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port and a fluid outlet port, and a second coupling element, with a housing having a fluid inlet end and a fluid outlet end. The fluid
inlet end is configured to displace the self-closing seal when inserted into the fluid outlet port of the first coupling element. A bag
connector system optionally includes a locking mechanism to maintain the first coupling element and second coupling element in a
coupled state. Uncoupling of the first and second coupling elements results in minimal fluid contamination on the outer surfaces of
the coupling elements. The bag connector systems provided herein are included in medical appliances for waste management.



SELF-CLOSING BAG CONNECTOR

BACKGROUND OF THE INVENTION
[0002] Bag connector systems are used in a wide range of medical appliances to connect
medical grade tubing to an external fluid collection bag. Such fluid is liquid or semi-liquid in
nature, for example, containing particulates or other solid material. Collected fluid includes
waste fluid, including liquid or semi-liquid feces, urine or other bodily fluid. It is desirable to
design a bag connector system that is easy to use, manipulatable, and hygienic.

SUMMARY OF THE INVENTION

[0003] In one aspect, disclosed herein are bag connector systems comprising a first coupling
element comprising a housing having a fluid inlet port and a fluid outlet port, the first coupling
element further comprising a self-closing seal to prevent fluid flow from exiting the fluid outlet
port; and a second coupling element comprising a housing having a fluid inlet end and a fluid
outlet end, the fluid inlet end configured to displace the self-closing seal when inserted into the
fluid outlet port of the first coupling element; wherein uncoupling of the first coupling element
and the second coupling element results in minimal fluid contamination on the outer surfaces of
the coupling elements. In some embodiments, each of the first coupling element and the second
coupling element further comprises a means to maintain the first coupling clement and the
second coupling element in a coupled state. In some embodiments, the self-closing seal is
positioned within the housing of the first coupling element. In other embodiments, the self-
closing secal is positioned outside of the housing of the first coupling clement.
[0004] In some embodiments, the self-closing seal comprises a flapper connected to a leaf
spring. In further embodiments, the housing of the first coupling element further comprises a
washer. In some embodiments, each of the first coupling element and the second coupling
element further comprises a means to maintain the first coupling element and the second
coupling element in a coupled state. In further embodiments, the means to maintain the first
coupling element and the second coupling clement in a coupled state comprises a twist lock-in
mechanism.
[0005] In some embodiments, the self-closing seal comprises a sliding cover connected to a
spring element. In further embodiments, the housing of the first coupling element further
comprises a washer. In some embodiments, the first coupling element further comprises at least

on¢ O-ring. In some embodiments, each of the first coupling element and the second coupling
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element further comprises a means to maintain the first coupling element and the second
coupling element in a coupled state. In further embodiments, the means to maintain the first
coupling clement and the sccond coupling clement in a coupled state compriscs a cantilever
snap-fit mechanism, including a single cantilever snap-fit mechanism. In other embodiments, the
means to maintain the first coupling element and the second coupling element in a coupled state
comprises a twist lock-in mechanism. In some embodiments, the second coupling element
further comprises an O-ring positioned on the outer surface of the housing. In some
embodiments, the second coupling element further comprises a check valve. In further
embodiments, the check valve is a duckbill valve.

[0006] In some embodiments, the self-closing seal comprises a spring-loaded valve. In further
embodiments, the spring-loaded valve comprises a spring seat, a spring element, and a flat
cover. In still further embodiments, the spring-loaded valve is a poppet valve. In some
embodiments, each of the first coupling element and the second coupling element further
comprises a means to maintain the first coupling element and the second coupling element in a
coupled state. In some embodiments, the second coupling element further comprises a sliding
cover positioned over the fluid inlet port. In some embodiments, the second coupling element
further comprises at least one O-ring. In some embodiments, cach of the first coupling clement
and the second coupling clement further comprises a means to maintain the first coupling
element and the second coupling element in a coupled state. In further embodiments, the means
to maintain the first coupling element and the second coupling element in a coupled state
comprises a at least one cantilever snap, preferably a plurality of cantilever snaps, at the fluid
outlet port of the first coupling element which forms a snap-fit with the sliding cover on the
second coupling element.

[0007] In some embodiments, the self-closing seal between a first coupling element and second
coupling element comprises a spring-loaded connector. In further embodiments, the first
coupling element comprises a tube-connector base, a spring element, a sliding cover, at least one
O-ring and a cap. In some embodiments, the tube-connector base comprises a fluid inlet port and
a fluid outlet port. In other embodiments, the second coupling element comprises a bag
connector base, a duckbill valve and a valve holder. In yet other embodiments, the bag-
connector base comprises a fluid inlet port and a fluid outlet port. In some embodiments, when
disconnected both connectors are in closed status, closing the drainage path within the first
coupling element. In some embodiments, when connected the end of the valve holder within the
sccond coupling clement may push against the first flange of the sliding cover in the first
coupling element until the side opening on the connector base of the first coupling element is

exposed. In other embodiments, upon opening of the sliding cover in the first coupling element,

