampling opening 456. In another embodiment, the
sealing mechanism 460 may be positioned above the sampling opening 456. For
example, the sealing mechanism 460 may be attached to the cover 462 and the cover 462
is configured to support the sealing mechanism 460 above the sampling opening 456.
[0063] As previously stated, the cover 462 is configured to at least partially enclose
the sealing mechanism 460. For example, an inner surface of the cover 462 may exhibit a
size and shape configured to enclose the sealing mechanism 460 at least partially therein.
For example, at least a portion of the inner surface of the cover 462 may exhibit a size
and shape that substantially corresponds to an outer surface of the sealing mechanism
460. In such an embodiment, the cover 462 and the sealing mechanism 460 may form an
at least substantially fluid tight seal therebetween. The cover 462 may also define a cover
hole 472 that permits access to the accessible portion 470 of the sampling mechanism 460
when the sampling port 420 is fully assembled. Finally, the cover 462 may be attached to
the sampling wall 458 in any suitable manner (e.g., by welding, using an adhesive, press
fitting, etc.).

[0064] In an embodiment, the sampling mechanism 460 and the cover 462 may be

distinct components of the sampling port 420. In another embodiment, the sampling

- Page 16 - Docket No. 255650WO001_492605-50



13 Aug 2018

2016346906

10

15

20

25

30

mechanism 460 and the cover 462 may be integrally formed. In another embodiment, the
cover 462 may be omitted.

[0065] In the illustrated embodiment, the sampling port 420 is positioned downstream
from a vent 410. However, in other embodiments, the sampling port 420 may be
positioned upstream from the vent 410 or radially spaced from vent 410. The position of
the sampling port 420 relative to the vent 410 may be more relevant when, for example,
the vent adaptor assembly 402 includes a flow regulator (e.g., flow regulator 676 shown
in FIG. 6) because the flow regulator may fluidly decouple the vent 410 from the
sampling port 420 during an intra-abdominal pressure measurement, etc.

[0066] Configuring the vent adaptor assembly 402 to include both the vent 410 and
the sampling port 420 improves the functionality of a urinary drainage bag system to
which the vent adaptor assembly 402 is connected. For example, the vent adaptor
assembly 402 eliminates the need for a separate drainage tube (e.g., the second portion
108b shown in FIG. 1) or other connections (e.g., the connection between the vent
adaptor sub-assembly 502 and the sampling port adaptor 574 shown in FIG. SA-5C) to
fluidly couple the vent 410 and the sampling port 420 together. Eliminating the separate
drainage tube and/or connections reduces the likelihood of leaks with a drainage
assembly. Similarly, the vent adaptor assembly 402 simplifies the drainage assembly by
reducing the number of components of the drainage bag system. Additionally,
positioning the vent 410 proximate the sampling port 420 may improve fluid flow. For
example, the vent adaptor assembly 402 eliminates kinks or bends in the drainage tube
between the vent 410 and the sampling port 420 and better maintains a constant inner
diameter of the lumen between the vent 410 and the sampling port 420.

[0067] FIG. 5A is an exploded isometric view of a vent adaptor assembly 500
including a vent adaptor sub-assembly 502 and a sampling port adaptor 574 according to
an embodiment. Features illustrated in and described in relation to FIG. 5A may be used
in any of the embodiments disclosed herein. The vent adaptor assembly 500 is
structurally similar to the urinary drainage bag system 100 shown in FIG. 1. Similarly,
the vent adaptor sub-assembly 502 is structurally similar to the vent adaptor assembly
202, 402 shown in FIGS. 2A-2B and 4A-4B. Therefore, in the interest of brevity, an
explanation of the components in the urinary drainage bag system 100 and vent adaptor
assembly 500 and the vent adaptor assemblies 202, 402, 502 that are identical or similar

