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(57) ABSTRACT

An enteral feeding valve assembly includes a housing
assembly that is fluidly coupled with an upstream line and a
downstream line. A diverging conduit inwardly extends
from an inlet and a primary conduit inwardly extends from
an outlet of the housing. The diverging conduit splits into a
bypass conduit and a flow-through conduit. The flow-
through conduit is fluidly coupled with the primary conduit
by a check valve. A plunger valve includes one or more
plunger conduits and moves in a first direction to fluidly
couple the inlet with the primary conduit and the outlet via
the bypass conduit and the one or more plunger conduits.
The plunger valve moves in a second direction to de-couple
the inlet from the primary conduit and the outlet via the
bypass conduit and the one or more plunger conduits. The
flow-through conduit directs the fluid to the outlet through
the check valve.
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ANTI-FREE-FLOW VALVE ASSEMBLY WITH
FLOW BYPASS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority to U.S. Provisional
Application No. 63/009,804, which was filed on 14 Apr.
2020, and the entire subject matter of which is incorporated
herein by reference.

BACKGROUND

Technical Field

[0002] The subject matter described herein relates to
valves, such as valves used to control the flow of fluids for
enteral feeding.

Discussion of Art

[0003] Valves can be used to control the flow of fluids. For
example, check valves can control the direction in which a
gas or liquid flows by preventing flow in one or more
directions while allowing flow in one or more other direc-
tions. As another example, valves can restrict the rate at
which the gas or liquid flows through the valves.

[0004] Valves are used in enteral feeding to control the
direction and/or rate at which nutritional liquid is delivered
to the gastrointestinal (GI) tract of patients. These valves can
be placed between a supply line (e.g., a tube that directs the
nutritional liquid from a source to the valve) and a patient
line (e.g., a tube that is connected with the GI tract of the
patient). The valve can include a check valve that prevents
back flow of fluid from the patient line to the supply line.
This valve also can restrict how rapidly the fluid flows from
the supply line to the patient line to prevent too much fluid
from being delivered to the patient too quickly.

[0005] But, use of some of these known valves can take a
considerable amount of time to initially fill the patient line
with the nutritional fluid. The valves can only permit a slow
passage of the fluid from the supply line to the patient line.
As a result, the caregiver who is filling the patient line with
the nutritional fluid may need to wait and watch the patient
line slowly fill with the nutritional fluid. This can take
several minutes, which is time that may be better spent
administering other care to the patient and/or other patients.

BRIEF DESCRIPTION

[0006] In one embodiment, an enteral feeding valve
assembly is provided. The valve assembly includes a hous-
ing assembly having an inlet configured to be fluidly
coupled with an upstream line and an outlet configured to be
fluidly coupled with a downstream line. The housing assem-
bly includes a diverging conduit that extends inward from
the inlet and a primary conduit that extends inward from the
outlet. The diverging conduit splits into a bypass conduit and
a flow-through conduit. The flow-through conduit is fluidly
coupled with the primary conduit by a check valve. The
valve assembly also includes a plunger valve disposed in the
housing assembly and configured to move relative to the
housing assembly. The plunger valve includes one or more
plunger conduits. The plunger valve is configured to be
actuated to move in a first direction in the housing assembly
to fluidly couple the inlet of the housing assembly with the
primary conduit and the outlet of the housing assembly via
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the bypass conduit of the housing assembly and the one or
more plunger conduits of the plunger valve. The plunger
valve directs fluid received via the inlet of the housing
assembly to the outlet and around the check valve in the
housing assembly while the plunger valve is actuated. The
plunger valve is configured to move in a different, second
direction upon release of the plunger valve to de-couple the
inlet of the housing assembly with the primary conduit and
the outlet via the bypass conduit of the housing assembly
and the one or more plunger conduits of the plunger valve.
The flow-through conduit of the housing assembly directs
the fluid received via the inlet of the housing assembly to the
outlet through the check valve in the housing assembly
while the plunger valve is released.

[0007] In one embodiment, a valve assembly is provided
that includes a cap plate having an inlet configured to be
fluidly coupled with an upstream line. The cap plate includes
a diverging conduit that extends inward from the inlet and
that splits into a bypass conduit and a flow-through conduit.
The valve assembly also includes a rigid housing having an
outlet configured to be fluidly coupled with a downstream
line. The housing includes a primary conduit that extends
inward from the outlet. The primary conduit is fluidly
coupled with the flow-through conduit by a check valve. The
valve assembly also includes a flexible plunger valve dis-
posed in the housing and configured to move relative to the
housing. The plunger valve includes one or more plunger
conduits and is configured to be actuated to move in a first
direction in the housing to fluidly couple the inlet of the cap
plate with the primary conduit and the outlet of the housing
via the bypass conduit of the cap plate and the one or more
plunger conduits of the plunger valve. The plunger valve
directs fluid received via the inlet of the cap plate to the
outlet of the housing and around the check valve in the
housing assembly while the plunger valve is actuated.
[0008] In one embodiment, a method is provided that
includes filling an upstream line coupled with an inlet of an
enteral feeding valve assembly with a fluid, and pressing a
plunger valve in the valve assembly downward into a
housing assembly of the valve assembly. The plunger valve
is pressed downward to establish a bypass fluid flow path for
the fluid to flow around a check valve in the valve assembly.
The method also includes priming a downstream line
coupled with an outlet of the valve assembly with the fluid
that flows through the bypass fluid flow path and around the
check valve in the valve assembly, and releasing the plunger
valve to interrupt the bypass fluid flow path and to direct the
fluid to flow through the check valve in the valve assembly
to the downstream line.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The inventive subject matter may be understood
from reading the following description of non-limiting
embodiments, with reference to the attached drawings,
wherein below:

