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LARGE BORE ENTERAL CONNECTOR

Cross-Reference to Related Application

[0001] This application claims the priority benefit of U.S. Provisional Patent
Application Serial No. 62/279,156 filed January 15, 2016, the entirety of which is hereby

incorporated by reference herein.

Technical Field

[0002] The present invention relates generally to the field of connectors for feeding
tubes, and more particularly to connectors for large bore feeding tubes for blenderized

feeding applications.
Background

[0003] Enteral feeding systems are generally utilized to supply nutrition to the human
gastrointestinal tract through an enteral feeding tube. For example, in the field of enteral
feeding systems, optional delivery methods can include an enteral pump, syringe pump, or
gravity feed delivery system. Optionally, a gastric pressure relief system can be used in
conjunction with enteral feeding systems, for example when the subject is susceptible to

reflux.

[0004] Enteral syringes and other components having enteral-only couplings or
connectors conforming to the new ISO 80369-3 design standard (commonly known as
ENFit®) have been known to restrict and limit the flow of some feeds used with enteral
feeding systems, for example, blenderized foods. In particular, gravity feed systems
utilizing the new 1ISO 80369-3 standard components with blenderized foods typically lack
some functionality, for example, as the new ISO 80369-3 standard includes conduits that

substantially restrict the flow of high viscosity fluids such as blenderized foods.
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[0005] Thus, it can be seen that needs exist for improved couplings and connectors
for enteral syringes and other components that reduce their resistance to the flow of high
viscosity fluids, for example, when using the enteral pump, syringe pump, gravity feed
delivery system, or other various delivery systems. It is to the provision of a large bore
enteral connector providing for the adequate flow of high viscosity fluids therethrough that

the present invention is primarily directed.
Summary

[0006] In example embodiments, the present invention provides a large bore enteral
connector configured for compatibility with blenderized feeding applications, for example, to

support high viscosity fluids such as blenderized foods.

[0007] In one aspect, the present invention relates to a large bore enteral connector
including a first end having an outer circumferential collar including an internal threaded
portion defining a least one thread, and a second end including a tube coupling member for
sealingly engaging with an end of a feeding tube. In example embodiments, the tube
coupling member includes an internal conduit axially extending through the entirety of the

connector between the first and second ends.

[0008] In example embodiments, the internal conduit defines an inner diameter of
between about 3 —6 millimeters. In one example embodiment, the internal conduit defines
an inner diameter of about 5.64 millimeters. In example embodiments, the tube coupling
member is sized and shaped for sealingly engaging an internal periphery portion of the
feeding tube. Optionally, the tube coupling member is sized and shaped for sealingly
engaging an external periphery portion of the feeding tube. In example embodiments, the
tube coupling member is generally shaped and sized to be sealingly engagable with

feeding tubes of French gauges between 10 — 34.

[0009] In another aspect, the present invention relates to a syringe having a syringe

tip extending therefrom, the syringe tip having exterior features compatible with the ISO
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80369-3 design standard, and a conduit extending through the entirety of the syringe tip
and defines an inner diameter of between about 3 — 6 millimeters. In example
embodiments, the inner diameter of the conduit of the syringe tip is about 5.26 millimeters.
In example embodiments, the syringe tip is configured for sealingly engaging with an outer
circumferential collar having an internal threaded portion defining at least one thread. In
example embodiments, an end surface of the syringe tip is generally sealingly engaged
with an internal seating surface of the outer collar. In example embodiments, the syringe
tip includes an angled surface formed at an end portion thereof, and wherein a central
collar is formed with the internal seating surface to provide a sealed connection when the

syringe tip is removably coupled with the outer collar.