.
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the valve (optionally a duckbill valve) may be pushed open by the cap and base body of the

second coupling element. Upon opening by the cap and base body of the second coupling
clement, the drainage path on both sides becomes open for drainage. In yct other cmbodiments,
upon disconnection of the first coupling element and the second coupling element, the spring
element may push the sliding cover of the first coupling element into position to close off the
drainage path. Upon disconnection and closing of the drainage path, the duckbill valve may also
remain closed.
[0008] In another aspect, disclosed herein are medical appliances comprising a fluid storage
container and a bag connector system, the bag connector system comprising a first coupling
element comprising a housing having a fluid inlet port and a fluid outlet port, the first coupling
element further comprising a self-closing seal to prevent fluid flow from exiting the fluid outlet
port; and a second coupling element comprising a housing having a fluid inlet end and a fluid
outlet end, the fluid inlet end configured to displace the self-closing seal when inserted into the
fluid outlet port of the first coupling element; and wherein the fluid outlet end of the second
coupling element is connected to the fluid storage container and uncoupling of the first coupling
element and the second coupling element results in minimal fluid contamination on the outer
surfaces of the coupling clements. In some embodiments, the sclf-closing scal is a flapper
connected to a leaf spring, a sliding cover connected to a spring element, or a spring-loaded
valve. In some embodiments, the second coupling element further comprises a check valve. In
further embodiments, the check valve is a duckbill valve. In some embodiments, each of the first
coupling element and the second coupling element further comprises a means to maintain the
first coupling element and the second coupling element in a coupled state. In further
embodiments, the means to maintain the first coupling element and the second coupling element
in a coupled state is selected from a twist lock-in mechanism; a single cantilever snap-fit
mechanism; and a cantilever snap-fit mechanism comprising a plurality of cantilever snaps at the
fluid outlet port of the first coupling element which forms a snap-fit with the sliding cover on the
second coupling element.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009] Figure 1 illustrates a schematic cross-sectional view of a first embodiment of a bag
connector system; in this particular figure, the coupling elements are aligned for coupling and
the bag connector system is in the uncoupled state.
[0010] Figure 2a illustratcs a schematic cross-sectional view of the first coupling clement of the
bag connector systcm of Figure 1.
[0011] Figure 2b illustrates an exploded view of the first coupling element of the bag connector

system of Figure 1.
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[0012] Figure 2c¢ illustrates a perspective view of the second coupling element of the bag
connector system of Figure 1.

[0013] Figure 3a illustratcs a schematic cross-sectional view of the bag connector system of
Figure 1; in this particular figure, the coupling elements are coupled, the washer is a flat ring,
and the bag connector system is in the coupled state.

[0014] Figure 3b illustrates a schematic cross-sectional view of an alternative embodiment of
the bag connector system of Figure 3a; in this particular figure, the washer is a tapered ring,
[0015] Figure 4 illustrates a perspective view of a second embodiment of a bag connector
system; in this particular figure, the coupling elements are aligned for coupling and the bag
connector system is in the in the uncoupled state

[0016] Figure 5a illustrates a schematic cross-sectional view of the first coupling element of the
bag connector system of Figure 4.

[0017] Figure 5b illustrates an exploded view of the first coupling element of the bag connector
system of Figure 4.

[0018] Figure Sc illustrates a perspective view of the second coupling element of the bag
connector system of Figure 4

[0019] Figure 6 illustrates a perspective view of the bag connector system of Figure 4; in this
particular figure, the coupling clements are coupled and the bag connector system is in the
coupled state.

[0020] Figure 7 illustrates a schematic cross-sectional view of the bag connector system of
Figure 4; in this particular figure, the coupling elements are coupled and the bag connector
system is in the coupled state.

[0021] Figure 8 illustrates a perspective view of a third embodiment of a bag connector system;
in this particular figure, the coupling elements are aligned for coupling and the bag connector
system is in the uncoupled state.

[0022] Figure 9a illustrates a schematic cross-sectional view of the first coupling element the
bag connector system of Figure 8.

[0023] Figure 9b illustrates a schematic cross-sectional view of the second coupling element of
the bag connector system of Figure 8.

[0024] Figure 10 illustrates a schematic cross-sectional view of the bag connector system of
Figure 8; in this particular figure, the coupling elements are aligned for coupling and the bag
connector system is in the uncoupled state.

[0025] Figure 11 illustrates a schematic cross-sectional view of the bag connector system of
Figure 8; in this particular figure, the coupling elements are coupled and the bag connector

system is in the coupled state.
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[0026] Figure 12 illustrates a schematic cross-sectional view of a fourth embodiment of a bag
connector system; in this particular figure, the coupling elements are aligned for coupling and
the bag connector system is in the uncoupled state.

[0027] Figure 13 illustrates a perspective view of the bag connector system of Figure 12; in this
particular figure, the coupling elements are aligned for coupling and the bag connector system is
in the uncoupled state.
[0028] Figure 14 illustrates an exploded view of the bag connector system of Figure 12.
[0029] Figure 15 illustrates a schematic cross-sectional view of the bag connector system of
Figure 12; in this particular figure, the coupling elements are coupled and the bag connector
system is in the coupled state.

