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ABSTRACT

An adaptor for discriminating connection of an oral tip having a length greater than 0.50
(12.70 mm) to a teeding line and for preventing sealed connection with a standard semi-rigid luer tip
having a length less than or equal to 0.50 in (12.70 mm) is disclosed. The adaptor includes a
duckbill valve spaced at least 0.50 in (12.70 mm) downstream from a first open end of the body such
that when an oral tip 1s fully inserted into a connection port, the oral tip engages valve flaps of the
duckbill valve and opens the valve, and when a standard semi-rigid luer tip is fully inserted into the
connection port, the standard semi-rigid luer tip does not contact the valve flaps and the valve flaps

remain in a closed position.
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FEMALE ADAPTOR FOR FEEDING LINE

FIELD OF THE INVENTION

[0001] The present invention generally relates to a female adaptor for a teeding line.

BACKGROUND OF THE INVENTION

[0002] Tubing and catheter misconnections are a serious problem in hospitals. One such
type of misconnection error involves enteral feeding tubes and intravenous catheters. Enteral feeding
tubes are used to administer liquid nutritional solutions and medications directly to a patient's
gastrointestinal system. In contrast, intravenous catheters are used to admimster liquid nutritional
solutions and medications directly to a patient's vascular system. Patients may be harmed if feeding
solutions are administered intravenously and vice versa. Errors such as this occur because medical
professionals use similar or identical tubing for different purposes. The use of luer tips, including
luer-lock components, contributes to many of these errors because they enable functionally dissimilar
tubes or catheters to be connected. For example, a luer tip may be inserted improperly into a

connector or adaptor of a feeding tube, with potential harmtul results.

SUMMARY OF THE INVENTION

[0003] In one aspect, an adaptor for discriminating connection of an oral tip having a length
greater than 0.50 (12.70 mm) to a feeding line and for preventing sealed connection with a standard
semi-rigid luer tip having a length less than or equal to 0.50 in (12.70 mm) generally comprises a

body having first and second open ends and a passage for flow of fluid from the first end to the

second end. An oral tip connector defines a connection port in the passage adjacent the first end of
the body. The connection port is sized and shaped to sealingly receive the oral tip and to prevent
sealing connection with the standard semi-rigid luer tip having a length less than or equal to 0.50 1n
(12.70 mm). A duckbill valve is in the passage between the first and second open ends of the body.
The duckbill valve comprises valve flaps that are biased toward a closed position in which the tlaps
are in sealing contact with one another at an apex of the valve to substantially seal the second open
end of the body from the connection port. The duckbill valve 1s spaced at least 0.50 in (12.70 mm)
downstream from the first open end of the body such that when the oral tip is fully inserted into the

connection port, the oral tip engages the valve flaps and opens the valve. When the standard semi-
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rigid luer tip 1s fully inserted into the connection port, the standard semi-rigid luer tip does not
contact the valve flaps and the valve flaps remain in the closed position.

[0004] In another aspect, a feeding administration set generally comprises an oral tip
having a length greater than 0.50 in (12.70 mm). An adaptor comprises a body having first and
second open ends and a passage for flow of fluid from the first end to the second end. An oral tip
connector defines a connection port in the passage adjacent the first end of the body. The connection
port 1s sized and shaped to sealingly receive the oral tip. A duckbill valve is in the passage between
the first and second open ends of the body. The duckbill valve comprises valve flaps that are biased
toward a closed position in which the flaps are in sealing contact with one another at an apex of the
valve to substantially seal the second open end of the body from the connection port. The duckbill
valve 1s spaced downstream from the first open end of the body such that when the oral tip is fully
inserted into the connection port, the oral tip engages the valve flaps and opens the valve.