[0010] In another aspect, the present invention relates to a connector for attachment
to a feeding tube, the connector including a first end having an exterior shape and features
compatible with design standard ISO 80369-3; and a second end including a coupling
member for sealing engagement with a feeding tube. In example embodiments, the first
end includes an outer collar having an internal threaded portion including one or more
threads. In example embodiments, the second end includes a conduit axially extending
through the entirety of the connector and defining a minimum inner diameter. In example
embodiments, the minimum inner diameter is generally between about 3 — 6 millimeters. In
example embodiments, the minimum inner diameter is about 5.64 millimeters. In example
embodiments, the first end includes a cylindrical female member having a conduit
extending therethrough and defining an inner diameter. In example embodiments, the inner
diameter of the conduit of the cylindrical female member is between about 3 — 6
millimeters. In example embodiments, the inner diameter of the conduit of the cylindrical
female member is about 5.26 millimeters. In example embodiments, the coupling member
of the second end is configured for sealingly engaging an internal periphery portion of the
feeding tube. In example embodiments, the coupling member of the second end is

configured for sealingly engaging an outer periphery portion of the feeding tube.
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[0011] These and other aspects, features and advantages 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

[0012] FIGURE 1 is a perspective view of a large bore connector according to an
example embodiment of the present invention, the large bore connector providing coupling

engagement between a syringe and a feeding tube.

[0013] FIGURE 2 is a cross-sectional view of the large bore connector, feeding tube

and syringe taken along line 2-2 of Figure 1.
[0014] FIGURE 3 is a cross-sectional view of the connector of Figure 2.

[0015] FIGURE 4 is a perspective view of a large bore connector coupled to an end
of a feeding tube according to another example embodiment of the present invention, the

large bore connector comprising a cap tethered thereto.

[0016] FIGURE 5 is a cross-sectional view of the large bore connector, feeding tube,

cap and tether taken along line 5-5 of Figure 4.
[0017] FIGURE 6 is a cross-sectional view of the large bore connector of Figure 5.

[0018] FIGURE 7 is a perspective view of a large bore connector coupled to an end
of a feeding tube of Figure 4, and showing the cap removably coupled within the large bore

connector.
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[0019] FIGURE 8 is a cross-sectional view of the large bore connector, feeding tube,

cap and tether taken along line 8-8 of Figure 7.

[0020] FIGURE 9 is a perspective view of the large bore connector and feeding tube

of Figure 4, and showing a syringe coupled to a portion of the connector.

[0021] FIGURE 10 shows a cross-sectional view of the large bore connector, the

syringe, and the feeding tube taken along line 10-10 of Figure 9.

[0022] FIGURE 11 shows a chart showing the dimensions of the inner diameter and
areas of the male and female ENFit couplings as defined in the ISO 80369-3 design
standard, and the dimensions of the inner diameter and areas of the modified couplings of

the connectors.
Detailed Description of Example Embodiments

[0023] 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.

[0024] 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



WO 2017/123907 PCT/US2017/013382

6

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.

[0025] With reference now to the drawing figures, wherein like reference numbers
represent corresponding parts throughout the several views, Figures 1-10 show a plurality
of components for blenderized feeding applications including large bore connectors,
syringes comprising a large bore formed within the tip thereof, and a feeding tube for

coupling engagement with the large bore connectors and the syringe tips.

[0026] According to example embodiments, the present invention comprises a large
bore enteral coupling or connector 10, 100 that is compatible with blenderized feeding. As
depicted in Figure 3, the connector 10 comprises a first end 12 for removably coupling and
providing sealing engagement with a syringe tip FC of a syringe S and a second end 14 for
coupling with an end of a feeding tube FT (see Figure 2). In example embodiments, the
first end 12 of the connector 10 generally comprises a modified male ENFit coupling, for
example, having a collar 30 comprising an internal threaded portion including threads 32 for
removable engagement with a pair of lugs R provided on the syringe tip FC of the syringe S
(see Figure 2). The second end 14 of the connector 10 is configured such that the feeding
tube FT is fitted around an outside periphery thereof (see Figures 2-3). For example,
according to one example form, the second end 14 comprises a tube coupling member 34
that defines a central conduit 20 (extending entirely through the connector 10). The tube
coupling member 34 comprises an outer peripheral engagement surface 35, and a collar
portion 36 is generally offset from the second end 14 and extends entirely around the
engagement surface 35. As such, the feeding tube FT (e.g., the inner peripheral surface
formed by the conduit) is generally configured for frictional engagement with the outer
periphery 35 of the coupling member 34. Optionally, the engagement surface 35 can
comprise one or more barbed features to securely capture and seal with the feeding tube.
In example embodiments, the collar portion 36 comprises an abutment surface 40, which is

