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SYRINGE PLUNGER WITH HINGED FLANGE

Cross-Reference to Related Application

[0001] This application claims the priority benefit of U.S. Provisional Patent
Application Serial No. 62/299,604 filed February 25, 2016, the entirety of which is hereby

incorporated by reference herein.
Technical Field

[0002] The present invention relates generally to the field of collection and
dispensing of fluids, and more particularly to a syringe plunger having a hinged flange for

application of pressure on the plunger and for hanging the plunger.
Background

[0003] Syringe pumps, or drivers, are small infusion pumps used to gradually
administer fluids from a syringe to a patient. When administering drugs (e.g. painkillers,
antiemetics, etc.) syringe pumps prevent periods during which the medication levels in the
blood are too high or too low, and prevent a patient from having to repeatedly take tablets
or pills. Additionally, syringe pumps are effective at administering medication over many
minutes or hours and often reduce errors by caretakers. One particular use of syringe
pumps is in the field of enteral feeding administration. For example, syringe pumps are
especially useful for the administration of breast milk (or suitable substitutes), formula,
medication, nutritional supplements or other enteral fluids in the care and treatment of

neonatal children.

[0004] Syringes can also be used with gravity feed systems, for example, when
administering nutrients and/or medications to a neonatal patient. WWhen administering fluids
to a patient via a gravity-feed system, the syringe plunger can be removed from the syringe

body to prevent a vacuum from developing inside the syringe as the fluid leaves the syringe
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and enters the patient. The removal of the plunger from the syringe body is often seen as a
drawback to this process and requires that a user take special care in storing the plunger
while the syringe is being utilized. In the past, users have strapped the plunger to the
syringe body or otherwise stored the plunger on a sterile tray or other location to avoid
permanently separating these components. Removing the plunger from the syringe body
can expose the contents of the syringe to unwanted pathogens, dust or other foreign

matter, which can be harmful to a patient.

[0005] To alleviate the need for removing the plunger from the syringe to allow for
venting, syringes have been developed to provide venting while at least a portion of the
plunger is still engaged with the syringe, for example, so that the drawbacks of potentially
exposing the plunger to unwanted pathogens, dust or foreign matter is eliminated. U.S.
Published Patent Application Serial No. 13/231,185, Patent Application Publication No. US
2012/0071853 and U.S. Published Patent Application Serial No. 14/614,156, Patent
Application Publication No. US 2015/0148753, show vented syringes for use with gravity

feed systems, which are hereby incorporated herein by reference for all purposes.

[0006] When administering fluids to a patient via a gravity feed system, it is generally
desirable to hang the syringe and plunger assembly at a position above the patient that is
receiving the fluids from the syringe. Some syringes may include a handle mounted to the
syringe body for permitting hanging. Alternatively, a hole or tether can be provided on a
flange of a syringe plunger for hanging the syringe. U.S. Published Patent Application
Serial No. 14/224,297, Patent Application Publication No. US 2014/0207098, shows a
vented syringe plunger including a tether provided thereon, which is hereby incorporated

herein by reference for all purposes.

[0007] In some instances, modifications made to a syringe to allow for hanging for
use with gravity feed applications can negatively affect compatibility of the syringe with

metering pumps. Thus, it can be seen that needs exist for improved syringes having a
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plunger that can be utilized for hanging in gravity-feed applications, and that is compatible

with metering pumps in applications.

[0008] It is to the provision of a syringe having a hinged plunger flange meeting

these and other needs that the present invention is primarily directed.
Summary

[0009] The present invention relates to a syringe having a hinged plunger flange,
which allows the syringe to be compatible for use with a metering pump when the hinged
plunger flange is in a down, pump compatible position and for use in hanging the syringe
when the hinged plunger flange is in a second position, for example, an upright or

expanded configuration.

[0010] In one aspect, the invention relates to a syringe having a plunger for movably
mounting within a syringe cavity, the plunger including a first end and a second end, and a
middle body portion extending between the first and second ends, wherein a sealing head
is provided at the first and a contact face is provided at the second end, wherein the
contact face comprises a fixed portion and a flange portion movable relative to the fixed
portion between an open configuration and a closed configuration, wherein in the open
configuration an IV hook or other engagement member can engage an opening formed in

the flange portion.