[0005] In yet another aspect, an adaptor for connecting an oral tip to a feeding line
generally comprises a tubular body having an exterior surface. First and second open ends and a
passage for tlow of fluid from the first end to the second end. An integrally formed, one-piece oral
tip connector is secured to the body. The oral tip connector includes an inner sealing member in the
passage adjacent the first end of the body defining a connection port that is and shaped to sealingly
receive the oral tip. The inner sealing member has first and second ends, a skirt having a radial
portion adjacent the first end of the sealing member and overlying the first open end of the body, and
an axial portion surrounding the exterior surface of the body. A duckbill valve adjacent the second
end of the inner sealing member is in the passage between the first and second open ends of the
body. The duckbill valve comprises valve flaps that are biased toward a closed position in which the
flaps are in sealing contact with one another at an apex of the valve to substantially seal the second
open end of the body from the connection port. The duckbill valve is spaced downstream from the
first open end of the body such that when the oral tip is fully inserted into the connection port, the
oral tip contacts the valve flaps and opens the valve. ‘

[0006] Other objects and features will be in part apparent and in part pointed out

hereinafter.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0007] FIG. 1 is a perspective of one embodiment of an enteral feeding set;

[0008] FIG. 1A is an enlarged, fragmentary side elevation of an oral tip syringe of the
feeding set;

[0009] FIG.2i1san explbded perspective of a female adaptor and feeding tube of the enteral
feeding set;

[0010] FIG. 3 is a front elevation of the temale adaptor;

[0011] FIG. 4 is asectional view of the female adaptor taken in the plane including the line
4--4 1n FIG. 3;

[0012] FIG. 5 is similar to FIG. 4 but with the oral tip syringe of the enteral feeding set
inserted in the female adaptor;

[0013] FIG. 6is a sectional view of the female adaptor similar to FIG. 5 but with a standard
semi-rigid luer tip syringe inserted in the female adaptor;

[0014] FIG. 7 is a sectional view of a second embodiment of an enteral feeding set with an
oral tip syringe partially inserted in a female adaptor; and

[0015] FIG. 8 is similar to FIG. 7 but with the oral tip syringe fully inserted into the female
adaptor.

[0016] Corresponding reference characters indicate corresponding parts throughout the

drawings.

DETAILED DESCRIPTION OF THE DRAWINGS

[0017] Referring to FIG. 1, an enteral feeding set is generally indicated at 10. The enteral
feeding set includes a syringe (broadly, a source of liquid enteral product), generally indicated at 12,
comprising a barrel 13 and an oral tip 14 extending outward from the barrel. The feeding set 10 also
includes a female adaptor, generally indicated at 16, secured to a feeding line comprising feeding
tubing 18. The female adaptor 16 is compatible with the oral tip 14 of the syringe 12 for delivering
the liquid enteral product into the feeding tubing 18 and to a patient. Specifically, the adaptor 16 is
configured for permitting connection of the oral tip 14 to the feeding line 18 and for preventing
connection of a standard semi-rigid luer tip to the feeding line, as shown in FIG. 6. As defined

herein, a standard semi-rigid luer tip, such as semi-rigid luer tip 20 of syringe 21 in FIG. 6, has
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specifications as given by the International Organization for Standardization (ISO) in ISO 594-
1:1986 and 594-2:1998, including a 6% taper and an outer cross-sectional diameter @; (FIG. 6) at the
free end of the tip measuring between about 3.925 mm (0.154 in) and about 4.027 mm (0.159 in) for
semi-rigid material. A length L, (FIG. 6) of the semi-rigid standard luer tip 20 is not standardized.
However, the lengths L of most, if not all, types and brands of standard semi-rigid luer tips 20 that
are presently on the market are less than or equal to 0.50 in (12.70 mm). In the illustrated
embodiment, the free end of the oral tip 14 has an outer cross-sectional diameter @, (FIG. 1A) that is
greater than the maximum cross-sectional diameter @, of the free end of the standard semi-rigid luer
tip 20. For example, the outer cross-sectional diameter J, of the free end of the oral tip 14 may
measure within a range of 5.10 mm(0.201 in) to 5.15 mm (0.203 in). Also in the illustrated
embodiment, a length L, (FIG. 1A) of the oral tip 14 is greater than 0.50 in (12.70 mm). For
example, the length L, of the oral tip 14 may measure within a range of 16.50 mm (0.65 in) to 17.50
mm (0.69 1n). For reasons explained below, male snap-fit components 22 extend outward from the
syringe 12 generally parallel to the oral tip 14.