generally oriented perpendicular relative to the outer periphery 35 to allow for abutment
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with the end of the feeding tube FT. As will be described below, the feeding tube FT can be

sealingly engaged with the connector 10.

[0027] Optionally, a channel 42 is formed within a portion of the connector 10 (e.g.,
generally near a midpoint between the ends 12, 14) for receiving a tether or other ring-like
member, for example, to which a portion of the tether extending therefrom could be used to

capture a cap or closure (see Figures 4-5, 7-10).

[0028] As depicted in Figures 2-3, the size of the conduit 20 of the connector 10 is
substantially larger than the conduit of the male coupling defined in the ISO 80369-3 design
standard. For example, with reference to Figure 3, the conduit 20 defines an inner
diameter X4, which is sized to be between about 3 — 6 millimeters, for example, about 5.64
millimeters according to one example embodiment. For comparison purposes, a male
coupling MC defined in the 1ISO 80369-3 design standard and shown in dashed lines (for
illustration purposes only), defines an inner diameter Xyc of about 2.90 millimeters.
Accordingly, the minimum inner diameter X; of the conduit 20 of the connector 10 is
generally between about 0.10 — 3.10 millimeters larger, for example by about 2.74
millimeters larger than the inner diameter of the conduit defined by the male coupling MC
referenced in the 1ISO 80369-3 design standard. Preferably, the increase in the inner
diameter of the conduit reduces the restriction on the flow of high viscosity fluids, for

example, blenderized foods.

[0029] As depicted in Figure 2, to assist in minimizing the restriction of high viscosity
fluids flowing to/from the syringe S, the syringe tip FC comprises a modified female ENFit
coupling, for example, which comprises a substantially uniform conduit having an inner
diameter X, that is generally similar to the inner diameter X, of the conduit 20 of the
connector 10. In example embodiments, the inner diameter X, of the syringe tip FC is
between about 3 — 6 millimeters, for example, about 5.26 millimeters according to one

example embodiment of the present invention. For comparison purposes, an inner collar
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CS of the female ENFit coupling defined in the ISO 80369-3 design standard and shown in
dashed lines (for illustration purposes only), defines an inner diameter Xcs of about 2.90
millimeters. Accordingly, the minimum inner diameter of the syringe tip FC of the syringe S
is generally about 2.36 millimeters larger than the inner diameter Xcgs of the inner collar CS
that is defined by the female ENFit coupling referenced in the ISO 80369-3 design
standard. Preferably and a similarly recited above, the increase in the inner diameter of the
conduit of the syringe tip FC is less restrictive on the flow of high viscosity fluids, for

example, blenderized foods.

[0030] In example embodiments, the minimum inside diameter or lumen dimension
of the coupling, connector or syringe tip of the present invention is preferably configured to
be compatible with blenderized food of various forms. According to example embodiments,
the inner diameters X4, X2, and X; of the conduits or bores defined therein, respectively, is
at least about 3.0 millimeters, or at least about 3.5 millimeters, more preferably at least
about 4 millimeters, more preferably at least about 4.5 millimeters, more preferably at least
about 5 millimeters, for example about 5.26 millimeters in an example embodiment, and

about 5.64 millimeters in an another example embodiment.