[0011] In another aspect, the invention relates to a syringe plunger for movably
mounting within a syringe barrel. The plunger includes a first end and a second end, and a
middle body portion extending between the first and second ends. In example
embodiments, a sealing head is provided at the first end and a contact face is provided at
the second end, wherein the contact face includes a fixed portion mounted to the middle
body portion and a flange portion mounted to the fixed portion and movable relative to the

fixed portion between an open configuration and a closed configuration. In example
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embodiments, in the open configuration an IV hook or other engagement member can

engage an opening formed in the flange portion.

[0012] In another aspect, the invention relates to a syringe plunger for movably
mounting within a syringe barrel. The syringe plunger includes a contact face including a
hinged portion and a fixed portion, wherein the hinged portion is pivotally coupled to the
fixed portion and movable between an open configuration and a closed configuration,
wherein in the open configuration an opening is accessible for receiving a hanging support

member

[0013] In yet another aspect, the invention relates to a syringe including a syringe
barrel and a syringe plunger adapted to advance and retract within the syringe barrel. The
syringe plunger includes a contact flange with a hinged portion movable between a
retracted position adapted for use with a syringe pump or manual actuation, and an

extended position adapted for hanging from a support.

[0014] These and other aspects, features and advantages of example embodiments
of the invention will be understood with reference to the drawing figures and detailed
description herein, and will be realized by means of the various elements and combinations
particularly pointed out in the appended claims. It is to be understood that both the
foregoing general description and the following brief description of the drawings and
detailed description of the invention are exemplary and explanatory of preferred

embodiments of the invention, and are not restrictive of the invention, as claimed.
Brief Description of the Drawings

[0015] FIGURE 1 is a perspective view of a syringe plunger having a pivoting or
hinged pressure flange according to an example embodiment of the present invention, the

flange being positioned in a flat or collapsed configuration.
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[0016] FIGURE 2 shows the plunger of Figure 1, showing the flange positioned in an
extended or upright configuration and showing a hook portion being looped through a

portion of the flange for hanging the plunger (and syringe).
[0017] FIGURE 3 shows a detailed view of a portion of the plunger of Figure 2.

[0018] FIGURE 4 shows a detailed bottom perspective view of a portion of the
plunger of Figure 3.

[0019] FIGURE 5 shows a cross-sectional view of a portion of the plunger of Figure
1 taken along line 5-5, showing interengagement of portions of the flange with an end plate

of the plunger.

[0020] FIGURE 6 shows a side view of the plunger of Figures 3-4, showing the

flange positioned in the extended or upright configuration.

[0021] FIGURE 7 shows a side view of the plunger with the flange positioned in a
substantially flat or collapsed configuration, showing a hinge thereof being at least partially
flexed.

[0022] FIGURE 8 shows a side view of the plunger of Figure 1, showing the flange

being positioned in a substantially flat or collapsed configuration wherein the hinge

connecting the flange to the plunger is substantially unflexed and planar.

[0023] FIGURE 9 shows a front perspective view of a syringe plunger having a
pivoting or hinged pressure flange according to another example embodiment of the

present invention, the flange being positioned in an extended or upright configuration.

[0024] FIGURE 10 shows a rear perspective view of the syringe plunger of Figure 9,

the flange being in a flat or collapsed configuration.
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[0025] FIGURE 11 shows a rear perspective view of a portion of the syringe plunger
of Figure 9.
[0026] FIGURE 12 shows a perspective view of a syringe plunger having a pivoting

or hinged pressure flange according to another example embodiment of the present

invention, the flange being positioned in an extended or upright configuration.

[0027] FIGURE 13 shows a rear perspective view of the syringe plunger of Figure

12, and showing the flange being positioned in a flat or collapsed configuration.

[0028] FIGURE 14 shows the syringe plunger of Figure 13, showing the flange being

positioned in an extended or upright configuration.