to each other will not be repeated unless the components function differently.
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[0068] The vent adaptor assembly 500 includes a vent adaptor sub-assembly 502
coupled to a sampling port adaptor 574. Both the vent adaptor sub-assembly 502 and the
sampling port adaptor 574 are fluidly coupled to a urinary drainage bag system via
drainage tubes 508. For example, the vent adaptor sub-assembly 502 may be fluidly
coupled to a first portion 508a of the drainage tube 508 and the sampling port adaptor 574
may be fluidly coupled to a second portion 508b of the drainage tube 508. In an
embodiment, the sampling port adaptor 574 may be integrally formed with the vent
adaptor sub-assembly 502 such that the vent adaptor sub-assembly 502 directly coupled
together (as shown), or indirectly coupled together (e.g., via a second portion 108b of the
drainage tube 108 of FIG. 1).

[0069] The vent adaptor sub-assembly 502 may include a vent 510 and a flow
regulator 576 (collectively referred to as “vent/flow regulator 510, 576”) and the
sampling port adaptor 574 may include a sampling port 520. The vent adaptor sub-
assembly 502 includes a first drainage body 522a that defines a first proximal opening
536a, a first distal opening 538a, and a drainage lumen 525 (FIGS. 5B-5C) extending
between and in fluid communication with the first proximal opening 536a and the first
distal opening 538a. The sampling port adaptor 574 includes a second drainage body
522b that defines a second proximal opening 536b and a second distal opening 538b. In
an embodiment, the sampling port adaptor 574 may be integrally formed with the vent
adaptor sub-assembly 502 such that the vent adaptor sub-assembly 502 includes a single
drainage body that includes the vent/flow regulator 510, 576 and the sampling port 520.
[0070] The respective portions of the first drainage body 522a including the first
proximal opening 536a and the first distal opening 538a are configured to be female
connectors. The respective portions of the first drainage body 522b including the second
proximal opening 536b and the second distal opening 538b are configured to be tapered
male connectors. For example, the portion of the drainage body 522a including the first
proximal opening 536a may be configured to receive and be coupled to the portion of the
second drainage body 522b including the second distal opening 538b. It is understood
that at least one of the first proximal opening 536a or the first distal opening 538a may be
configured as part of a female connector and/or at least one of the second proximal
opening 536b or the second distal opening 538b may be configured as part of a male
connector.

[0071] The flow regulator 576 may include any suitable valve that is configured to

regulate fluid flow through the drainage lumen 525. In an embodiment, the flow

- Page 18 - Docket No. 255650WO001_492605-50



13 Aug 2018

2016346906

10

15

20

25

30

regulator 576 may include a flow barrier 578 that is configured to be at least partially
disposed in the drainage lumen 525. The flow barrier 578 permits fluid to flow through
the drainage lumen 525 when the flow barrier 578 is in a first position (e.g., as shown in
FIG. 5B) and substantially prevents the fluid to flow through the drainage lumen 525
when the flow barrier 578 is in a second position (e.g., as shown in FIG. 5C). For
example, the flow barrier 578 may include a face 580 that exhibits a disc-like shape. The
face 580 may exhibit a size and peripheral shape that substantially corresponds to an inner
surface of the first drainage body 522a when the flow barrier 578 is in the second position
(e.g., a butterfly valve). Alternatively, the flow barrier 578 may include a generally
spherical geometry having a cutout formed therein (e.g., a ball valve) or any other
suitable flow barrier (e.g., a check valve, a diaphragm valve, a gate valve, etc.). The flow
barrier 578 may be movable between the first position and the second position.

[0072] The flow regulator 576 further includes an actuator 582 that is operably
coupled to the flow barrier 578. The actuator 582 may be configured to move the flow
barrier 578 between the first position and the second position and vice versa. For
example, in the illustrated embodiment, the actuator 582 is directly coupled to the flow
barrier 578. The actuator 582 may be coupled to the flow barrier 578 such that
manipulating the actuator 582 (e.g., rotating the actuator 582) causes the flow barrier 578
to move (e.g., rotate) within the first drainage body 522. The actuator 582 may include a
knob, a latch, a motor that operates in response to a signal, or any other suitable actuator.
When the vent adaptor sub-assembly 502 is fully assembled, the actuator 582 may be at
least partially positioned outside of the first drainage body 522a. The actuator 582 may
be formed from any of the materials disclosed herein for the drainage body 222.