[0031] Optionally, the first end 12 of the connector 10 (or collar 30) may be generally
flared or tapered to comprise a substantially wider end that tapers towards a central axis
that defines a dimension that is generally within the range for providing coupling
engagement with the syringe tip FC, for example, wherein the outer dimensions of the
syringe tip FC are generally sized according to ENFit standards. In some example
embodiments, the connector 10 comprises a tapered receiver that tapers from an outer
receiver dimension greater than that of a standard ENFit coupling to an inner receiver
dimension generally equal to that of a standard ENFit coupling. According to example
embodiments of the present invention, the engagement portions or mating surfaces of the
connector 10 and the syringe tip FC are compatible to connect with connectors of the ISO
80369-3 design standard.
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[0032] As depicted in Figures 4 — 10 and according to another example embodiment
of the present invention, an outer or exterior portion of the feeding tube FT is configured for
removable engagement with the second end 14 of the connector 100, for example, rather
than an inner or interior surface of the feeding tube being engaged with the second end 14.
For facilitating the engagement of the end of the feeding tube FT and the flow of
blenderized food therethrough, a conduit 120 (oriented axially relative to the ends 112, 114
of the connector 100) extends entirely through the connector 100. For example, as
depicted in Figures 5-6, the first end 112 is substantially similar to the first end 12 of the
connector 10, for example, whereby the first end 112 comprises a collar 130 comprising an
internally threaded portion defining one or more threads 132 for providing interengagement
with the ribs R of the syringe tip FC, for example, to provide for sealingly engaging a
syringe tip FC of a syringe S. Optionally, other modified female ENFit connectors or
couplings (in addition to a syringe tip FC) can be utilized for connection with the first ends
12, 112 of the connectors 10, 100. For example, according to some example embodiments
of the present invention, an extension set or member can be interconnected in the feeding
system, for example, whereby one of the ends of the feeding tube comprises a connector
comprising a first end having a modified female ENFit coupling and defining an inner
diameter X, of about 5.26 millimeters, and a second end for engagement with the end of
the feeding tube. The other end of the feeding tube, according to one example
embodiment, comprises one of the connectors 10, 100 as described herein. Thus, when a
greater extension is needed between the feeding tube F T connected to the patient and the

syringe S, an extension comprising compatible end connectors can be used as desired.

[0033] Referring back to Figure 6, the second end 114 comprises a coupling 134 for
receiving an end of the feeding tube FT. In example embodiments, the coupling 134
comprises an outer shell comprising a pair of wings or gripping features 140, and an inner
engagement surface 135 and abutment surface 136 are formed within the coupling and

defining the conduit 120. According to example embodiments, an end of the feeding tube



WO 2017/123907 PCT/US2017/013382

10

FT is generally fitted within the conduit 120 such that an outer or exterior portion of the
feeding tube FT is frictionally engaged with the inner engagement surface 135. In example
embodiments, the feeding tube is generally fully seated with the coupling 134 once the end
of the feeding tube FT is abutting the abutment surface 136. Optionally, barbs or other
engagement features or components can be formed within at least a portion of the inner
engagement surface 135, for example, to provide sealing engagement between the end of

the feeding tube FT and the coupling 134.

[0034] In example embodiments, the gripping features 140 can benefit the user
during installation or removal of the feeding tube FT, syringe tip FC, or other modified
female ENFit coupling formats. In example embodiments, two gripping features 140 are
generally formed on an outer exterior portion of the coupling 134 at diametrically opposing
positions, for example, which generally extend from the second end 114 to a portion of the
connector generally near the midpoint thereof. In example embodiments, the gripping
features 140 are at least partially radiused and generally transition in their height along the
extension thereof. Optionally, only one or more than two gripping features can be formed

as desired along an outer periphery portion of the connector 100 as desired.