[0010] FIG. 1 schematically illustrates one example of an
enteral feeding system;

[0011] FIG. 2 illustrates one example of a perspective
view of a valve assembly shown in FIG. 1;

[0012] FIG. 3 illustrates one example of an exploded view
of the valve assembly shown in FIG. 2;

[0013] FIG. 4 illustrates one example of operation of the
valve assembly in the bypass or actuated state of the valve
assembly;
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[0014] FIG. 5 illustrates one example of operation of the
valve assembly in the default or non-actuated state of the
valve assembly; and

[0015] FIG. 6 illustrates a flowchart of one example of a
method for controlling flow of fluid using a valve assembly.

DETAILED DESCRIPTION

[0016] One or more embodiments of the inventive subject
matter described herein provide valve assemblies and asso-
ciated methods that enable faster priming of patient lines in
enteral feeding systems. FIG. 1 schematically illustrates one
example of an enteral feeding system 100. The system 100
includes an anti-free-flow bypass valve assembly 102 that is
configured to be fluidly coupled with a fluid source 104 of
a fluid by one or more supply lines 106 and with a patient
108 by one or more patient lines 110. The components and
objects shown in FIG. 1 are not drawn to scale. The source
104 may be a bag or other container of the fluid, such as a
nutritional fluid that is supplied to the GI tract of the patient
108. A pump 112, such as an infusion pump, may be
connected with the source 104 and the supply line 106 to
force the fluid in the source 104 toward the patient 108 via
the supply line 106 and the patient line 110. Alternatively,
the pump 112 may not be used but gravity may be used to
force the fluid through the lines 106, 110. The lines 106, 110
represent conduits, such as tubes. The lines 106, 110 option-
ally can be referred to an upstream or distal line 106 and a
downstream or proximal line 110, respectively. While the
description herein focuses on use of the valve assembly 102
with enteral feeding, not all embodiments of the inventive
subject matter are limited or otherwise restricted to enteral
feeding. At least one embodiment of the valve assembly 102
may be used with other applications that seek to control how
quickly a fluid is directed from one line (e.g., the line 106)
to another line (e.g., the line 110).

[0017] The valve assembly 102 can be used to control how
quickly the fluid from the source 104 passes from the
upstream line 106, through the valve assembly 102, and fills
the downstream line 110, such as during priming of the
downstream line 110 (e.g., the initial filling of the down-
stream line 110). As described herein, gravity and/or the
pump 112 can force the fluid from the fluid source 104 to the
valve assembly 102 via the upstream line 106. In one mode
or state of the valve assembly 102 (e.g., the default or
non-actuated mode or state), the fluid may pass through a
check valve that allows fluid flow from the fluid source 104
or upstream line 106 toward the patient 108 or downstream
line 110, but not from the patient 108 or downstream line 110
toward the fluid source 104 or upstream line 106. This check
valve also can restrict how rapidly the fluid can flow through
the valve assembly 102 from the upstream line 106 to the
downstream line 110. To speed up the filling of the down-
stream line 110 with the fluid, the state or mode of the valve
assembly 102 can be changed (e.g., to a bypass or actuated
mode or state). In this mode or state, the path in which the
fluid flow in the valve assembly 102 changes so that the fluid
no longer passes through the check valve in the valve
assembly 102. The fluid may more rapidly flow from the
upstream line 106 to the downstream line 110 as flow of the
fluid is not restricted by the check valve and/or the smaller
flow paths available to the fluid in the default or non-
actuated state of the valve assembly 102. Once the down-
stream line 110 is filled or filled to an extent desired by an
operator of the valve assembly 102, the valve assembly 102
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may be switched to the default or non-actuated mode or state
so that the fluid in the upstream line 106 must again pass
through the check valve within the valve assembly 102 to
reach the downstream line 110.

[0018] The valve assembly 102 can solve the problem
with priming of the downstream line 110 taking too long by
allowing an operator to actuate the valve assembly 102 to the
bypass state and to more rapidly fill and prime the down-
stream line 110 with the fluid. Once the filling or priming is
complete, the valve assembly 102 can return to the default
or non-actuated state, where the fluid passes much more
slowly from the upstream line 106 to the downstream line
110.

[0019] In one embodiment, while in the default or non-
actuated state, the valve assembly 102 only allows the fluid
to move through the valve assembly 102 from the upstream
line 106 to the downstream line 110 in only a single direction
(toward the patient) and at a rate or speed that is safe for the
GI tract of the patient 108 (e.g., a speed or rate that is no
faster than a designated threshold, such as no faster than
twenty-five milliliters per hour (mL/h) or no faster than fifty
ml./h). While in the bypass or actuated state, the valve
assembly 102 allows the fluid to move through the valve
assembly 102 in either direction (e.g., toward or away from
the patient 108) and at a rate or speed that is not safe for the
GI tract of the patient 108 (e.g., a speed or rate that is faster
than the designated threshold).