[0018] Referring to FIGS. 2-5, the female adaptor 16 generally comprises a tubular body
24, an internal duckbill valve, generally indicated at 26, and a female snap-fit component 28. In one
embodiment, the tubular body 24 is generally rigid and may be formed from a rigid plastic, such as
PVC. Alternatively, the body 24 may be formed from other material. Referring to FIGS. 3 and 4,
the tubular body 24 has an interior surface 30 defining a passage 32 that extends between opposite
first and second open ends 34a, 34b, respectively, of the body. A cross-sectional diameter of the

interior surface 30 tapers toward the second open end 34b of the body 24. The interior surface 30

adjacent to the second open end 34b of the tubular body 24 is sized and shaped to ax1ally receive an
end portion of the feeding tubing 18 (as shown in FIG. 4) and to retain the tube therein by friction-fit
connection and/or by adhesive. Other ways of securing the female adaptor 16 to the tubing 18 are
within the scope of the invention.

[0019] In the 1illustrated embodiment, an oral tip connector, generally indicated at 38, is
secured to the tubular body 24 at the first open end 34a. The oral tip connector 38 includes a tubular
inner sealing member 40 extending into the tubular body 24 from the first open end 34a of the body,

The inner sealing member 40 has an interior surface 41 defining a connection port 42 that sealingly

receives the oral tip 14 of the syringe 12 to prevent leakage when liquid is delivered into the adaptor
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12 via the syringe. In the 1llustrated embodiment, the oral tip connector 38 and the duckbill valve 26
are integrally formed as a one-piece, connector-valve component. The duckbill valve 26 is integrally
formed at an end of the inner sealing member 40 located inside the passage 32 of the adaptor body
24. In one example, the inner sealing member 40 and the duckbill valve 26 are generally elastically
deformable, and may be made from rubber or other elastic materials. It is contemplated that the oral
tip connector 38 may be formed integrally with the interior surface 30 of the passage 32 without
departing from the scope of the present invention. In such an embodiment, the duckbill valve 26 may
be secured to or otherwise extend from (e.g., integrally formed with) the interior surface 30 of the
passage. Other configurations are within the scope of the invention.

[0020] In the illustrated embodiment, the oral tip connector 38 also includes an outer
member or skirt 46 formed integrally with the inner sealing member 40. The skirt 46 has a radial
portion 46a which overlies the first open end 34a of the tubular body 24 and an axial portion 46b
surrounding an exterior surface of the adaptor body 24. The axial portion 46b of the skirt 46 is
received in an annular recess 47 in the exterior surface of the adaptor body 24 so that an outer surface
of the skirt is generally flush with the exterior surface of the body adjacent the recess. Spaced apart
outer O-rings 46c¢ on an inner surface of the axial portion 46b of the skirt 46 are received 1n annular
grooves 47a in the exterior surface of the body 24. The O-rings 46¢ are secured within the grooves
by adhesive, or they may be secured in other ways. It is understood that the skirt 46 may be formed
separately from the port liner 40 and secured thereto. It is also understood that the oral tip connector
38 may not include the skirt 46 without departing from the scope of the present invention.
Moreover, the oral tip connector 38 and the tubular body 24 may be integrally formed as a single,
one-piece component without departing from the scope of the invention.