[0073] The vent 510 includes a filter 532 that is substantially similar to any of the
filters disclosed herein, such as the filter 232. The filter 532 is coupled to the flow
regulator 576 to form the vent/flow regulator 510, 576. For example, the actuator 582
may partially define a recess 584 that is configured to at least partially receive the filter
532 therein and the filter 532 may be attached to the actuator 582. For example, the filter
532 may be formed from a sintered porous PTFE film that is ultrasonically welded to a
polycarbonate actuator 582. In another embodiment, the recess 584 may be omitted and
the filter 532 may be coupled to a surface of the actuator 582. In another embodiment,
the vent/flow regulator 510, 576 may further include a retention member (see FIG. 2) that

is secured to the actuator 582. In such an embodiment, the filter 532 may be positioned
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between the actuator 582 and the retention member and the filter 532 may be attached to
at least one of the actuator 582 or the retention member.

[0074] The vent 510 may further include a flow channel 586 that extends from the
recess 584 through one or more components of the vent/flow regulator 510, 576 (e.g., the
actuator 582) to be in fluid communication with the drainage lumen 525 when the
vent/flow regulator 510, 576 is fully assembled. For example, the one or more
components of the vent/flow regulator 510, 576 may partially define the flow channel
586. As such, the flow channel 586 may fluidly couple the filter 532 to the drainage
lumen 525 when the filter 532 is attached to the actuator 582. In the illustrated
embodiment, the flow channel 586 extends completely through the actuator 582 (FIGS.
5B and 5C). In an embodiment, the flow channel 586 may be offset from a center of the
actuator 582 such that, when the flow barrier 578 is in the second position for
obstructing/blocking the drainage lumen 525 (FIG. 5C), the flow channel 586 is only
fluidly coupled to a portion of the drainage bag system 500 that is either upstream or
downstream from the flow barrier 578. In another embodiment, the flow channel 586
may also extend partially through the flow barrier 578. In an embodiment, the flow
channel 586 may extend from the recess 584 to the drainage lumen 525 such that the flow
channel 586 is fluidly coupled to a portion of the drainage lumen 525 that is isolated from
the sampling port adaptor 574 from the flow barrier 578 when the flow barrier 578 is in
the second position for obstructing/blocking the drainage lumen 525 (FIG. 5C).

[0075] The vent adaptor sub-assembly 502 may include a vent opening 528. For
example, the first drainage body 522a may partially define the vent opening 528. In an
embodiment, the vent opening 528 may further be defined by a vent wall 542, or the vent
wall 542 may be omitted. The vent opening 528 may be configured to have at least a
portion of the vent/flow regulator 510, 576 positioned therein. In one embodiment, the
vent/flow regulator 510, 576 may include the actuator 582 directly coupled to the flow
barrier 578. As such, the vent opening 528 may exhibit a size and shape that allows to the
actuator 582 to be directly coupled the flow barrier 578 when the vent adaptor sub-
assembly 502 is fully assembled (FIGS. 5B and 5C). For example, the vent wall 543
may not significantly extend outwardly from the rest of the first drainage body 522a
thereby allowing the actuator 582 to be directly coupled to the flow barrier 578 when the
vent adaptor sub-assembly 502 is fully assembled. In another embodiment, the vent/flow
regulator 510, 576 may include the actuator 582 indirectly coupled to the flow barrier 578
(FIG. 6).