DETAILED DESCRIPTION OF THE INVENTION
[0030] Provided herein are bag connector systems to be used in a medical appliance. These bag
connector systems provide a simple method to connect tubing that directs the flow of waste to an
external waste collection bag while minimizing the exposure of the waste inside the tubing to the
outside environment. When the two coupling elements of the bag connector system are coupled
together, the drainage path between the tubing and the waste collection bag is activated to open.
When the two coupling clements of the bag connector system are uncoupled or disconnected, the
coupling clement attached to the tubing will automatically close to contain the waste in the
tubing and in the coupling element attached to the tubing. As such, the outer surfaces of the
coupling element attached to the tubing will have minimum exposure of the contamination of
the waste.
Medical appliance with bag connector system
[0031] Disclosed herein, in certain embodiments, are medical appliances for the management of
fecal or urinary waste. In some embodiments, the medical appliances comprise a catheter, an
external waste storage container, and a bag connector system that connects the catheter to the
external waste storage container. In further embodiments, the connection to the bag connector
system is through the use of medical grade tubing. In other embodiments, the bag connector
system is directly connected to the external waste storage container and/or to the catheter. In
some embodiments, the medical grade tubing is draining tubing from the catheter. In some
embodiments, the catheter is a rectal catheter. In other embodiments, the catheter is a urinary
catheter.
[0032] In some embodiments, the medical appliances comprise a catheter, an external waste
collection container, an external waste storage container, and a bag connector system that
connects the waste collection container to the waste storage container. In further embodiments,

the connection to the bag connector system is through the use of medical grade tubing. In other

-5



CA 02918607 2016-01-18

WO 2015/017646 PCT/US2014/049115

embodiments, the bag connector system is directly connected to the external waste collection
container and/or external waste storage container. In some embodiments, the catheter is a rectal
catheter. In other embodiments, the catheter is a urinary catheter.

[0033] In some embodiments, the bag connector system comprises a first coupling element
comprising a housing having a fluid inlet port and a fluid outlet port, the first coupling element
further comprising a self-closing seal to prevent fluid flow from exiting the fluid outlet port; and
a second coupling element comprising a housing having a fluid inlet end and a fluid outlet end,
the fluid inlet end configured to displace the self-closing seal when inserted into the fluid outlet
port of the first coupling element. In some embodiments, the self-closing seal is positioned
within the housing of the first coupling element. In other embodiments, the self-closing seal is
positioned outside of the housing of the first coupling element.

[0034] Disclosed herein, in certain embodiments, are medical appliances comprising a fluid
storage container and a bag connector system, the bag connector system comprising a first
coupling element comprising a housing having a fluid inlet port and a fluid outlet port, the first
coupling element further comprising a self-closing seal to prevent fluid flow from exiting the
fluid outlet port; and a second coupling element comprising a housing having a fluid inlet end
and a fluid outlet end, the fluid inlet end configured to displace the self-closing scal when
inserted into the fluid outlet port of the first coupling clement; and wherein the fluid outlet end
of the second coupling element is connected to the fluid storage container and uncoupling of the
first coupling element and the second coupling element results in minimal fluid contamination
on the outer surfaces of the coupling elements. In some embodiments, the self-closing seal is
positioned within the housing of the first coupling element. In other embodiments, the self-
closing seal is positioned outside of the housing of the first coupling element.

[0035] In some embodiments, the self-closing seal is a duckbill valve, a flapper connected to a
leaf spring, a sliding cover connected to a spring element, or a spring-loaded valve.

[0036] In some embodiments, each of the first coupling element and the second coupling
element further comprises a means to maintain the first coupling element and the second
coupling element in a coupled state. In further embodiments, the means to maintain the first
coupling element and the second coupling element in a coupled state is selected from an
interference fit mechanism, a twist lock-in (bayonet latch) mechanism, an annular snap-fit
mechanism, a single cantilever snap-fit mechanism, and a multiple cantilever snap-fit
mechanism comprising a plurality of cantilever snaps at the fluid outlet port of the first coupling
clement which forms a snap-fit with the sliding cover on the second coupling element. In still
further embodiments, the means to maintain the first coupling element and the second coupling