[0020] FIG. 2 illustrates one example of a perspective
view of the valve assembly 102 shown in FIG. 1. FIG. 3
illustrates one example of an exploded view of the valve
assembly 102 shown in FIG. 2. The valve assembly 102
includes an outer housing 200 having an interior chamber
300 (shown in FIG. 3) that is open at an upper or actuation
end 302 (shown in FIG. 3) of the housing 200. A bottom or
opposite end 202 of the housing 200 is closed, as shown in
FIG. 3. The housing 200 includes a primary flow conduit
306 closer to the bottom end 202 than the upper end 302 of
the housing 200. As described below, the fluid from the fluid
source 104 (shown in FIG. 1) flows through the entire length
of'the primary flow conduit 306 in the housing 200 while the
valve assembly 102 is in the default or non-actuated state.
The fluid flows through only part, and less than the entire
length, of the primary flow conduit 306 while the valve
assembly 102 is in the bypass or actuated state.

[0021] The housing 200 has a primary conduit inlet 308 on
an inlet side 206 of the housing 200 and a primary conduit
outlet 204 on an opposite outlet side 208 of the housing 200.
As shown, the housing 200 is elongated from the upper end
302 to the bottom end 202 with the sides 206, 208 extending
from the upper end 302 to the bottom end 202. The primary
flow conduit 306 extends from the primary conduit inlet 308
to the primary conduit outlet 204.

[0022] A check valve 304 (shown in FIG. 3) may be
coupled with the housing 200 at the primary conduit inlet
308. For example, the check valve 304 may be press-fit,
snap-fit, adhered to, welded to, or otherwise secured to the
housing 200 at the primary conduit inlet 308 such that the
fluid passing through the check valve 304 exits the check
valve 304 into the primary flow conduit 306. As described
herein, the check valve 304 may be positioned at the primary
conduit inlet 308 such that the fluid entering the valve
assembly 102 through the check valve 304 can only move
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through the primary flow conduit 306 in a lateral direction
312 that is oriented from the inlet side 206 toward the outlet
side 208.

[0023] A cap plate 210 optionally may be coupled with the
inlet side 206 of the housing 200. The cap plate 210 includes
an internal diverging conduit 310 (shown in FIG. 3) that
extends from a housing inlet 212 to a bypass conduit 346
(shown in FIG. 3) and a flow-through conduit 314 (shown in
FIG. 3). For example, the diverging conduit 310 may
bifurcate into different branches with one branch being the
bypass conduit 346 and the other branch being the flow-
through conduit 314. Optionally, the diverging conduit 310
may split into more than two different branches. The con-
duits 310, 346, 314 are fluidly coupled with each other, as
shown in FIG. 3.

[0024] While the cap plate 210 is shown as a separate
component to the housing 200, alternatively, the cap plate
210 and the housing 200 may be a single body. A combi-
nation of the cap plate 210 and the housing 200 (whether the
cap plate 210 and housing 200 are separate or a unitary
body) can be referred to as a housing assembly.

[0025] The bypass conduit 346 extends from the diverging
conduit 310 to a bypass outlet 316 of the cap plate 210. The
flow-through conduit 314 extends from the diverging con-
duit 310 to a flow-through outlet 318 of the cap plate 210.
As shown in FIG. 3, the conduits 346, 314 are separate from
each other and the outlets 316, 318 are separate from each
other such that fluid flowing in the bypass conduit 346 exits
the cap plate 210 via the bypass outlet 316 and not the
flow-through outlet 318 and fluid flowing in the flow-
through conduit 314 exits the cap plate 210 via the flow-
through outlet 318 and not the bypass outlet 316. Fluid
flowing in the diverging conduit 310 may flow into either the
conduits 346, 314 depending on the state or mode of the
valve assembly 102, as described herein. Optionally, the
conduits 310, 346, 314, inlet 212, and outlets 316, 318 may
be formed inside the housing 200 and the cap plate 210 may
be omitted from the valve assembly 102.

[0026] The valve assembly 102 includes a plunger valve
214 that is partially disposed within the open-ended interior
chamber 300 of the valve housing 200. The plunger valve
214 moves within the interior chamber 300 to control the
flow path of fluid through the valve assembly 102 as
described herein. The plunger valve 214 includes a contact
head or button 216 that is engaged by a user to depress the
plunger valve 214 into the interior chamber 300 of the valve
housing 200. In the illustrated embodiment, the contact head
216 is a disc-shaped body having an indentation or recess
formed therein. Alternatively, the contact head 216 may
have another shape and/or may not have the indentation or
recess.