[0021] Referring to FIGS. 2-35, the duckbill valve 26 includes generally elastic valve flaps
48 extending radially inward toward a central longitudinal axis LA of the opening 42 of the
connection port 38. The flaps 48 are biased to a closed position in which the flaps are in sealing
contact with one another at an apex A of the duckbill valve 26 (see FIG. 4). In the closed position,
the flaps 48 form a seal that closes the corresponding end of the connection port 42 and prevents
fluid communication between the connection port 42 and the feeding tubing 18. As explained below,
the valve flaps 48 are hinged at the end of the inner sealing member 40 and open when the oral tip 14

is fully inserted into the connector port to a position contacting the flaps (see FIG. 5). An inner O-
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ring 50, generally proximate to the duckbill valve 26, is received in an annular recess 52 in the
interior surface 30 of the body 24 to form a fluid-tight seal between the inner sealing member 40 and
the interior surface 30 of the tubular body 24. In the illustrated embodiment, the inner O-ring 50 is
formed integrally with the oral tip connector 38, although it may be formed separately without
departing from the scope of the present invention. The O-ring 50 may be secured within the annular
groove 52 using adhesive, or it may be secured in other ways.

[0022] Referring to FIG. 5, the inner sealing member 40 and the duckbill valve 26 are sized
and shaped so that when the oral tip 14 is fully inserted into the port 42, the oral tip both seals with
the interior surface 41 of the inner sealing member and contacts the valve flaps 48 to open the
duckbill valve. Moreover, as shown in FIG. 6, the inner sealing member 40 is sized and shaped so
that when the standard semi-rigid luer tip 20 is inserted into the port 42, the standard semi-rigid luer
tip will not seal with the interior surface 41 of the inner sealing member.

[0023] In one example, the port 42 of the oral tip connector 38 has a 6% taper toward the
valve 26 and the end of the port adjacent to the valve has a minimum cross-sectional diameter @,
greater than 4.027 mm (0.159 in), which is the maximum outer diameter @, of the free end of the
standard semi-rigid luer tip 20. In one example, the end of the port 42 adjacent to the valve 26 has a
cross-sectional diameter 3 in a range of about 5.10 mm (0.201 in) to 5.15 mm (0.203 in). In other
examples, the cross-sectional diameter is in the range of about 4.32 mm (0.170 in) to about 5.59 mm
(0.220 1n), or in the range of about 4.83 mm (0.190 in) to about 5.33 in (0.210 mm). Further, the
duckbill valve 26 may be spaced from the open end of the port 42 a distance D, greater than about
12.70 mm (0.50 in). In one example, the distance D; may be greater than 12.70 mm (0.50 in) and less
than or equal to about 25.4 mm (1.0 in), and more particularly, greater than 12.70 mm (0.50 1n) and
less than or equal to about 19.1 mm (0.75 in). It is believed that this distance Dy is of sufficient
magnitude to prevent most, if not all, types and brands of standard semi-rigid luer tips that are
presently on the market from contacting and opening the duckbill valve 26. In addition, a distance

D, extending from the open end of the port 42 to the apex A of the duckbill valve 26 may measure
between about 15.50 mm (0.61 in) and about 16.00 mm (0.63 in).

0024]  In the illustrated embodiment, the female snap-fit component 28 of the female
adaptor 106 includes a circumferential flange 52 on the tubular body 24 with opposite first and second

planar faces lying in planes that are generally transverse to the axis LA of the connection port



CA 02704900 2010-05-25

opening 42. As illustrated, the flange 52 is generally circular, but it may have other configurations
(e.g., generally oblong). Diametrically opposing openings 54 extend through the flange 52. The
openings 54 are sized, shaped and located on the flange 52 to receive the respective male snap-fit
components 22 extending longitudinally outward from the oral-tip syringe 12 to form a snap-fit
connection. The male snap-fit components 22 are generally elongate and elastically bendable or
deflectable along their lengths and include barbs 56 adjacent their respective free ends. Outer
surfaces 58 of the barbs 56 taper thard the free ends of the snap-fit components 22 to facilitate
insertion of the barbs into respective openings 54 of the female snap-fit component 28. Upon
insertion of the barbs 56 in respective openings 54, the male snap-fit components 22 elastically
deflect radially inward, toward the oral tip 14. Substantially simultaneously, the oral tip 14 enters the
connection port 38. When the barbs 56 of the male snap-fit components 22 pass completely through
the respective openings 54 in the female snap-fit component 28, the male-components spring or
rebound back to their original, relaxed configuration. Engagement surfaces 60 (e.g., 90 degree
edges) prevent unintended disconnection of the syringe 12 from the adaptor 16 because the
engagement surfaces will contact the female snap-fit component 28 and will not pass through the
openings 54. The syringe 12 can be disconnected from the adaptor 16 by inwardly deflecting (e.g.,
squeezing) the barbs 56 of the male snap-fit components 22 to allow the barbs to pass through the
openings 54 when the syringe 12 1s withdrawn from the port 42. Other types of connections are
within the scope of the invention. Moreover, the syringe or feeding device and the adaptor 16 may
not have mateable connectors within the scope of the invention.