[0029] FIGURE 15 shows a syringe plunger having an opening or engagement

portion according to another example embodiment of the present invention.
[0030] FIGURE 16 shows a detailed perspective view of the plunger of Figure 15.

[0031] FIGURE 17 shows a syringe comprising the plunger of Figure 1 movably
mounted therein, and showing the syringe and plunger being engaged with a syringe pump

according to an example embodiment of the present invention.

[0032] FIGURE 18 shows a syringe comprising the plunger of Figure 2, and showing
the flange thereof in an extended or upright configuration whereby a hook or other support

engages the flange to suspend the syringe for use as a gravity feed system.

[0033] FIGURE 19 shows a syringe comprising the plunger of Figure 1, and showing
a user manually operating the plunger by depressing the pressure plate with the hinged

flange in a flat or collapsed configuration.

[0034] FIGURE 20 shows a syringe plunger having a contact face according to

another example embodiment of the present invention.
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Detailed Description of Example Embodiments

[0035] The present invention may be understood more readily by reference to the
following detailed description of the invention taken in connection with the accompanying
drawing figures, which form a part of this disclosure. It is to be understood that this
invention is not limited to the specific devices, methods, conditions or parameters described
and/or shown herein, and that the terminology used herein is for the purpose of describing
particular embodiments by way of example only and is not intended to be limiting of the
claimed invention. Any and all patents and other publications identified in this specification

are incorporated by reference as though fully set forth herein.

[0036] Also, as used in the specification including the appended claims, the singular

” o

forms “a,” “an,” and “the” include the plural, and reference to a particular numerical value
includes at least that particular value, unless the context clearly dictates otherwise. Ranges
may be expressed herein as from “about’ or “approximately” one particular value and/or to
“about” or “approximately” another particular value. When such a range is expressed,
another embodiment includes from the one particular value and/or to the other particular
value. Similarly, when values are expressed as approximations, by use of the antecedent

“about,” it will be understood that the particular value forms another embodiment.

[0037] With reference now to the drawing figures, wherein like reference numbers
represent corresponding parts throughout the several views, Figures 1-8 show a syringe
plunger 10 according to an example embodiment of the present invention. In example
forms, the plunger 10 is configured for sealingly engaging the interior containment cavity of
a syringe barrel or body, for example, wherein advancement or retraction of the plunger 10
within the cavity of the syringe barrel varies the contained volume of the syringe to

discharge or fill the syringe with fluid contents such as fluids for enteral delivery.
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[0038] According to example forms, the syringe is optionally a vented syringe, having
one or more vents allowing fluid passage between the syringe barrel and plunger, such that
the plunger is movable between a vented position and a sealed/vacuum position. U.S.
Published Patent Application Serial No. 13/231,185, Patent Application Publication No. US
2012/0071853; U.S. Published Patent Application Serial No. 14/224,297, Patent Application
Publication No. US 2014/0207098; and U.S. Published Patent Application Serial No.
14/614,156, Patent Application Publication No. US 2015/0148753, are hereby incorporated
herein by reference, and show example vented syringes for use with gravity feed systems,
the vented syringe barrels of which may be adapted to receive a syringe plunger having a

hinged pressure flange according to example embodiments of the present invention.

[0039] In example embodiments, the syringe plunger 10 comprises a first or distal
end 12 and a second or proximal end 14. The distal end 12 comprises a sealing head 16
for tightly engaging an inner wall of a cavity of a syringe body with a fluid tight seal, and the
proximal end 14 comprises a pressure plate, thumb pad or contact face 20 to engage a
depressor of a syringe pump (or permit user manipulation by hand operation). A main body
portion 22 of the plunger 10 generally connects the first end 12 to the second end 14. In
example forms, the main body portion 22 generally comprises one or more planar ribs 24
connecting the sealing head 16 to the contact face 20. In one form, the main body portion
22 comprises generally uniform ribs 24 having a cruciform cross-section in the shape of a
plus (+) sign. Optionally, cross-sections of other desired shapes and configurations can be
chosen as desired. As shown in Figure 2 and according to example embodiments, the
contact face 20 of the syringe plunger 10 comprises a fixed portion 30 and a hinged or
flange portion 50 generally mounted to move relative to the fixed portion 30. As depicted in
Figure 1, the ribs 24 can comprise one or more cutouts, which reduce the overall diameter
of the ribs to a size for engagement with the fixed portion 30 of the contact face 20.
Furthermore, one or more discs or supports 26 can be formed with one or more of the ribs