element in a coupled state is selected from a twist lock-in mechanism, a single cantilever snap-
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fit mechanism, and a multiple cantilever snap-fit mechanism comprising a plurality of cantilever
snaps at the fluid outlet port of the first coupling element which forms a snap-fit with the sliding
cover on the sccond coupling clement,
[0037} In some embodiments, the medical grade tubing is made of silicone, PVC, rubber,
polyurethane, or other suitable material. In various embodiments, the medical grade tubing can
have an inner diameter of 0.30, 0.40, 0.50, 0.60, 0.70, 0.80, 0.90, 1,2, 3,4,5,6,7,8,9, 10, 11,
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25 millimeters, or more, including increments
therein.
Bag connector system
[0038] Disclosed herein, in certain embodiments, are medical devices for the management of
fecal or urinary waste. In some embodiments, a medical device disclosed herein comprises a
bag connector system. In further embodiments, a bag connector system comprises a first
coupling element comprising a housing having a fluid inlet port and a fluid outlet port, the first
coupling element further comprising a self-closing seal to prevent fluid flow from exiting the
fluid outlet port; and a second coupling element comprising a housing having a fluid inlet end
and a fluid outlet end, the fluid inlet end configured to displace the self-closing seal when
inserted into the fluid outlet port of the first coupling clement. In still further embodiments, the
self-closing scal allows the uncoupling of the first coupling element and the second coupling
element to result in minimal fluid contamination on the outer surfaces of the coupling elements.
In some embodiments, the self-closing seal is positioned within the housing of the first coupling
element. In other embodiments, the self-closing seal is positioned outside of the housing of the
first coupling element.
[0039] In some embodiments, minimal fluid contamination on the outer surfaces of the coupling
elements upon uncoupling of the first coupling element and second coupling element is little to
no detectable fluid contamination on the outer surfaces of the coupling elements. In some
embodiments, minimal fluid contamination on the outer surfaces of the coupling elements upon
uncoupling of the first coupling element and second coupling element is negligible or limited
fluid contamination on the outer surfaces of the coupling elements. In some embodiments,
minimal fluid contamination on the outer surfaces of the coupling elements upon uncoupling of
the first coupling element and second coupling element is little to no detectable fluid
contamination to negligible or limited fluid contamination on the outer surfaces of the coupling
clements.
[0040] In some embodiments, the housing of the coupling clement is made of plastic or any
other suitable material for containing and directing fluid, or a combination of such suitable

materials.
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[0041] In some embodiments, the self-closing seal is a check valve or a sliding cover connected
to a spring element. In some embodiments, the self-closing seal is a duckbill valve, a flapper
connected to a leaf-spring; a sliding cover connected to a spring clement, or a spring-loaded
valve. In some embodiments, the sliding cover and spring element are joined to form a unitary
object. In other embodiments, the sliding cover and spring element are separate objects in direct
contact with one another.

[0042] In some embodiments, the self-closing seal is a check valve. In some embodiments, the
check valve is a ball check valve, a diaphragm check valve, a swing check valve, a stop-check
valve, a lift-check valve, an in-line check valve or a duckbill valve. In some embodiments, the
check valve is a ball check valve. In some embodiments, the check valve is a diaphragm check
valve. In some embodiments, the check valve is a swing check valve. In some embodiments,
the check valve is a stop-check valve. In some embodiments, the check valve is a lift-check
valve. In some embodiments, the check valve is an in-line check valve. In some embodiments,
the check valve is a leaf valve. In some embodiments, the check valve is a duckbill valve.
[0043] In some embodiments, the self-closing seal is a flapper connected to a leaf-spring; a
sliding cover connected to a spring element, or a spring-loaded valve.

[0044] In some embodiments, the self-closing scal is a flapper connected to a leaf-spring. In
some¢ cmbodiments, the flapper is made of rubber or other clastomer. In some embodiments, the
leaf-spring is made of metal, plastic, rubber, or other elastomer. In some embodiments, the
flapper and the leaf-spring are an integrated piece or may comprise separately manufactured
picces joined together.

[0045] In some embodiments, the self-closing seal is a sliding cover connected to a spring
element. In some embodiments, the sliding cover is made of plastic or other suitable material.
In some embodiments, the spring element is made of metal, plastic, or rubber.

[0046] In some embodiments, the self-closing seal is a spring-loaded valve. In further
embodiments, the spring-loaded valve comprises a spring seat, a spring element, and a flat
cover. In still further embodiments, the spring-loaded valve is a poppet valve. In some
embodiments the spring-loaded valve is an integrated piece or may comprise separately
manufactured pieces joined together. In some embodiments, the spring seat is made of plastic or
metal. In some embodiments, the spring element is made of plastic or metal. In some
embodiments, the flat cover is made of silicone, rubber, or other elastomer.

[0047] In some embodiments, cach of the first coupling element and the second coupling
clement further comprises a means to maintain the first coupling element and the second
coupling element in a coupled state. In some embodiments, the means to maintain the first

coupling element and the second coupling element in a coupled state is a locking mechanism. In

-8-



CA 02918607 2016-01-18

WO 2015/017646 PCT/US2014/049115

some embodiments, the locking mechanism is selected from a twist lock-in (bayonet latch)
mechanism, a single cantilever snap-fit mechanism, a multiple cantilever snap-fit mechanism, an
annular snap-fit mechanism, or an interference fit mechanism. In some embodiments, the
locking mechanism is a twist lock-in mechanism. In some embodiments, the locking mechanism
is a single cantilever snap-fit mechanism. In some embodiments, the locking mechanism
comprises a plurality of cantilever snaps at the fluid outlet port of the first coupling element
which forms a snap-fit with the sliding cover on the second coupling element. In some
embodiments, the first coupling element and the second coupling element further comprises
complementary components of a locking mechanism. In further embodiments, components of a
locking mechanism are part of the fluid outlet port of the first coupling element and part of the
fluid inlet end of the second coupling element.In some embodiments, the first coupling element
further comprises a washer. In some embodiments, the washer is made of silicone, fiber, rubber,
or other elastomer. In some embodiments, the washer is a flat ring with a polyhedral or circular
shape and a circular central opening. In some embodiments, the washer is a tapered ring.