[0027] The plunger valve 214 includes intersecting lateral
and vertical plunger conduits 320, 322 (shown in FIG. 3).
These conduits 320, 322 intersect each other in the body of
the plunger valve 214 such that fluid flowing in the lateral
conduit 320 flows into the vertical conduit 322. In the
illustrated embodiment, the lateral conduit 320 extends from
a first lateral inlet 324 formed in a first side 326 of the body
of the plunger valve 214 to an opposite second lateral inlet
328 formed in an opposite second side 330 of the body of the
plunger valve 214. Stated differently, the lateral conduit 320
extends through the entirety of the width of the plunger
valve 214 from the external side 326 to the opposite external
side 330. This can allow for the plunger valve 214 to be
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inserted into the interior chamber 300 of the valve housing
200 with either inlet 324 or 328 facing the side 206 of the
housing 200, the cap plate 210, and/or the bypass outlet 316.
Alternatively, the lateral conduit 320 may extend only from
the lateral inlet 324 in the first side 326 of the body of the
plunger valve 214 to the vertical conduit 322 (and not extend
to the second side 330). The vertical conduit 322 is fluidly
coupled with the lateral conduit 320 by intersecting the
lateral conduit 320 and extends to a plunger outlet 332 on a
bottom side 334 of the body of the plunger valve 214.
[0028] The valve housing 200 includes a bypass inlet 336
on or in the side 206 of the valve housing 200. The bypass
inlet 336 is fluidly coupled with a lateral bypass conduit 338
in the valve housing 200. The lateral bypass conduit 338
fluidly couples the bypass inlet 336 with the interior cham-
ber 300, as shown in FIG. 3. The valve housing 200 also
includes a vertical bypass conduit 340 that is fluidly coupled
with the interior chamber 300. The vertical bypass conduit
340 extends from the interior chamber 300 to the primary
flow conduit 306. For example, the valve housing 200
includes a bottom interior surface 342 of the interior cham-
ber 300 and vertical interior surfaces 344 of the interior
chamber 300. The lateral bypass conduit 338 extends from
the side 206 of the valve housing 200 to the vertical interior
surface 344 and the vertical bypass conduit 340 extends
from the bottom interior surface 342 of the interior chamber
300 to the primary flow conduit 306.

[0029] With continued reference to FIGS. 2 and 3, FIGS.
4 and 5 illustrate examples of operation of the valve assem-
bly 102. FIG. 4 illustrates one example of operation of the
valve assembly 102 in the bypass or actuated state of the
valve assembly 102. FIG. 5 illustrates one example of
operation of the valve assembly in the default or non-
actuated state of the valve assembly 102. One end of the
upstream line 106 (shown in FIG. 1) is coupled with the fluid
source 104 (shown in FIG. 1) directly or indirectly (e.g., via
one or more other lines and/or the pump 112). Another end
of the upstream line 106 is coupled with the cap inlet 212 of
the cap plate 210. One end of the downstream line 110
(shown in FIG. 1) is coupled with the primary conduit outlet
204 of the valve assembly 102. Another end of the down-
stream line 110 may not yet be coupled with the patient 108
(shown in FIG. 1) until the downstream line 110 is filled or
otherwise primed.

[0030] During initial filling of the downstream line 110
with the fluid from the fluid source 104, an operator or user
of the valve assembly 102 may press the contact head 216
of the plunger valve 214 along an actuation direction 400
into the interior chamber 300 of the valve housing 200. The
plunger valve 214 may be formed from a flexible body while
the valve housing 200 is formed from a rigid body. For
example, the plunger valve 214 may be made from a
material (e.g., silicone rubber) that is more flexible than the
valve housing 200 when subjected to equivalent forces. The
valve housing 200 can be formed from a rigid thermoplastic
or other polymer, one or more metals, or the like.

[0031] As shown, the end 302 of the valve housing 200
laterally protrudes and sits within recesses 402 of the contact
head 216 of the plunger valve 214. As the plunger valve 214
is pressed downward into the interior chamber 300, the
contact head 216 may flex as shown in FIG. 4. The down-
ward movement of the plunger valve 214 causes the lateral
inlet 324 of the plunger valve 214 to line up with and
establish fluid communication with the lateral bypass con-
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duit 338 of the valve housing 200, which is lined up with and
fluidly coupled with the bypass outlet 316 of the cap plate
210. Additionally, the downward movement of the plunger
valve 214 can cause the bottom side 334 of the plunger valve
214 to engage or directly abut (e.g., without any intervening
components) the bottom interior surface 342 of the interior
chamber 300 in the valve housing 200. The downward
movement and engagement of the bottom side 316 of the
plunger valve 214 with the bottom interior surface 342 of the
interior chamber 300 also causes the plunger outlet 332 to
line up with and establish fluid communication with the
vertical bypass conduit 340.

[0032] Fluid flows from the supply line 106 into the cap
inlet 212 of the cap plate 210 (e.g., due to gravity, force
generated by the pump 112, and/or manually generated
force). The fluid flows into the diverging conduit 310 and
can flow into the flow-through conduit 314 and/or the bypass
conduit 346. As shown in FIG. 4, the check valve 304 is
located within the flow-through outlet 318 of the cap plate
210 such that the check valve 304 is disposed along the flow
path from the outlet 318 to the inlet 308 of the primary flow
conduit 306. Alternatively, the check valve 304 may not be
located in the outlet 318 but may be otherwise located
between the outlet 318 and the inlet 308.