24 along the length of the main body portion 22 for providing additional support.
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[0040] As depicted in Figures 1-4, the flange portion 50 of the contact face 20 of the
syringe plunger 10 is generally hinged to pivot relative to two generally symmetrical wings
or arms 32 extending from opposite sides of the fixed portion 30. According to one
example form, the contact face 20 of the plunger 10 is generally disc-shaped or generally
circular whereby the fixed portion 30 is generally T-shaped and the flange portion 50 is
generally U-shaped, for example, wherein the ends of the U-shaped flange portion 50 are
pivotally or hingedly mounted to upper horizontal ends 34 of the T-shaped fixed portion 30
(e.g., the arms 32), such that in a retracted or collapsed configuration (see Figure 1) a
central member or portion 40 of the T-shaped fixed portion 30 can be received in an 56
opening of the U-shaped flange portion 50 to form a generally flat and uniform contact face

20 adapted for manipulation by a user or a syringe pump.

[0041] In example embodiments, a living hinge 60 is provided between the fixed and
flange portions 30, 50 of the syringe plunger 10 such that the two portions are generally
integrally formed together with a thin web of flexible material extending therebetween,
allowing for hinged movement of the flange portion 50 relative to the fixed portion 30, for
example, between a closed, flat, collapsed or retracted position (see Figure 1), and an
open, expanded, extended or upright configuration (see Figures 2-4) for allowing a hook
(e.g., IV hook) or other engagement member to extend through an opening formed in the
flange portion for hanging the syringe and plunger in a substantially vertical orientation, for
example, wherein the plunger is moved to a vented position to permit discharge of the fluid
therein within a feeding tube and to the patient (see Figure 18). For example, according to
example embodiments, the living hinge 60 is generally integrally connected between the
upper horizontal ends 34 of the fixed portion 30 (see Figure 3) and hinge connection faces
62 defined at the ends of the arms 52 of the flange portion 50 (see Figure 4). Optionally,
the living hinge 60 can be provided on other portions of the fixed and flange portions 30, 50,
for example, to permit movement of the flange portion 50 relative to the fixed portion 30

between the collapsed configuration (see Figures 5 and 8) and the upright configuration.
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[0042] According to example embodiments, the flange portion 50 comprises two end
extensions or arms 52 that are generally offset from one another and a middle section or
central connection portion 54 connecting together top portions of the two arms 52, for
example, to form a generally upside-down U-shaped member. In example forms, the
contact face or pressure plate 20 is generally circular in shape, and thus, the middle section
54 and outer portions of the arms 52 are generally arcuate or radiused to match the profile
of the contact face. As depicted in Figures 4-5, the flange portion 50 comprises at least
one engagement or coupling feature for providing coupling engagement with a portion of
the fixed member, for example, when the flexible member is moved to the collapsed
configuration such that upper surfaces 46, 70 of the fixed and flange portions 30, 50 are
substantially planar relative to each other. In example embodiments, a ridge, protrusion,
clip or ledge 64 is provided along interior portions of the arms 52 for providing removable

engagement with portions of the fixed portion.

[0043] In example embodiments, opposite sides of the central member 40 of the
fixed portion 30 comprise channels 42 for receiving and providing coupling
interengagement with the ledges 64 of the arms 52 of the flange portion 50. Generally, the
features of the upper surfaces of the fixed and flange portions are matching such that in the
retracted configuration the contact face is completed and can be used normally (e.g., for
compressing in a pump or grasping for moving the plunger relative to the syringe barrel). In
example embodiments, the upper surfaces of the fixed and flange portions 30, 50 comprise
gripping or surface features in the form of a linear array of ribs or channels. For example,
the fixed portion 30 comprises one or more surface features 47 and the flange portion
comprises surface features 72. Optionally, other surface features can be provided as

desired.