[0048] In some embodiments the second coupling element further comprises at least one O-ring.
In some embodiments, the second coupling element further comprises an O-ring positioned on
the outer surface of the housing. In some embodiments, the O-ring is made of silicone, rubber,
or other clastomer.

[0049] In some embodiments, the second coupling element further comprises a sliding cover
positioned over the fluid inlet port. In some embodiments, the sliding cover is made of plastic or
other suitable material, or combination of such materials. In some embodiments, the sliding
cover is self-closing and is connected to a spring clement.

[0050] In some embodiments, the second coupling element further comprises a check valve. In
some embodiments, the check valve is a ball check valve, a diaphragm check valve, a swing
check valve, a stop-check valve, a lift-check valve, an in-line check valve or a duckbill valve. In
some embodiments, the check valve is a ball check valve. In some embodiments, the check
valve is a diaphragm check valve. In some embodiments, the check valve is a swing check
valve. In some embodiments, the check valve is a stop-check valve. In some embodiments, the
check valve is a lift-check valve. In some embodiments, the check valve is an in-line check
valve. In some embodiments, the check valve is a leaf valve. In some embodiments, the check
valve is a duckbill valve.

[0051] Referring to Figs. 1, 2a-¢, and 3a-b, a first embodiment of a bag connector system 100
comprises a first coupling clement 101 and a second coupling element 102. The first coupling
element 101 comprises a housing 103 having a fluid inlet port 104 and a fluid outlet port 105.

The second coupling element 102 comprises a housing 108 having a fluid outlet end 109 and a
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fluid inlet end 110. Housing 103 and housing 108 may be made of plastic or any material
suitable for containing and directing fluid.

[0052] The first coupling clement 101 also comprises a flapper 106 attached to a leaf spring
107. The flapper 106 may be made of resilient material such as rubber or other clastomer. The
leaf spring 107 may be made of metal, plastic, rubber or other elastomer. The flapper 106 and
the leaf spring 107 can be an integrated piece made of metal, plastic, elastomer and other
suitable material, or may comprise two separately manufactured pieces joined together.

[0053] Referring to Fig. 1, in the uncoupled state of the bag connector system 100, the flapper
106 automatically provides a seal within the housing 103 that prevents the exit of fluid from the
housing 103 through the fluid outlet port 105. The leaf spring 107 provides slight compression
to the flapper 106 to automatically place the flapper 106 in this sealed position when in its
uncoupled state, and to maintain this sealed position.

[0054] Referring to Fig. 3a, in the coupled state of the bag connector system 100, the flapper
106 is obstructed by the second coupling element 102. The fluid inlet end 110 of the second
coupling element 102 pushes against the flapper 106, partially or completely obstructing the
flapper 106 and eliminating the seal which was created and maintained by the flapper and leaf-
spring mechanisms during the uncoupled state. In this way, fluid within the housing 103 can
flow through the coupled bag conncctor system 100 and be collected in a fluid storage container
connected to the fluid outlet end 109 of the second coupling element 102.

[0055] The first coupling element 101 may further comprise a washer 111 that interacts with the
second coupling element 102 during the coupled state to create and maintain a seal between the
second coupling element 102 and the first coupling element 101. Referring to Figs. 3a and 3b,
the fluid inlet end 110 of the second coupling element 102 comes in contact with the washer 111
to create this seal. The washer 111 may be made of silicone, rubber, or another elastomer. In
terms of shape, the washer may be a ring (Fig. 3a) or a tapered ring (Fig. 3b).

[0056] Each of the first coupling element 101 and the second coupling element 102 further
comprises complementary components of a locking mechanism, which maintains the first
coupling element and the second coupling element in a coupled state. Such locking mechanisms
include a twist lock-in mechanism, bayonet latch, or other locking mechanism which maintains a
coupled state between the first coupling element and the second coupling element. For example,
in one embodiment the external edge of the fluid outlet end 109 of the second coupling element
102 is a rotatable locking member 112 having two slots 113a and 113b which receive pins 114a
and 114b located on the outer surface of the fluid outlet port 105. When the twist lock-in
mechanism is in a first position, the pins 114a and 114b can pass through the complementary

slots 113a and 113D, easily coupling or uncoupling the first coupling element 101 and the
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second coupling element 102. When the twist lock-in mechanism is in a second position, the
pins 114a and 114b cannot pass through the complementary slots 113a and 113b, maintaining
the first coupling clement 101 and the sccond coupling clement 102 in a coupled state. The
twist lock-in mechanism is toggled between the first and second positions by rotating the
coupled coupling elements in opposing directions along the axis of the fluid flow pathway.
[0057] Referring to Figs. 4, Sa-c, 6, and 7, a second embodiment of a bag connector system 200
comprises a first coupling element 201 and a second coupling element 202. The first coupling
element 201 comprises a housing 203 having a fluid inlet port 204 and a fluid outlet port 205.
The second coupling element 202 comprises a housing 208 having a fluid outlet end 209 and a
fluid inlet end 210. Housing 203 and housing 208 may be made of plastic or any material
suitable for containing and directing fluid.