[0035] As depicted in Figure 6, a male coupling MC defined in the ISO 80369-3
design standard and shown in dashed lines defines an inner diameter Xyc of about 2.90
millimeters. In example embodiments, rather than having the substantially reduced inner
diameter Xyc of the male coupling MC, a central collar is formed within the connector and
defined between the first and second ends 112, 114. In example embodiments, the central
collar defines a minimum inner diameter X3 of between about 3 — 6 millimeters, for
example, about 5.64 millimeters according to one example embodiment. Accordingly, the
minimum inner diameter of the conduit 20 of the connector 100 is generally about 2.74
millimeters larger than the inner diameter of the conduit defined by the male coupling MC

referenced in the 1ISO 80369-3 design standard. Preferably, the increase in the inner
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diameter of the conduit reduces the restriction on the flow of high viscosity fluids, for

example, blenderized foods.

[0036] According to example embodiments, the central collar of the coupling 100
comprises an angled engagement or sealing surface 133, which preferably provides for
sealing engagement with a chamfered edge around the end tip of the syringe tip FC (see
Figure 10). In example embodiments, the angles of the angled engagement surface 133
and the chamfered edge of the syringe tip FC are generally complementary, for example,
such that they generally seat or sealingly engage each other. Accordingly, the angled
sealing surface 133 of the connector 100 provides an adequate seal with the syringe tip
when the two are coupled together. In example forms, the angled sealing surface 133 of
the connector 100 is oriented at an angle of about 45 degrees relative to an elongate axis Y
extending through the bore 120 of the connector. Optionally, the angled sealing surface
133 may be oriented at other angles, for example, at about 20 degrees, about 30 degrees,
or for example between about 40 — 50 degrees. In the same manner, a closure 150 can
comprise an angled end surface 153, which is substantially complementary to the angle of
the angled engagement surface 133, for example, such that a seal is provided when the

closure 150 is removably coupled with the first end 112 of the connector 100.

[0037] According to some example embodiments, as similarly described above, the
connector 100 can comprise a channel 142 formed along at least a portion of the outer
periphery of the connector, for example, such that a cap or closure 150 can be coupled with
the connector 100 by a tether 160. In example embodiments, the closure comprises a
coupling portion 152 comprising engagement ribs 154 for coupling engagement with the
threads 132 of the internal threaded portion of the collar 130. Optionally, partial threads
(e.g., lugs) or one or more helical threads (e.g., fully threaded) may be provided on the
coupling portion 152, for example, rather than the depicted engagement ribs 154. An end
opposite of the engagement ribs 154 comprises a pair of wings or gripping features 156, for

example, to facilitate the gripping thereof and for attachment/removal from the collar 130 of
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the first end 112. Preferably, the gripping features 156 can be shaped and sized as
desired. For example, as depicted in Figure 7, when the closure 150 is sealingly engaged
with the collar 130, the gripping features 156 of the closure 150 slowly transition in height
from a first height that is at least partially greater than a second height. Further moving
along the connector, the gripping features 140 transition from a first height to a second
height, for example, wherein the first height is at least partially greater than the second
height. Thus, when the closure 150 is sealingly engaged with the first end 112 of the
connector 100, the gripping features 156, 140 generally define an undulating or saw-tooth
configuration such that the gripping features transition from a fist height to a second height,
and back to a first height and further transitioning to the second height. Optionally, the
extension and orientation of the gripping features can be configured as desired. For
example, according to an example embodiment, the gripping features 156 can transition
from the second height to a first height, such that when the closure 150 is sealingly
engaged with the first end 112, the gripping features 156, 140 are at least partially

symmetrical whereby the shorter second heights are defined at the outer ends thereof.

[0038] In example embodiments, a plurality of different sized feeding tubes FT can
be used for coupling engagement with the connectors 10, 100 of the present invention. For
example, according to example embodiments, the feeding tubes are generally sized
between a French gauge of about 10 — 34, for example, between about 14Fr — 32Fr
according to example embodiments of the present invention. In example embodiments, the
specific size and dimensions of the second end 14, 114 of the connector 10, 100 can be
adjusted based on the size of the feeding tube, and for example, based on whether the
outer periphery or inner diameter of the end of the feeding tube FT is intended for

engagement with the second end 14, 114.