[0044] In example embodiments, as shown in Figures 6-8, moving the flange portion
to aretracted or closed position causes the flange portion 50 to become engaged with the

fixed portion 30 such that the flange portion 50 is mounted at a position relative to the fixed
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portion to cause upward bulging or outwardly bowing of the living hinges 60 for example,
such that the flange portion is generally positioned at least partially closer than the
extension of the flange portion (see Figure 7). As shown in Figures 7-8, a user or feed
pump may apply a force to the contact face 20 to move the flange portion 50 outwardly
relative to the fixed portion 30. In example embodiments, ends 36 of the arms 32 of the
fixed portion 30 relative to ends of the arms 62 of the flange portion 50 comprises a length
X of between about 0.1 to about 1 millimeters, more preferably between about 0.2 to about
0.8 millimeters, for example about 0.6 millimeters according to example embodiments. As
desired, a user can move the flange portion from a closed position to an open position by
pushing upwards on at least a portion of the flange portion while holding the fixed portion
and/or the main body portion of the syringe plunger. In example embodiments, the contact
face 20 comprises a thickness T of between about 1.50 — 2.50 millimeters, for example
between about 2.00 — 2.25 millimeters according to an example embodiment of the present

invention. Optionally, other thicknesses T can be provided as desired.

[0045] Referring back to Figure 6, the flange portion 50 is in the upright configuration
with flange portion 50 generally extending at an angle a relative to the fixed portion 30, for
example, wherein a is generally between about 25 — 165 degrees, more particularly for
example between about 45 — 135 degrees, for example about 90 degrees according to
example embodiments. In example embodiments, the plunger 10 is formed by injection
molding whereby the flange portion 50 is molded in the upright configuration with the angle
a being about 90 degrees. Thus, in a relaxed or equilibrium state, the flange portion 50
generally extends at an angle of about 90 degrees relative to an upper surface of the fixed
portion. As such, when the plunger is engaged with a syringe and with the flange portion in
the upright configuration, an IV hook or other hook or engagement member can easily
engage the flange portion by extending a portion thereof through an opening 56 formed
between the arms 52 and the central connection portion 54 of the flange portion 50, and the

upper surface 46 of the fixed portion 30 (see Figure 18).
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[0046] Figures 9-11 show a plunger 100 according to another example embodiment
of the present invention. As depicted, the plunger 100 is generally similar to the plunger 10
and comprises a first or distal end 112 and a second or proximal end 114. The distal end
112 comprises a sealing head 116 for tightly engaging an inner wall of a cavity of a syringe
body with a fluid tight seal, and the proximal end 114 comprises a pressure plate, thumb
pad or contact face 120 to engage a depressor of a syringe pump (or permit user
manipulation by hand operation). A main body portion 122 of the plunger 100 generally
connects the first end 112 to the second end 114. In example forms, the main body portion
122 generally comprises one or more planar ribs 124 connecting the sealing head 116 to

the contact face 120.

[0047] In example embodiments, the contact face 120 at the second end 114
comprises a fixed portion 130 and a hinged hanging flange portion 150 that is movable
relative to the fixed portion 130. According to example forms, the flange portion 150 is
connected to the fixed portion 130 by a plurality resiliently flexible living hinges 164, for
example, about 9 separate hinges. Optionally, more or less hinges can be provided as
desired. Inexample embodiments, the fixed portion 130 generally comprises a portion of a
complete disc-shaped contact face, and the flange portion 150 comprises the other portion
of the complete disc-shaped contact face, and wherein the flexible living hinges 164
generally extend between an end face 134 of the fixed portion 130 and an end face 166 of
the flange portion 150, for example, such that the flange portion 150 is movable between

the collapsed configuration (Figure 10) and the upright configuration (Figures 9 and 11).