[0033] The check valve 304 may resist flow of the fluid
more than the bypass conduit 346. This can result in the fluid
or most of the fluid flowing into the bypass conduit 346 from
the diverging conduit 310. This fluid flows from the diverg-
ing conduit 310 into the lateral bypass conduit 338 via the
outlet 316 and the inlet 336. As shown by arrows 404
representing fluid flow in FIG. 4, the fluid flows into the
lateral conduit 320 and then into the vertical conduit 322 in
the plunger valve 214. The fluid then flows out of the vertical
conduit 322 back into the valve housing 200 (e.g., into the
vertical bypass conduit 340) while the plunger valve 214
continues to be pressed downward as shown in FIG. 4. The
fluid flows into the primary flow conduit 306 in the valve
housing 200 and out of the valve housing 200 into the
downstream line 110 via the outlet 204 of the housing 200.
The fluid is then delivered into the downstream line 110 to
fill or otherwise prime the downstream line 110. Bypassing
the check valve 304 in this bypass or actuated state of the
valve assembly 102 can allow for the downstream line 110
to be filled or otherwise primed much faster (e.g., more than
twice as fast or more than ten times as fast) than filling or
priming the downstream line 110 using gravity or an infu-
sion pump (e.g., as the pump 112). The conduits 346, 338,
320, 322 through which the fluid flows in the actuated state
can be referred to as bypass conduits.

[0034] One the downstream line 110 is filled or primed,
the operator or user can change the state of the valve
assembly 102 to the default or non-actuated state by releas-
ing the contact head 216 of the plunger valve 214. This state
of the valve assembly 102 is shown in FIG. 5. The release
of pressure onto the plunger valve 214 can cause the plunger
valve 214 to move within the interior chamber 300 of the
valve housing 200 away from the bottom interior surface
342 of the valve housing 200. For example, the flexible head
216 of the plunger valve 214 may lift the bottom portion of
the plunger valve 214 away from the bottom interior surface
342 of the valve housing 200, as shown in FIG. 5.

[0035] As the plunger valve 214 moves upward, the lateral
inlet 324 of the plunger valve 214 is no longer lined up with
or fluidly coupled with the lateral bypass conduit 338 of the
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valve housing 200. As a result, the fluid in the diverging
conduit 310 of the cap plate 210 can no longer flow into the
lateral inlet 324 of the plunger valve 214 via the bypass
conduit 346 of the cap plate 210 and the lateral conduit 338
of the valve housing 200. Instead, the fluid flows from the
diverging conduit 310 into the flow-through conduit 314 of
the cap plate 210, and then into the check valve 304 (as
represented by arrows 500). As shown in FIG. 5, some fluid
may move around and through the check valve 304. The
check valve 304 can permit the fluid to flow only toward the
downstream line 110 to prevent backflow of fluid from the
downstream line 110 to the upstream line 106.

[0036] The fluid flows through the check valve 304 and
into the primary flow conduit 306 in the valve housing 200
and out of the valve housing 200 into the downstream line
110 via the outlet 204 of the housing 200. The fluid is then
delivered into the downstream line 110 to feed the patient
108 or otherwise deliver the fluid. Because the resistance to
flow of the fluid in the conduit 306 may be less than the
resistance to upward flow of the fluid in the vertical conduit
340, most or all of the fluid may flow from the check valve
304 to the outlet 204 via the conduit 306. But, some fluid
(less than half the fluid in the valve assembly 102) may enter
into the space in the interior chamber 300 between the
bottom side 316 of the plunger valve 214 and the bottom
surface 342 of the interior chamber 300.

[0037] FIG. 6 illustrates a flowchart of one example of a
method 600 for controlling flow of fluid using a valve
assembly. The method 600 can represent one set of opera-
tions performed using the valve assembly 102 shown in
FIGS. 1 through 5 to control the flow of fluid from the
upstream line 106 (shown in FIG. 1) to the downstream line
110 (shown in FIG. 1). At 602, the valve assembly is coupled
with the upstream and downstream lines. For example, the
upstream line 106 can be coupled with the cap inlet 212
(shown in FIG. 2) and the downstream line 110 can be
coupled with the outlet 204 (shown in FIG. 2).

[0038] At 604, fluid is directed to the valve assembly
through the upstream line. For example, gravity or a pump
may force the fluid through the upstream line and into the
valve assembly. Alternatively, manual force may be applied
(e.g., to a bag) to force the fluid through the upstream line
and into the valve assembly. At 606, the valve assembly is
actuated to a bypass state. As described herein, the valve
assembly may be actuated by pushing down (and maintain-
ing downward force) on the contact head or button 216
(shown in FIG. 2) of the plunger valve 214 (shown in FIG.
2). Also as described above, pushing down on the plunger
valve 214 establishes a bypass flow path for the fluid that
bypasses the check valve 304 (shown in FIG. 3) of the valve
assembly 102.

[0039] At 608, fluid is directed around the check valve in
the valve assembly to the downstream line. For example, the
fluid may pass through conduits in the plunger valve 124 that
establish a path around, and not through, the check valve
304. This can permit the fluid to more rapidly flow through
the valve assembly 102 to the downstream line 110. At 610,
a determination is made as to whether the downstream line
is primed with the fluid. For example, a determination may
be made as to whether the fluid has filled or substantially
filled (e.g., at least 90% filled) the downstream line 110.
Alternatively, a determination may be made as to whether
the fluid has filled at least a desired amount of the down-
stream line 110. If the downstream line is primed, then no
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further fluid may need to be rapidly directed into the
downstream line by flowing around, and not through, the
check valve in the valve assembly. As a result, flow of the
method 600 can proceed toward 614. But, if the downstream
line is not primed, then additional fluid may need to be
rapidly directed into the downstream line by flowing around,
and not through, the check valve in the valve assembly. As
a result, flow of the method 600 can proceed toward 612.
[0040] At 612, the valve assembly is maintained in the
actuated state. For example, the head or button 216 of the
plunger valve 214 may remain depressed or held down by an
operator or user. Flow of the method 600 can then return
toward 608 for additional fluid to be directed around the
check valve and to the downstream line via the valve
assembly.