[0039] According to example embodiments and described above, the inner diameter
of the connectors 10, 100 and syringe tip FC of the present invention are generally modified

with respect to the dimensions defined by the ENFit standard (see ENFit design standard,
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ISO 80369-3, incorporated herein by reference). As shown in the chart of Figure 11, the
inner diameter and area of the male and female ENFit couplings according to the ISO
80369-3 design standard are shown. For example, the areas Auc and Acs taken at the
inner diameters of Xuc and Xcs are both equal to 6.61 mm? (e.g., A = r?). Similarly, the
modified inner diameters and areas are shown, which are substantially greater than the
dimensions defined by the ENFit standard. For example, according to one example
embodiment, X; and X3 are about 5.64 millimeters (with the respective areas A and As
being about 24.98 mm?). And X, is about 5.26 millimeters (with the respective area A,
being about 21.73 mm?). As similarly recited above, the modified inner diameters can be
varied as desired, for example, which are generally defined between about 3 — 6
millimeters. For example, according to one preferred embodiment, the modified inner
diameter of the male coupling is about 5.64 millimeters, and the modified inner diameter of

the female coupling is about 5.26 millimeters.

[0040] According to example embodiments, the present invention preferably expands
or enlarges the conduits or through bores of the male and female ENFit couplings such that
the female ENFit connector (e.g., the “giving side”) is returned to a “male” connector and
the male ENFit connector (e.g., the “patient access side” or “feeding tube side”) is returned
to a “female” connector. For example, as described above, by removal of the male
coupling MC from the connector (see first ends 12, 112 comprising the collars 30, 130), the
modified male ENFit coupling is returned to a “female” coupling and the modified female
ENFit coupling is returned to a “male” coupling. Accordingly, the modified male ENFit
coupling or “female” coupling is compatible for connection with ISO 80369-3 connectors
(e.g., female ENFit couplings) and the modified female ENFit coupling or “male” coupling is
compatible for connection with ISO 80369-3 connectors (e.g., male ENFit coupling). As
such, according to example embodiments, the exterior or mating features of the modified
male and female ENFit couplings as described herein are preferably connectable with each

other (e.g., modified male ENFit coupling connectable with modified female ENFit
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coupling), and the modified male and female ENFit couplings are also connectable with the
male and female ENFit connectors sized and shaped according to the ISO 80369-3 design

standard.

[0041] According to example embodiments, the connectors as described herein
preferably resist or prevent inadvertent misconnection with other coupling or connector
formats, which could potentially lead to unintended or undesirable consequences. IN
example embodiments, a misconnection analysis of the connectors 10, 100 as described
herein are compared to various other coupling formats. For example, preferably the
connector resists or prevents inadvertent misconnection with the other coupling formats. In
example embodiments, the coupling formats that were tested for resisting and preventing
inadvertent misconnection with the connectors 10, 100 include ISO80369-2 respiratory,
ISO80369-3 enteral (male only), ISO80369-5 limb cuff, ISO80369-6 neuraxial, and
ISO80369-7 introvascular and hypodermic.

[0042] The present invention also comprehends feeding syringes, feeding tubes and
other components compatible with the above described blenderized feeding couplings, as
well as methods of fabrication and use of the above described blenderized feeding
couplings, such as for example by omission, removal or other modification of a standard
ENFit connector and/or associated enteral feeding components. Components according to
the present invention are optionally compatible with both gravity fed and bolus fed
blenderized feeding applications, for example utilizing syringes, bags or other food storage
and delivery applications. Optionally, a sieve or screen is provided for placement in the
delivery path, for example in the syringe body, with openings sized to prevent passage of
food particles larger than the minimum ID of the coupling or connector, to prevent clogging
or blockage. In further example embodiments, an X-valve or slit membrane valve is

optionally provided in the coupling lumen to prevent leakage or backflow.