[0048] As shown in Figure 11, the fixed portion 130 comprises at least one
interengagement feature 136 for coupling the flange portion 150 in the collapsed
configuration, for example, such that the pressure plate 120 can be compatible for
engagement with a syringe pump or for being pressed by a user’s thumb (see Figures 17-
19). Inexample embodiments, the interengagement feature 136 comprises a platform 140

having a pair of engagement fingers 142 extending outwardly from the end face 134 of the
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fixed portion 130 (and the fingers 142 being generally laterally offset from the platform 140)
for being received within a pair of spaced-apart channels or receivers 162 formed in the
flange portion 150. In example embodiments, the receivers 162 comprise end engagement
surfaces 163 for providing engagement with the fingers 142. For example, in example
embodiments, the fingers 142 comprise end surfaces 143 for engaging the end
engagement surfaces 163 of the receivers 162 when the flange portion 150 is in the
collapsed configuration. Furthermore, when the flange portion 150 is in the collapsed
configuration and the end surfaces 143 of the fingers 142 are engaging the end
engagement surfaces 163 of the flange portion 150, a lower surface 156 of the flange
portion 150 generally contacts the platform 140. In example embodiments, the upper
surfaces 144, 152 of the fixed and flange portions 130, 150 comprise surface features 146,
154 in the form of protruding and spaced-apart ribs. In example embodiments, the fingers
142 extending from the fixed portion 130 are generally extensions of two of the surface
features 146. According to example embodiments, the fingers 142 generally extend a
length such that there is at least some interference of the end surfaces 143 and the end
engagement surfaces 163. Optionally, other engagement or coupling features can be

provided for coupling the flange portion 130 in the collapsed configuration.

[0049] In example embodiments, flange portion 130 can comprise one or more
holes, slots or other openings 160 formed therein for receiving an IV hook or other
engagement member for suspending the plunger and an attached syringe. Inthe depicted
embodiment shown in Figure 11, the flange portion 150 generally comprises a circular
opening formed through the flange portion 150, for example, about at a midpoint defined
therebetweeen. Alternatively, the opening 160 can be other shapes including polygonal,

oval, or other shapes as desired.

[0050] Figures 12-14 show a syringe plunger 200 according to another example
embodiment of the present invention. As depicted and similarly described above, the

contact face 220 is generally disc-shaped and comprises a fixed portion 230 and a flange



WO 2017/147192 PCT/US2017/018957

14

portion 250, and wherein the flange portion 250 is generally movably mounted to pivot
relative to a portion of the fixed portion 230 about a linear pivot edge 232. According to
example embodiments, a single living hinge 264 pivotally joins the flange portion 250 to the
fixed portion 230 across the width of the contact face 220 of the syringe plunger. In
example embodiments, a pair of generally elongate and radiused protrusions 262 of the
flange portion are configured for coupling interengagement with engagement receivers 240
of a platform 236 of the fixed portion 130. In example embodiments, the receivers 240 and
the protrusions 262 are generally complementary in shape, for example, to provide for
fitting interengagement therebetween. In example embodiments, the coupling engagement
of the receivers 240 and protrusions 262 is such that at least some interference if provided
therebetween, for example to ensure some amount of frictional engagement therebetween
generally keeps the flange portion 150 in the collapsed configuration. To move the flange
portion to the upright configuration, the user uses a finger or other tool to lift the flange
portion relative to the fixed portion. In example embodiments, an end portion 238 of the
platform 236 comprises a larger radiused cutout (defined between the two engagement
receivers 240) such that a portion of the flange portion 250 overhangs the platform 136 and
beyond the end portion 238. Thus, a finger, tool or other device can engage only a portion
of the flange portion 250 to move the flange portion 250 from the collapsed configuration to
the upright configuration. As similarly described above, an opening can be formed through
the flange portion 250 for receiving an IV hook or other hanging support. In example forms,
the top surfaces of the fixed portion and the flange portion comprise an array of protruding
ribs 244, 254,

[0051] Figures 15-16 show a plunger 300 according to another example
embodiment of the present invention. As depicted, the plunger 300 is generally similar to
the plungers 10, 100, 200 as described above, for example, which comprises afirst or distal
end 312 and a second or proximal end 314. The distal end 312 comprises a sealing head