[0041] At 614, actuation of the valve assembly is termi-
nated. For example, once the downstream line is primed, the
operator or user may no longer depress the head or button
216 of the plunger valve 214. This can allow the plunger
valve 214 (or at least a bottom half of the plunger valve 214)
to move upward in the housing 200 (shown in FIG. 2) of the
valve assembly 102. This upward movement can interrupt
the flow path that was established in the actuated state to
direct the fluid to flow around the check valve. At 616,
additional fluid is directed to the downstream line through
the check valve in the valve assembly. For example, because
the bypass flow path around the check valve in the valve
assembly is no longer available, the fluid may be forced to
flow through the check valve to the downstream line. In an
enteral feeding application, the fluid may flow through the
check valve to a patient connected to the downstream line.
[0042] In one embodiment, an enteral feeding valve
assembly is provided. The valve assembly includes a hous-
ing assembly having an inlet configured to be fluidly
coupled with an upstream line and an outlet configured to be
fluidly coupled with a downstream line. The housing assem-
bly includes a diverging conduit that extends inward from
the inlet and a primary conduit that extends inward from the
outlet. The diverging conduit splits into a bypass conduit and
a flow-through conduit. The flow-through conduit is fluidly
coupled with the primary conduit by a check valve. The
valve assembly also includes a plunger valve disposed in the
housing assembly and configured to move relative to the
housing assembly. The plunger valve includes one or more
plunger conduits. The plunger valve is configured to be
actuated to move in a first direction in the housing assembly
to fluidly couple the inlet of the housing assembly with the
primary conduit and the outlet of the housing assembly via
the bypass conduit of the housing assembly and the one or
more plunger conduits of the plunger valve. The plunger
valve directs fluid received via the inlet of the housing
assembly to the outlet and around the check valve in the
housing assembly while the plunger valve is actuated. The
plunger valve is configured to move in a different, second
direction upon release of the plunger valve to de-couple the
inlet of the housing assembly with the primary conduit and
the outlet via the bypass conduit of the housing assembly
and the one or more plunger conduits of the plunger valve.
The flow-through conduit of the housing assembly directs
the fluid received via the inlet of the housing assembly to the
outlet through the check valve in the housing assembly
while the plunger valve is released.

[0043] Optionally, the housing assembly includes a cap
plate and a housing, the cap plate including the diverging
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conduit, the bypass conduit, and the flow-through conduits.
The housing includes a lateral conduit aligned with and
fluidly coupled with the bypass conduit. The housing also
includes the primary conduit and a vertical conduit fluidly
coupled with the primary conduit.

[0044] Optionally, the housing assembly includes an inte-
rior chamber in which the plunger valve is disposed, the
housing assembly also including a lateral conduit that
extends from the bypass conduit to the interior chamber. The
housing assembly can include a vertical conduit that extends
from the interior chamber to the primary conduit.

[0045] Optionally, the plunger valve is configured to move
in a downward direction in the interior chamber of the
housing assembly as the first direction and is configured to
move in an upward direction in the interior chamber of the
housing assembly as the second direction.

[0046] Optionally, the one or more plunger conduits are
aligned and fluidly coupled with the lateral conduit of the
housing assembly while the plunger valve is moved in the
first direction. The one or more plunger conduits may not be
aligned and may not be fluidly coupled with the lateral
conduit of the housing assembly while the plunger valve is
moved in the second direction.

[0047] Optionally, the one or more plunger conduits are
spaced apart from the lateral conduit and the vertical conduit
of the housing assembly while the plunger valve is not
moved in the first direction.

[0048] Optionally, the plunger valve is more flexible than
the housing assembly.

[0049] In one embodiment, a valve assembly is provided
that includes a cap plate having an inlet configured to be
fluidly coupled with an upstream line. The cap plate includes
a diverging conduit that extends inward from the inlet and
that splits into a bypass conduit and a flow-through conduit.
The valve assembly also includes a rigid housing having an
outlet configured to be fluidly coupled with a downstream
line. The housing includes a primary conduit that extends
inward from the outlet. The primary conduit is fluidly
coupled with the flow-through conduit by a check valve. The
valve assembly also includes a flexible plunger valve dis-
posed in the housing and configured to move relative to the
housing. The plunger valve includes one or more plunger
conduits and is configured to be actuated to move in a first
direction in the housing to fluidly couple the inlet of the cap
plate with the primary conduit and the outlet of the housing
via the bypass conduit of the cap plate and the one or more
plunger conduits of the plunger valve. The plunger valve
directs fluid received via the inlet of the cap plate to the
outlet of the housing and around the check valve in the
housing assembly while the plunger valve is actuated.
[0050] Optionally, the plunger valve is configured to move
in a different, second direction upon release of the plunger
valve to de-couple the inlet of the cap plate with the primary
conduit and the outlet of the housing via the bypass conduit
of the housing and the one or more plunger conduits of the
plunger valve.