- Page 20 - Docket No. 255650WO001_492605-50



13 Aug 2018

2016346906

10

15

20

25

30

[0076] The vent opening 528 may also be configured to facilitate operation of the
vent/flow regulator 510, 576. In an embodiment, the vent opening 528 may be
sufficiently large to permit the flow channel 586 to be in fluid communication with the
drainage lumen 525 through the vent opening 528 (e.g., not through the flow barrier 578
or another component of the vent adaptor sub-assembly 502). In another embodiment,
the vent opening 528 may be configured to form an at least substantially liquid tight seal
when the vent/flow regulator 510, 576 is positioned therein. For example, the vent
opening 528 and the vent/flow regulator 510, 576 may be configured to permit the
actuator 582 to rotate relative to the vent opening 528, while maintaining an at least
substantially fluid tight seal between the vent wall 543 and the actuator 582.

[0077] FIGS. 5B and 5C are isometric cutaway views of the assembled vent adaptor
assembly 500 shown in FIG. 5A illustrating the flow barrier 578 in the first and second
positions, according to an embodiment. Referring to FIG. 5B, the vent/flow regulator
510, 576 may be positioned such that the flow barrier 578 is in the first position. In the
first position, the flow barrier 578 permits fluid to flow around the flow barrier 578 and
through the drainage lumen 525 to the first distal opening 538a. For example, the flow
barrier 578 may exhibit a generally disc-like geometry having generally circular face 580.
In such an embodiment, in the first position, the face 580 of the flow barrier 578 is
substantially parallel to the flow of the fluid 594 or the face 580 may form an oblique
angle relative to the flow of the fluid 594. When the flow barrier 578 is in the first
position, the filter 532 may be in fluid communication with portions of the drainage
lumen 525 upstream and downstream from the flow barrier 578. The portions of the
drainage lumen 525 that are in fluid communication with the filter 532 may exhibit about
atmospheric pressure.

[0078] Referring to FIG. 5C, a user of the vent adaptor sub-assembly 502 may
manipulate (e.g., rotate) the actuator 582 such that the flow barrier 578 is moved to the
second position for obstructing/blocking the drainage lumen 525. In the second position,
the flow barrier 578 substantially prevents the fluid to flow through the drainage lumen
525 to the first distal opening 538a. For example, when the flow barrier 578 exhibits a
generally disc-like geometry, in the second position, the face 580 of the flow barrier 578
is substantially orthogonal to the flow of the fluid 594 and/or substantially corresponds to
an interior geometry of the drainage lumen 525 to obstruct and substantially prevent fluid
in the drainage lumen 525 from flowing downstream past the flow barrier 578 to the

distal opening 538a. Additionally, when the flow barrier 578 is in the second position,
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the filter 532 may not be in fluid communication with portions of the drainage lumen 525
that are upstream or downstream from the flow barrier 578 depending on which side of
the flow barrier 578 the flow channel 586 is located.

[0079] In an embodiment, the vent/flow regulator 510, 576 may be used to facilitate
an intra-abdominal pressure measurement. For example, a user may manipulate the
actuator 582 to move the flow barrier 578 to the second position. When the flow barrier
578 is in the second position, the flow barrier 578 may at least substantially prevent fluid
present in the drainage lumen 525 from flowing through the drainage lumen 525 to the
first distal opening 538a. The flow barrier 578 may also at least substantially prevent gas
from flowing through the filter 532 to a portion of the drainage bag system 500 that is
upstream from the flow barrier 578. The user may then insert fluid (e.g., a saline
solution) into the portion of the drainage bag system 500 that is upstream from the flow
barrier 578 using, for example, the sampling port 520 or another device attached to the
drainage bag system 500 (e.g., another sampling port). A transducer (not shown) may
also be coupled to the portion of the drainage bag system 500 that is upstream from the
flow barrier 578 such that the transducer may measure the pressure within the portion of
the drainage bag system 500 that is upstream from the flow barrier 578. For example, the
transducer may be coupled to the portion of the drainage bag system 500 that is upstream
from the flow barrier 578 using the sampling port 520 or another device coupled to the
drainage bag system 500 (e.g., another sampling port). The flow barrier 578 enables the
transducer to accurately measure a pressure in the portion of the drainage bag system 500
that is upstream from the flow barrier 578 by at least substantially preventing the fluid
from flowing downstream from the flow barrier 578 and preventing gas from flowing
through the filter 532 and upstream from the flow barrier 578.