316 for tightly engaging an inner wall of a cavity of a syringe body with a fluid tight seal, and
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the proximal end 314 comprises a contact face 320 to engage a depressor of a syringe
pump or permit user manipulation by hand operation. A main body portion 322 of the
plunger 300 generally connects the first end 312 to the second end 314. In example forms,
the main body portion 322 generally comprises one or more planar ribs 324 connecting the
sealing head 316 to the contact face 320. According to example embodiments, an
engagement feature 330 comprising a U-shaped connector or spaced-apart arms 332
connect the main body portion 322 to the contact face 320. According to example
embodiments, at least one pass-through or opening 334 is formed within the engagement
feature 330 such that an IV hook or other hanging support can engage therewith for
hanging the plunger (and syringe attached thereto). In example embodiments, the contact
face 320 is generally circular in shape and comprises a generally planar upper surface 340

having a plurality of spaced-apart ribs 342 protruding from the upper surface 340 thereof.

[0052] In use, the hinged portion of the contact flange of the syringe plunger is
positioned in its flat or retracted position for use with a syringe S when using a syringe
pump SP or for manual actuation of the syringe (see Figures 17 and 19). In example
embodiments, the syringe S comprises a female connector FC (see Figures 18-19) in the
form of an ENFit compatible connector or coupling, for example, which can be connected
with another ENFit compatible coupling (which can be connected to a feeding tube FT). In
example embodiments, one or more syringe pump clamps C preferably engage the contact
flange of the plunger to retain the contact flange up against the driving arm of the pump.
As recited above, the thickness T of the contact flange is preferably between about 2 — 2.25
millimeters, for example, which provides a sufficient thickness for accommodating
engagement with the syringe pump clamps C. Alternatively, the hinged portion of the
contact flange of the syringe plunger is positioned in its upright or extended position for
hanging a syringe S in gravity-feed applications, with an IV hook or other hanging support H
extending through the opening in the hinged portion of the contact flange to hang the

syringe (see Figure 18). As described above according to some example embodiments,
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the syringe S comprises one or more vents V, for example, to utilize the syringe assembly
in a gravity-feed system. Further, the vented syringe and plunger of the present invention

can be used for manual manipulation or mounted for use with a syringe pump SP.

[0053] According to one example form, the packaged plunger (e.g., before being
opened by an end user) is generally configured such that the hinged portion is in its flat or
retracted position. According to example embodiments, for example in the case when the
plunger is molded with the hinged portion in the upright or extended position, the home
position of the hinged flange is generally in the flat, retracted position, for example, which
can be manipulated with one or more fingers or thumb, and for compatible use with a
metering pump. According to some example embodiments, after the manufacture thereof
for example in the case where the plunger is plastic injection molded with the flange being
in the upright configuration, one or more of the molded plungers can be directed to an
assembly line or feeding machine whereby one or more machines and/or operators move
the flange portion from the upright configuration to the collapsed configuration, for example,
such that the plunger, when assembled individually or with the syringe, is packaged with
the flange in the collapsed configuration. Alternatively, in the case where the plunger is
assembled with the syringe prior to packaging of the assembly, the plunger with the flange
in the upright configuration can be assembled with the syringe and then the assembly can
be moved through an automated process whereby a portion of the syringe is captured by a
machine or fixture which in turn performs one or more steps to move the flange portion of
the contact face from the upright configuration to the collapsed configuration. Optionally,
an individual can grab the assembled syringe and plunger and manually move the flange

portion from the upright configuration to the collapsed configuration.

[0054] Figure 20 shows a plunger 400 according to another example embodiment of
the present invention. As depicted, the plunger 400 comprises a contact face 420
comprising an upper surface 422 and optionally having a plurality of raised projections or

other surface features, for example, as described above with respect to other embodiments
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of the invention. In example embodiments, the contact face 420 is generally a one piece
circular disc having one or more openings 430 extending through the entirety of the contact
face 420, for example such that an IV hook or other hanging support H can extend through
at least one of the openings 430 to provide for suspending or hanging of the syringe
plunger 400 (and syringe barrel S connected with the plunger 400). According to one
example embodiment, the openings are generally circular in shape and sized for
compatibility with the support H. Optionally, openings of other shapes and sizes can be
provided as desired. In other example embodiments, one of the openings can be shaped
and sized for compatibility with a first support type, hanger or feature, and the other
openings can be sized and shaped for compatibility with another support type, hanger or
feature, for example, wherein multiple supportive features can be used to hang the syringe
therefrom. Optionally, the one or more openings can be sized and shaped for compatibility

with a range of supports is various sizes and shapes.