[0058] The first coupling element 201 also comprises a sliding cover 206 attached to a spring
element 207. Like housing 203, the sliding cover 206 may be made of plastic or any suitable
material. The spring element 206 may be made of metal, plastic, or rubber.

[0059] Referring to Fig. 4, in the uncoupled state of the bag connector system 200, the sliding
cover 206 completely covers the fluid outlet port 205, preventing the exit of fluid from the
housing 203 through the fluid outlet port 205. The spring clement 207 provides slight
compression to the sliding cover 206 to automatically placce the sliding cover 206 over fluid
outlet port 205 and maintain this scaled position in its uncoupled state.

[0060] Referring to Fig. 6, in the coupled state of the bag connector system 200, the sliding
cover 206 is pushed towards the spring element 207 to expose the fluid outlet port 205 for
coupling with the second coupling element 202. In this way, fluid within the housing 203 can
flow through the coupled bag connector system 200 and be collected in a fluid storage container
connected to the fluid outlet end 209 of the second coupling element 202.

[0061] The first coupling element 201 further comprises a washer 211, positioned just outside of
the fluid outlet port 205, which interacts with the sliding cover 206 to create and maintain a seal
with the sliding cover 206. The washer 211 may be made of silicone, fiber, rubber, or other
clastomer.

[0062] The second coupling element 202 further comprises an O-ring 215, positioned around the
outer surface of housing 208, which interacts with the inner surface of housing 203 at the fluid
outlet port 205 to create and maintain a seal. The O-ring 215 may be made of silicone, rubber or
other clastomer.

[0063] Each of the first coupling element 201 and the second coupling clement 202 further
comprises complementary components of a cantilever snap-fit mechanism, which can maintain

the first coupling element and the second coupling element in a coupled state. In the coupled
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state of the bag connector system 200, a cantilever snap 212 located on the second coupling
element 202 fits into a complementary slot 213 located on the sliding cover 206. The hook 214
prevents the cantilever snap 212 from being removed from slot 213, maintaining the coupling
state of the first coupling element 201 and the second coupling element 202. One method to
uncouple bag system 200 is to simultaneously depress hook 214 in a radial direction towards
housing 203 and pull the coupling elements 201 and 202 apart.

[0064] Referring to Figs. 8, 9a-b, 10, and 11, a third embodiment of a bag connector system
300 comprises a first coupling element 301 and a second coupling element 302. The first
coupling element 301 comprises a housing 303 having a fluid inlet port 304 and a fluid outlet
port 305. The second coupling element 302 comprises a housing 308 having a fluid outlet end
309 and a fluid inlet end 310. The fluid inlet end 310 has at least two openings 315 to allow
fluid flow into the housing 308. A plurality of cantilever snaps 316 is located at the outer edge
of fluid outlet port 305 and serves as a component of a snap-fit mechanism. Housing 303 and
housing 308 may be made of plastic or any material suitable for containing and directing fluid.
[0065] The first coupling element 301 also comprises a spring loaded valve 306. The spring
loaded valve 306 comprises of a spring seat 311, a spring element 312, and a flat cover 313.
The spring scat 311, the spring clement 312, and the flat cover 313 may all be integrated as one
picce or manufactured separately and joined together to form the spring loaded valve 306. The
spring seat 311 is perforated in a suitable manner so as to allow fluid flow through the spring
seat 311. The spring seat 311 may be made of plastic or metal. The spring element 312 may be
made of metal or plastic. The flat cover may be made of silicone, rubber, or other clastomer.
[0066] The second coupling element 302 also comprises a sliding cover 307 in the form of a
movable hollow cylindrical member made of plastic that surrounds the fluid inlet end 310 of the
housing 308. A ridge 317 is located on the outer surface of the sliding cover 307 and serves as a
component of a snap-fit mechanism.

[0067] Referring to Fig.10, in the uncoupled state of the bag connector system 300, the flat
cover 313 of the spring loaded valve 306 is compressed against the inner wall of the fluid outlet
port 305. The spring element 312 provides a slight compression, which creates and maintains a
seal that prevents the exit of fluid through fluid outlet port 305. The sliding cover 307 surrounds
the fluid inlet end 310 and completely covers the openings 315, creating a seal by interacting
with O-rings 314a and 314b located on the outer surface of the fluid inlet port 310, at the distal
and proximal ends of the openings 315. The O-rings 3 14a and 314b may be made of silicone,
rubber, or other clastomer.