[0080] FIG. 6 is an isometric cutaway view of a vent adaptor assembly 602 that
includes a vent 610 and a flow regulator 676, according to an embodiment. Features
illustrated in and described in relation to FIG. 6 may be used in any of the embodiments
disclosed herein. The vent adaptor assembly 602 is structurally similar to the vent
adaptor assemblies 202, 402, and/or 502 shown in FIGS. 2A-2B, 4A-4B, and 5A-5C.
Therefore, in the interest of brevity, an explanation of the vent adaptor assemblies 202,
402, 502, and 602 that are identical or similar to each other will not be repeated unless the
components function differently.

[0081] The vent adaptor assembly 602 includes a vent 610 that is not integrally
formed with the flow regulator 676. For example, the vent 610 may be configured the
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same or similar to the vent 210 shown in FIGS. 2A-2B. The vent 610 is spaced from the
flow regulator 676. For example, in the illustrated embodiment, the vent 610 is
positioned downstream from the flow regulator 676. The vent 610 may be positioned
downstream from the flow regulator 676 when it is desirable to selectively isolate the vent
610 from a portion of the drainage assembly that is upstream from the flow regulator 676
(e.g., for intra-abdominal pressure measurements). In other embodiments, the vent 610
may be positioned upstream from the flow regulator 676 if it is desirable to selectively
isolate the vent 610 from a portion of drainage bag system that is downstream from the
flow regulator 676 (e.g., when replacing a drainage bag).

[0082] The flow regulator 676 may include an actuator 682 indirectly coupled to a
flow barrier 678. For example, the vent adaptor assembly 602 may include a drainage
body 622 that defines a drainage lumen 625 and has a flow regulator wall 698 extending
therefrom. In an embodiment, the flow regulator wall 698 may extend from the drainage
body 622 and space the actuator 682 from the flow barrier 678. As such, the flow
regulator 676 may include an elongated member 696 that extends between and is coupled
to the actuator 682 and the flow barrier 678. The elongated member 696 may be
configured to move the flow barrier 678 from a first position that allows fluid flow
through the drainage lumen 625 to a second position that obstructs/blocks the drainage
lumen 625, or vice versa, when the actuator 682 is manipulated. For example, the flow
barrier 678 may be structured and function similar to or the same as the flow barrier 578
shown in FIGS. 5A-5C. In an embodiment, the drainage body 622, the flow regulator
wall 698, and the actuator 682 may form an at least substantially fluid tight seal
therebetween.

[0083] FIG. 7 is an isometric view of a vent adaptor assembly 702 that includes a
vent 710, a flow regulator 776, and a sampling port 720, according to an embodiment.
Features illustrated in and described in relation to FIG. 7 may be used in any of the
embodiments disclosed herein. The vent adaptor assembly 702 is structurally similar to
the vent adaptors assemblies 202, 402, 502 and/or 602 shown in FIGS. 2A-2B, 4A-4B,
5A-5C, and 6. Therefore, in the interest of brevity, an explanation of the vent adaptor
assemblies 202, 402, 502, 602, and 702 that are identical or similar to each other will not
be repeated unless the components function differently. For example, the vent 710 may
be configured the same or similar to the vent 610 shown in FIG. 6, the flow regulator 776

may be configured the same or similar to the flow regulator 676 shown in FIG. 6, and the
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sample port 720 may be configured the same or similar to the sample port 420 shown in
FIGS. 4A-4B.