[0051] Optionally, the flow-through conduit of the cap
plate is shaped to direct the fluid received via the inlet of the
cap plate to the outlet through the check valve and the
primary conduit in the housing while the plunger valve is
released.

[0052] Optionally, the housing includes a lateral conduit
aligned with and fluidly coupled with the bypass conduit of
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the cap plate. The housing also can include a vertical conduit
fluidly coupled with the primary conduit.

[0053] Optionally, the one or more plunger conduits are
aligned and fluidly coupled with the lateral conduit of the
housing while the plunger valve is moved in the first
direction. The one or more plunger conduits may not be
aligned and may not be fluidly coupled with the lateral
conduit of the housing while the plunger valve is not moved
in the first direction.

[0054] Optionally, the one or more plunger conduits are
spaced apart from the lateral conduit and the vertical conduit
of the housing while the plunger valve is not moved in the
first direction.

[0055] Optionally, the housing includes an interior cham-
ber in which the plunger valve is disposed.

[0056] Optionally, the plunger valve is configured to move
in a downward direction in the interior chamber of the
housing as the first direction.

[0057] In one embodiment, a method is provided that
includes filling an upstream line coupled with an inlet of an
enteral feeding valve assembly with a fluid, and pressing a
plunger valve in the valve assembly downward into a
housing assembly of the valve assembly. The plunger valve
is pressed downward to establish a bypass fluid flow path for
the fluid to flow around a check valve in the valve assembly.
The method also includes priming a downstream line
coupled with an outlet of the valve assembly with the fluid
that flows through the bypass fluid flow path and around the
check valve in the valve assembly, and releasing the plunger
valve to interrupt the bypass fluid flow path and to direct the
fluid to flow through the check valve in the valve assembly
to the downstream line.

[0058] Optionally, the plunger valve includes one or more
plunger conduits that are aligned and fluidly coupled with
one or more other conduits in the bypass fluid flow path
while the plunger valve is pressed downward in the housing
assembly.

[0059] Optionally, the one or more plunger conduits in the
plunger valve are not aligned and not fluidly coupled with
the one or more other conduits in the bypass fluid flow path
while the plunger valve is not pressed downward in the
housing assembly.

[0060] Optionally, the downstream line is filled with the
fluid more rapidly while the plunger valve is pressed down-
ward in the housing assembly than while the plunger valve
is not pressed downward in the housing assembly.

[0061] Optionally, the fluid does not flow through the
check valve or any other check valve while the plunger valve
is pressed downward in the housing assembly.

[0062] The singular forms “a”, “an”, and “the” include
plural references unless the context clearly dictates other-
wise. “Optional” or “optionally” means that the subse-
quently described event or circumstance may or may not
occur, and that the description may include instances where
the event occurs and instances where it does not. Approxi-
mating language, as used herein throughout the specification
and claims, may be applied to modify any quantitative
representation that could permissibly vary without resulting
in a change in the basic function to which it may be related.
Accordingly, a value modified by a term or terms, such as
“about,” “substantially,” and “approximately,” may be not to
be limited to the precise value specified. In at least some
instances, the approximating language may correspond to
the precision of an instrument for measuring the value. Here
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and throughout the specification and claims, range limita-
tions may be combined and/or interchanged, such ranges
may be identified and include all the sub-ranges contained
therein unless context or language indicates otherwise.
[0063] This written description uses examples to disclose
the embodiments, including the best mode, and to enable a
person of ordinary skill in the art to practice the embodi-
ments, including making and using any devices or systems
and performing any incorporated methods. The claims
define the patentable scope of the disclosure, and include
other examples that occur to those of ordinary skill in the art.
Such other examples are intended to be within the scope of
the claims if they have structural elements that do not differ
from the literal language of the claims, or if they include
equivalent structural elements with insubstantial differences
from the literal language of the claims.

What is claimed is:

1. An enteral feeding valve assembly comprising:

a housing assembly having an inlet configured to be
fluidly coupled with an upstream line and an outlet
configured to be fluidly coupled with a downstream
line, the housing assembly including a diverging con-
duit that extends inward from the inlet and a primary
conduit that extends inward from the outlet, the diverg-
ing conduit splitting into a bypass conduit and a flow-
through conduit, the flow-through conduit fluidly
coupled with the primary conduit by a check valve; and

a plunger valve disposed in the housing assembly and
configured to move relative to the housing assembly,
the plunger valve including one or more plunger con-
duits,

the plunger valve configured to be actuated to move in a
first direction in the housing assembly to fluidly couple
the inlet of the housing assembly with the primary
conduit and the outlet of the housing assembly via the
bypass conduit of the housing assembly and the one or
more plunger conduits of the plunger valve, the plunger
valve directing fluid received via the inlet of the
housing assembly to the outlet and around the check
valve in the housing assembly while the plunger valve
is actuated,

the plunger valve configured to move in a different,
second direction upon release of the plunger valve to
de-couple the inlet of the housing assembly with the
primary conduit and the outlet via the bypass conduit of
the housing assembly and the one or more plunger
conduits of the plunger valve, the flow-through conduit
of the housing assembly directing the fluid received via
the inlet of the housing assembly to the outlet through
the check valve in the housing assembly while the
plunger valve is released.