[0068] Referring to Fig 11, in the coupled state of bag connector system 300, the flat cover 313
of the spring loaded valve 306 is pushed into the housing 303 by the fluid inlet end 310.
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Concomitantly, the sliding cover 308 is pushed by the outer edge of fluid outlet port 305 towards
the fluid outlet end 309, providing complete or partial exposure of the openings 315 at the fluid
inlet end 310. Fluid within the housing 303 can flow directly into fluid inlet end 310 through
openings 315, as fluid inlet end 310 is positioned inside the housing 303. The plurality of
cantilever snaps 316 on fluid outlet port 305 forms a snap-fit with the ridge 317 on the sliding
cover 308. This snap-fit maintains the coupled state of the bag connector system 300.

[0069] To uncouple the first coupling element 301 and the second coupling element 302,
sufficient pressure is applied by pulling the coupling elements 301 and 302 in opposing
directions away from the snap-fit to cause one or more cantilever snaps 316 to lift away from the
ridge 317, weakening the snap-fit until the snap-fit is released. Prior to the release of the snap-
fit, the pulling motion moves the fluid inlet end 310 out of the housing 303, freeing the spring
loaded valve 306 to seal the housing 303, and moves the sliding cover 307 to once again fully
cover the openings 315 of the fluid inlet end 310.

[0070] Referring to Figs. 12-15, a fourth embodiment of a bag connector system 400 comprises
a first coupling element 401 and a second coupling element 402. The first coupling element 401
comprises a housing 403 having a fluid inlet port 404 and a fluid outlet port 405. The fluid
outlet port 405 compriscs a cap 406 and at Icast one opening 407 to allow fluid flow out of the
housing 403. The second coupling clement 402 comprises a housing 408 having a fluid inlet end
409 and a fluid outlet end 410. Housing 403 and housing 408 may be made of plastic or any
material suitable for containing and directing fluid.

[0071] The first coupling element 401 also comprises a spring element 411 connected to a
sliding cover 412 in the form of a movable hollow cylindrical member made of plastic or any
other suitable material and comprises at least two external flanges 413a and 413b. In a modified
embodiment (not shown), the sliding cover 412 has only one external flange 413. The spring
element 411 and the sliding cover 412 can be joined to form a unitary object or two separate
objects in direct contact with on¢ another.

[0072] The second coupling element 402 also comprises a duckbill valve 414 and a valve holder
415. The duckbill valve 414 is made of silicone, rubber, or other elastomer. The valve holder
415 is made of plastic or any other suitable material. The duckbill valve 414 and the valve
holder 415 can be an integrated piece or may comprise two separately manufactured pieces
joined together. In other contemplated embodiments (not shown), the second coupling element
402 compriscs a valve holder and a check valve selected from a ball check valve, a diaphragm
check valve, a swing check valve, a stop-check valve, a lift-check valve, and an in-linc check

valve.
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[0073] Referring to Figs. 12 and 13, in the uncoupled state of the bag connector system 400, the

sliding cover 412 completely covers the openings 407 of the housing 403, creating a seal by
interacting with O-rings 416a and 416b located on housing 403 at the distal and proximal ends
of the openings 407. The O-rings 416a and 416b may be made of silicone, rubber, or other
clastomer. The duckbill valve 414 is in the closed position, preventing backflow of fluid from
housing 408.

[0074] Referring to Fig. 15, in the coupled state of the bag connector system 400, the valve
holder 415 is pushed against the flange 413a of the sliding cover 412, until the flange 413b
compresses the spring element 411 and the valve holder 415 has entered the fluid outlet port
405. In a modified embodiment, the valve holder 415 is pushed against the flange 416 of the
sliding cover 412, until the flange 416 also compresses the spring element 411.

[0075] The movement of the sliding cover 412 provides partial or complete exposure of the
openings 407. Concomitantly, the cap 406 is pushed against the duckbill valve 414, partially or
fully opening this valve and situating the partial or completely exposed openings 407 to be
within the housing 408. Fluid within the housing 403 can now flow directly through openings
407 and into housing 408.

[0076] Each of the first coupling clement 401 and the second coupling clement 402 further
compriscs complementary components of a locking mechanism, which maintains the first
coupling element and the second coupling element in a coupled state. Such locking mechanisms
include a twist lock-in mechanism, bayonet latch, or other locking mechanism which maintains a
coupled state between the first coupling element and the second coupling element. For example,
in one embodiment, the first coupling element 401 comprises at least one of the complementary
components of a locking mechanism. The external edge of the fluid outlet port 405 is a rotatable
locking member 417 having two slots 418a and 418b which receive pins 419a and 4190 located
on the outer surface of the fluid inlet end 409. When the twist lock-in mechanism is in a first
position, the pins 419a and 419b can pass through the complementary slots 418a and 418b,
easily coupling or uncoupling the first coupling element 401 and the second coupling element
402. When the twist lock-in mechanism is in a second position, the pins 419a and 419b cannot
pass through the complementary slots 418a and 418b, maintaining the first coupling element 401
and the second coupling element 402 in a coupled state. The twist lock-in mechanism is toggled
between the first and second positions by rotating the coupled coupling elements in opposing
dircctions along the axis of the fluid flow pathway.