[0084] The flow regulator 776 may be positioned between the vent 710 and the
sampling port 720. As such, the flow regulator 776 may isolate the vent 710 from the
sampling port 720. The vent 710 may be positioned downstream from the flow regulator
776 when it is desired to isolate the vent 710 from a portion of the drainage bag system
that is upstream from the flow regulator 776 (e.g., during an intra-abdominal pressure
measurement). However, the vent 710 and the sampling port 720 may have any position
relative to the flow regulator 776. For example, the vent 710 and the sampling port 720
may be positioned upstream from the flow regulator 776 to prevent patient discomfort
from back pressure caused by moving the flow barrier (not shown) into the second
position while simultaneously allowing a user to take a sample of a fluid present within
the vent adaptor assembly 702.

[0085] While various aspects and embodiments have been disclosed herein, other
aspects and embodiments are contemplated. The various aspects and embodiment
disclosed herein are for purposes of illustration and are not intended to be limiting.

[0086] The term ‘comprise’ and variants of the term such as ‘comprises’ or
‘comprising’ are used herein to denote the inclusion of a stated integer or stated integers
but not to exclude any other integer or any other integers, unless in the context or usage
an exclusive interpretation of the term is required.

[0087] Any reference to publications cited in this specification is not an admission

that the disclosures constitute common general knowledge in Australia.
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CLAIMS
What is claimed is:

1. A vent adaptor assembly, comprising:

a drainage body defining a vent opening, a proximal opening, a distal opening
spaced from the proximal opening, and a drainage lumen extending between the proximal
and distal openings, the drainage lumen being in fluid communication with the vent
opening; and

a sintered porous polytetrafluoroethylene filter disposed in fluid communication
with the vent opening of the drainage body, the sintered porous polytetrafluoroethylene
filter defining a plurality of pores therein, the sintered porous polytetrafluoroethylene
filter being directly welded to a component of the vent adaptor assembly, the component
formed at least partially from polycarbonate;

wherein at least some of the plurality of pores of the sintered porous
polytetrafluoroethylene filter are occupied by the polycarbonate of the component of the

vent adaptor.

2. The vent adaptor assembly of claim 1 wherein the component of the vent

adaptor assembly includes the drainage body.

3. The vent adaptor assembly of claim 1 wherein the component of the vent
adaptor assembly includes a retention member that defines one or more apertures therein,
the one or more apertures are fluidly coupled to the sintered porous

polytetrafluoroethylene filter.

4. The vent adaptor assembly of claim 1 wherein the drainage body includes

a sampling port in fluid communication with the drainage lumen.

5. The vent adaptor assembly of claim 1, wherein some of the plurality of
pores of the sintered porous polytetrafluoroethylene filter are at least partially occupied

with polycarbonate.

6. The vent adaptor assembly of claim 1, further comprising a flow regulator
disposed at least partially in the drainage lumen of the drainage body, the flow regulator

configured to regulate fluid flow through the drainage lumen to the distal opening.
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7. The vent adaptor assembly of claim 6 wherein the flow regulator includes:

a flow barrier positioned at least partially within the drainage lumen; and

an actuator operably coupled to the flow barrier, the actuator configured to move
the flow barrier between a first position and a second position;

wherein the flow barrier permits fluid to flow through the drainage lumen to the
distal opening when the flow barrier is in the first position and substantially prevents the
fluid to flow through the drainage lumen to the distal opening when the flow barrier is in

the second position.

8. The vent adaptor assembly of claim 7, wherein the sintered porous
polytetrafluoroethylene filter is attached to the actuator, the actuator defines at least one

flow channel therein that is coupled to the sintered porous polytetrafluoroethylene filter.

9. The vent adaptor assembly of claim 1, further comprising a cap configured
to be removably attached to the drainage body and exhibiting a size and shape configured

to cover at least a portion of the vent opening.

10. The vent adaptor assembly of claim 1 wherein the sintered porous

polytetrafluoroethylene filter includes a sintered porous polytetrafluoroethylene film.