2. The enteral feeding valve assembly of claim 1, wherein
the housing assembly includes a cap plate and a housing, the
cap plate including the diverging conduit, the bypass con-
duit, and the flow-through conduit, the housing including a
lateral conduit aligned with and fluidly coupled with the
bypass conduit, the housing also including the primary
conduit and a vertical conduit fluidly coupled with the
primary conduit.

3. The enteral feeding valve assembly of claim 1, wherein
the housing assembly includes an interior chamber in which
the plunger valve is disposed, the housing assembly also
including a lateral conduit that extends from the bypass
conduit to the interior chamber, the housing assembly
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including a vertical conduit that extends from the interior
chamber to the primary conduit.

4. The enteral feeding valve assembly of claim 3, wherein
the plunger valve is configured to move in a downward
direction in the interior chamber of the housing assembly as
the first direction and is configured to move in an upward
direction in the interior chamber of the housing assembly as
the second direction.

5. The enteral feeding valve assembly of claim 3, wherein
the one or more plunger conduits are aligned and fluidly
coupled with the lateral conduit of the housing assembly
while the plunger valve is moved in the first direction, the
one or more plunger conduits not aligned and not fluidly
coupled with the lateral conduit of the housing assembly
while the plunger valve is moved in the second direction.

6. The enteral feeding valve assembly of claim 3, wherein
the one or more plunger conduits are spaced apart from the
lateral conduit and the vertical conduit of the housing
assembly while the plunger valve is not moved in the first
direction.

7. The enteral feeding valve assembly of claim 1, wherein
the plunger valve is more flexible than the housing assembly.

8. A valve assembly comprising:

a cap plate having an inlet configured to be fluidly coupled
with an upstream line, the cap plate including a diverg-
ing conduit that extends inward from the inlet and that
splits into a bypass conduit and a flow-through conduit;

a rigid housing having an outlet configured to be fluidly
coupled with a downstream line, the housing including
a primary conduit that extends inward from the outlet,
the primary conduit fluidly coupled with the flow-
through conduit by a check valve; and

a flexible plunger valve disposed in the housing and
configured to move relative to the housing, the plunger
valve including one or more plunger conduits,

the plunger valve configured to be actuated to move in a
first direction in the housing to fluidly couple the inlet
of the cap plate with the primary conduit and the outlet
of the housing via the bypass conduit of the cap plate
and the one or more plunger conduits of the plunger
valve, the plunger valve directing fluid received via the
inlet of the cap plate to the outlet of the housing and
around the check valve in the housing assembly while
the plunger valve is actuated.

9. The valve assembly of claim 8, wherein the plunger
valve is configured to move in a different, second direction
upon release of the plunger valve to de-couple the inlet of
the cap plate with the primary conduit and the outlet of the
housing via the bypass conduit of the housing and the one or
more plunger conduits of the plunger valve.

10. The valve assembly of claim 9, wherein the flow-
through conduit of the cap plate is shaped to direct the fluid
received via the inlet of the cap plate to the outlet through
the check valve and the primary conduit in the housing while
the plunger valve is released.

11. The valve assembly of claim 8, wherein the housing
includes a lateral conduit aligned with and fluidly coupled
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with the bypass conduit of the cap plate, the housing also
including a vertical conduit fluidly coupled with the primary
conduit.

12. The valve assembly of claim 11, wherein the one or
more plunger conduits are aligned and fluidly coupled with
the lateral conduit of the housing while the plunger valve is
moved in the first direction, the one or more plunger
conduits not aligned and not fluidly coupled with the lateral
conduit of the housing while the plunger valve is not moved
in the first direction.

13. The valve assembly of claim 11, wherein the one or
more plunger conduits are spaced apart from the lateral
conduit and the vertical conduit of the housing while the
plunger valve is not moved in the first direction.

14. The valve assembly of claim 8, wherein the housing
includes an interior chamber in which the plunger valve is
disposed.

15. The valve assembly of claim 14, wherein the plunger
valve is configured to move in a downward direction in the
interior chamber of the housing as the first direction.

16. A method comprising:

filling an upstream line coupled with an inlet of an enteral

feeding valve assembly with a fluid;

pressing a plunger valve in the valve assembly downward

into a housing assembly of the valve assembly, the
plunger valve pressed downward to establish a bypass
fluid flow path for the fluid to flow around a check
valve in the valve assembly;

priming a downstream line coupled with an outlet of the

valve assembly with the fluid that flows through the
bypass fluid flow path and around the check valve in the
valve assembly; and

releasing the plunger valve to interrupt the bypass fluid

flow path and to direct the fluid to flow through the
check valve in the valve assembly to the downstream
line.

17. The method of claim 16, wherein the plunger valve
includes one or more plunger conduits that are aligned and
fluidly coupled with one or more other conduits in the
bypass fluid flow path while the plunger valve is pressed
downward in the housing assembly.

18. The method of claim 17, wherein the one or more
plunger conduits in the plunger valve are not aligned and not
fluidly coupled with the one or more other conduits in the
bypass fluid flow path while the plunger valve is not pressed
downward in the housing assembly.

19. The method of claim 16, wherein the downstream line
is filled with the fluid more rapidly while the plunger valve
is pressed downward in the housing assembly than while the
plunger valve is not pressed downward in the housing
assembly.

20. The method of claim 16, wherein the fluid does not
flow through the check valve or any other check valve while
the plunger valve is pressed downward in the housing
assembly.