[0077} To uncouple the first coupling clement 401 and the sccond coupling clement 402, the
twist lock-in mechanism is toggled to the first position and the two coupling clements 401 and

402 are pulled in opposing directions away from cach other. The spring element 411 pushes the
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sliding cover 412 to once again fully cover the openings 407. The duckbill valve 414 also self-
seals upon uncoupling of the first coupling element 401 and the second coupling element 402.
[0078] Whilc preferred embodiments of the present invention have been shown and described
herein, it will be obvious to those skilled in the art that such embodiments arc provided by way
of example only. Numerous variations, changes, and substitutions will now occur to those
skilled in the art without departing from the invention. It should be understood that various
alternatives to the embodiments of the invention described herein may be employed in practicing
the invention. It is intended that the following claims define the scope of the invention and that
methods and structures within the scope of these claims and their equivalents be covered

thereby.
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The embodiments of the present invention for which an exclusive property or

privilege is claimed are defined as follows:

1.
comprising;

a)

b)

2.

A connector system for managing collection of a fluid from an individual,

a first coupling element comprising:
® a housing having a fluid inlet port for receiving the fluid from the
individual, and a fluid outlet port, and
(i)  aself-closing seal comprising a sliding cover;
a second coupling element comprising a housing having a fluid inlet end and a
fluid outlet end, the fluid inlet end configured to displace the self-closing seal
when the second coupling element couples to the first coupling element by
insertion of the fluid inlet end into the fluid outlet port; and
a fluid collection container, wherein displacement of the self-closing seal
opens a drainage path between the fluid inlet port of the first coupling element
and the fluid outlet end of the second coupling element for directing the fluid
received by the housing of the first coupling element to the fluid collection
container when the fluid collection container is in fluid communication with
the fluid outlet end of the second coupling element, and wherein the sliding
cover interacts with an O-ring located on the housing of the second coupling
element, the O-ring being close to a distal end or a proximal end of an
opening, and seals said opening that prevents the fluid received by the housing
of the first coupling element from exiting the fluid outlet port when the first

coupling element and the second coupling element are umcoupled.

The connector system of claim 1, wherein each of the first coupling element

and the second coupling element further comprises a means to maintain the coupling of the

first coupling element and the second coupling element after the insertion of the fluid inlet

end of the second coupling element into the fluid outlet port of the first coupling element.

3.

The connector system of claim 1, wherein the self-closing seal is positioned

within the housing of the first coupling element.
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4. The connector system of claim 1, wherein the self-closing seal is positioned

outside of the housing of the first coupling element.

5. The connector system of claim 1, wherein the self-closing seal comprises a

flapper connected to a leaf spring.

6. The connector system of claim 5, wherein each of the first coupling element
and the second coupling element further comprises a means to maintain the first coupling

element and the second coupling element in a coupled state.

7. The connector system of claim 6, wherein the means to maintain the first
coupling element and the second coupling element in the coupled state comprises a twist

lock-in mechanism.

8. The connector system of claim 1, wherein each of the first coupling element
and the second coupling element further comprises a means to maintain the coupling of the
first coupling element and the second coupling element after the insertion of the fluid inlet

end of the second coupling element into the fluid outlet port of the first coupling element.

9. The connector system of claim 8, wherein the means to maintain the first
coupling element and the second coupling element in the coupled state comprises a single
cantilever snap-fit mechanism.

10.  The connector system of claim 1, wherein the second coupling element further
comprises an O-ring positioned on an outer surface of the housing of the second coupling

element.

11.  The connector system of claim 1, wherein the self-closing seal comprises a

spring-loaded valve.

12.  The connector system of claim 11, wherein the spring-loaded valve comprises

a spring seat, a spring element, and a flat cover.

-17 -

Date regue/Date received 2023-05-19



13.  The connector system of claim 11, wherein the spring-loaded valve is a poppet

valve.

14.  The connector system of claim 11, wherein each of the first coupling element
and the second coupling element further comprises a means to maintain the first coupling

element and the second coupling element in a coupled state.

15.  The connector system of claim 14, wherein the means to maintain the first
coupling element and the second coupling element in a coupled state comprises a plurality of
cantilever snaps at the fluid outlet port of the first coupling element which forms a snap-fit

with the sliding cover on the second coupling element.
16. The connector system of claim 8, wherein the means to maintain the first
coupling element and the second coupling element in a coupled state comprises a twist lock-

in mechanism.

17.  The connector system of claim 1, wherein the second coupling element further

comprises a check valve.

18.  The connector system of claim 17, wherein the check valve is a duckbill valve.

19.  The connector system of claim 1, wherein the fluid outlet port comprises a cap
at a distal end or a proximal end of the sliding cover, the cap having an O-ring that seals the
opening of the fluid outlet port.

20.  The connector system of claim 2, wherein the means to maintain the first

coupling element and the second coupling element in a coupled state comprises a twist lock-

in mechanism.
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