[0055] While the invention has been described with reference to preferred and
example embodiments, it will be understood by those skilled in the art that a variety of
modifications, additions and deletions are within the scope of the invention, as defined by

the following claims.
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What is Claimed is:

1. A syringe plunger for movably mounting within a syringe barrel, the plunger
comprising afirst end and a second end, and a middle body portion extending between the
first and second ends, wherein a sealing head is provided at the first end and a contact
face is provided at the second end, wherein the contact face comprises a fixed portion
mounted to the middle body portion and a flange portion mounted to the fixed portion and
movable relative to the fixed portion between an open configuration and a closed
configuration, wherein in the open configuration an IV hook or other engagement member

can engage an opening formed in the flange portion.

2. The syringe plunger of Claim 1, wherein at least one living hinge connects the flange

portion to the fixed portion.

3. The syringe plunger of Claim 2, wherein the at least one living hinge integrally

connects the flange portion to the fixed portion.

4. The syringe plunger of Claim 1, wherein in the closed configuration the flange

portion is generally planar with respect to the fixed portion.

5. The syringe plunger of Claim 4, wherein in the open configuration the flange portion

is generally oriented perpendicular relative to the fixed portion.

6. The syringe plunger of Claim 1, wherein the fixed portion comprises a pair of arms
and a central member and wherein the flange portion comprises a U-shaped portion

comprising end extensions and a central connection portion.

7. The syringe plunger of Claim 6, wherein each of the end extensions are movably

mounted to the arms of the fixed portion by a living hinge.

8. The syringe plunger of Claim 7, wherein the flange portion comprises a central
aperture defined between the end extensions and the central connection member for

receiving the IV hook or other engagement member.
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9. The syringe plunger of Claim 1, wherein the contact face is generally circular in

shape.

10. A syringe plunger for movably mounting within a syringe barrel, the syringe plunger
comprising a contact face, the contact face comprising a hinged portion and a fixed portion,
wherein the hinged portion is pivotally coupled to the fixed portion and movable between an
open configuration and a closed configuration, wherein in the open configuration an

opening is accessible for receiving a hanging support member.

11.  The syringe plunger of Claim 10, wherein the contact face is generally circular in

shape.

12.  The syringe plunger of Claim 10, wherein the contact face comprises a thickness of

between about 2.00 — 2.25 millimeters.

13.  The syringe plunger of Claim 10, wherein at least one living hinge integrally connects

the hinged portion to the fixed portion.

14.  The syringe plunger of Claim 10, wherein in the open configuration the contact face

is compatible for both manual manipulation and engagement and use with a syringe pump.

15. A syringe comprising a syringe barrel and a syringe plunger adapted to advance and
retract within the syringe barrel, the syringe plunger comprising a contact flange with a
hinged portion movable between a retracted position adapted for use with a syringe pump

or manual actuation, and an extended position adapted for hanging from a support.

16.  The syringe of Claim 15, wherein the syringe comprises at least one vent and an

ENFit compatible coupling.

17.  The syringe of Claim 16, wherein the ENFit compatible coupling comprises a female

connector.
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18.  The syringe of Claim 15, wherein the contact flange comprises a pair of arms and a
central member and wherein the hinged portion comprises a U-shaped portion comprising

end extensions and a central connection portion.

19.  The syringe of Claim 18, wherein each of the end extensions are movably mounted

to the arms of the fixed portion by a living hinge.

20. The syringe of Claim 15, wherein the contact flange comprises a thickness of

between about 2.00 — 2.25 millimeters.
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