[0043] 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
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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 large bore enteral connector comprising:

a first end including an outer circumferential collar having an internal threaded

portion defining a least one thread; and

a second end comprising a tube coupling member for sealingly engaging with an end
of a feeding tube, the tube coupling member comprising an internal conduit axially

extending through the entirety of the connector between the first and second ends.

2. The large bore enteral connector of Claim 1, wherein the internal conduit defines an

inner diameter of between about 3 — 6 millimeters.

3. The large bore enteral connector of Claim 2, wherein the internal conduit defines an

inner diameter of about 5.64 millimeters.

4. The large bore connector of Claim 1, wherein the tube coupling member is sized and

shaped for sealingly engaging an internal periphery portion of the feeding tube.

5. The large bore connector of Claim 1, wherein the tube coupling member is sized and

shaped for sealingly engaging an external periphery portion of the feeding tube.

6. The large bore connector of Claim 1, wherein the tube coupling member is generally
shaped and sized to be sealingly engagable with feeding tubes of French gauges between
10 — 34.

7. A syringe comprising a syringe tip extending therefrom, the syringe tip comprising
mating features compatible with the ISO 80369-3 design standard, and a conduit extending
through the entirety of the syringe tip and defines an inner diameter of between about 3 -6

millimeters.

8. The syringe of Claim 7, wherein the inner diameter of the conduit of the syringe tip is

about 5.26 millimeters.
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9. The syringe of Claim 8, wherein the syringe tip is configured for sealingly engaging
with an outer circumferential collar having an internal threaded portion defining at least one
thread.

10.  The syringe of Claim 9, wherein an end surface of the syringe tip is generally

sealingly engaged with an internal seating surface of the outer collar.

11.  The syringe of Claim 10, wherein the syringe tip comprises an angled surface
formed at an end portion thereof, and wherein a central collar is formed with the internal
seating surface to provide a sealed connection when the syringe tip is removably coupled

with the outer collar.
12. A connector for attachment to a feeding tube, the connector comprising:

a first end comprising an exterior shape and features compatible with design
standard ISO 80369-3; and

a second end comprising a coupling member for sealing engagement with a feeding
tube.

13.  The connector of Claim 12, wherein the first end comprises an outer collar

comprising an internal threaded portion comprising one or more threads.

14.  The connector of Claim 12, wherein the second end comprises a conduit axially

extending through the entirety of the connector and defining a minimum inner diameter.

15.  The connector of Claim 14, wherein the minimum inner diameter is generally

between about 3 — 6 millimeters.

16.  The connector of Claim 15, wherein the minimum inner diameter is about 5.64

millimeters.

17.  The connector of Claim 12, wherein the first end comprises a cylindrical female

member comprising a conduit extending therethrough and defining an inner diameter.



WO 2017/123907 PCT/US2017/013382

18

18. The connector of Claim 17, wherein the inner diameter of the conduit of the

cylindrical female member is between about 3 — 6 millimeters.

19. The connector of Claim 18, wherein the inner diameter of the conduit of the

cylindrical female member is about 5.26 millimeters.

20.  The connector of Claim 12, wherein the coupling member of the second end is

configured for sealingly engaging an internal periphery portion of the feeding tube.

21.  The connector of Claim 12, wherein the coupling member of the second end is

configured for sealingly engaging an outer periphery portion of the feeding tube.
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ID defined in ISO 80369-3 Standard

Modified ID

Female ENFit Coupling X0g=2.90 mm X5 =5.26 mm
Area defined in ISO 80369-3 Standard Modified Area

Male ENFit Coupling

A, =661 mm>

- 2
A, &py=2498mn

Female ENFit Coupling

A =661 mm*

A, =213 mm*
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