11. A method of |ultrasonically welding a sintered porous
polytetrafluoroethylene filter to a component of a vent adaptor assembly, the method
comprising:

positioning the sintered porous polytetrafluoroethylene filter adjacent to the
component of the vent adaptor assembly, the sintered porous polytetrafluoroethylene
filter defining a plurality of pores therein and the component of the vent adaptor assembly
at least partially formed of polycarbonate; and
ultrasonically welding the sintered porous polytetrafluoroethylene filter to the component
of the vent adaptor assembly such that at least some of the polycarbonate of the
component of the vent adaptor assembly softens and flows into and at least partially
occupies some of the plurality of pores of the sintered porous polytetrafluoroethylene

filter.
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CLAIMS
What is claimed is:

1. A vent adaptor assembly, comprising:

a drainage body defining a vent opening, a proximal opening, a distal opening
spaced from the proximal opening, and a drainage lumen extending between the proximal
and distal openings, the drainage lumen being in fluid communication with the vent
opening; and

a sintered porous polytetrafluoroethylene filter disposed in fluid communication
with the vent opening of the drainage body, the sintered porous polytetrafluoroethylene
filter defining a plurality of pores therein, the sintered porous polytetrafluoroethylene
filter being directly welded to a component of the vent adaptor assembly, the component
formed at least partially from polycarbonate;

wherein at least some of the plurality of pores of the sintered porous
polytetrafluoroethylene filter are occupied by the polycarbonate of the component of the

vent adaptor.

2. The vent adaptor assembly of claim 1 wherein the component of the vent

adaptor assembly includes the drainage body.

3. The vent adaptor assembly of claim 1 wherein the component of the vent
adaptor assembly includes a retention member that defines one or more apertures therein,
the one or more apertures are fluidly coupled to the sintered porous

polytetrafluoroethylene filter.

4. The vent adaptor assembly of claim 1 wherein the drainage body includes

a sampling port in fluid communication with the drainage lumen.

5. The vent adaptor assembly of claim 1, wherein some of the plurality of
pores of the sintered porous polytetrafluoroethylene filter are at least partially occupied

with polycarbonate.

6. The vent adaptor assembly of claim 1, further comprising a flow regulator
disposed at least partially in the drainage lumen of the drainage body, the flow regulator

configured to regulate fluid flow through the drainage lumen to the distal opening.
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7. The vent adaptor assembly of claim 6 wherein the flow regulator includes:

a flow barrier positioned at least partially within the drainage lumen; and

an actuator operably coupled to the flow barrier, the actuator configured to move
the flow barrier between a first position and a second position;

wherein the flow barrier permits fluid to flow through the drainage lumen to the
distal opening when the flow barrier is in the first position and substantially prevents the
fluid to flow through the drainage lumen to the distal opening when the flow barrier is in

the second position.

8. The vent adaptor assembly of claim 7, wherein the sintered porous
polytetrafluoroethylene filter is attached to the actuator, the actuator defines at least one

flow channel therein that is coupled to the sintered porous polytetrafluoroethylene filter.

9. The vent adaptor assembly of claim 1, further comprising a cap configured
to be removably attached to the drainage body and exhibiting a size and shape configured

to cover at least a portion of the vent opening.

10. The vent adaptor assembly of claim 1 wherein the sintered porous

polytetrafluoroethylene filter includes a sintered porous polytetrafluoroethylene film.

11. A method of |ultrasonically welding a sintered porous
polytetrafluoroethylene filter to a component of a vent adaptor assembly, the method
comprising:

positioning the sintered porous polytetrafluoroethylene filter adjacent to the
component of the vent adaptor assembly, the sintered porous polytetrafluoroethylene
filter defining a plurality of pores therein and the component of the vent adaptor assembly
at least partially formed of polycarbonate; and
ultrasonically welding the sintered porous polytetrafluoroethylene filter to the component
of the vent adaptor assembly such that at least some of the polycarbonate of the
component of the vent adaptor assembly softens and flows into and at least partially
occupies some of the plurality of pores of the sintered porous polytetrafluoroethylene

filter.
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