[0025] Referring to FIGS. 7 and 8, a second embodiment of the enteral feeding set is
generally indicated at 110. This enteral feeding set 110 has components identical to the first
embodiment, which are indicated by corresponding reference numerals plus 100. In general, the
enteral feeding set 110 includes a syringe (broadly, a source of liquid enteral product), generally
indicated at 112, comprising a barrel 113 and an oral tip 114 extending outward from the barrel. The
feeding set 110 also includes a female adaptor, generally indicated at 116, secured to a feeding line
comprising feeding tubing 118. Reference 1s made to the description above regarding the first
embodiment for specific description of each of the indentical components of the second enteral

feeding set 110.
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[0026] The difference between the first embodiment and the second embodiment is the
securement mechanism for releasably securing the syringe 112 to the female adaptor 116. In
particular, the securement mechanism of the second feeding set 110 includes male snap-fit
components 121 that have barbs 157 extending inward toward the tip 114. The male snap-fit
components 121 contact the exterior surface of the female adaptor 116 and elastically deflect
outward as the tip 114 1s inserted into the female adaptor, as shown in FIG. 7. Upon full insertion of
tip 114 1nto the female adaptor 116 (FIG. 8), the barbs 157 snap into grooves 155 (broadly, female
snap-fit components) formed in the outer surface of the female adaptor 116. Other ways of securing
the syringe 121 to the female adaptor 116 do not depart from the scope of the present invention.

[0027] Throughout the drawings, the source of liquid enteral product is illustrated as a
syringe because it 1s envisioned that the adaptor 10 will be used to deliver relatively small amounts
of liquid enteral product to the patient. For example, the adaptor 10 may be used when delivering,
via the oral-tip syringe 12, medicinal liquid into the feeding tubing 18. However, it is understood
that the source of liquid enteral product may be devices other than syringes.

[0028] Having described embodiments of the invention in detail, it will be apparent that
modifications and variations are possible without departing from the scope of the invention defined
in the appended claims.

[0029] When introducing elements of the present invention or the preferred embodiments
thereof, the articles "a", "an", "the" and "said" are intended to mean that there are one or more of the

elements. The terms "comprising”, "including" and "having" are intended to be inclusive and mean

that there may be additional elements other than the listed elements.

[0030] As various changes could be made in the above constructions, products, and
methods without departing from the scope of the invention, it is intended that all matter contained in
the above description and shown in the accompanying drawings shall be interpreted as illustrative

and not in a limiting sense.
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WHAT IS CLAIMED IS:

1. An adaptor for discriminating connection of an oral tip having a length greater than 0.50
(12.70 mm) to a feeding line and for preventing sealed connection with a standard semi-rigid luer tip
having a length less than or equal to 0.50 in (12.70 mm), the adaptor comprising:

a body having first and second open ends and a passage for flow of fluid from the first end to
the second end;

an oral tip connector defining a connection port in the passage adjacent the first end of the
body, the connection port being sized and shaped to sealingly receive the oral tip and to prevent
sealing connection with the standard semi-rigid luer tip having a length less than or equal to 0.50 in
(12.70 mm); and

a duckbill valve in the passage between the first and second open ends of the body, said
duckbill valve comprising valve flaps that are biased toward a closed position in which the flaps are
in sealing contact with one another at an apex of the valve to substantially seal the second open end
of the body from the connection port, the duckbill valve being spaced at least 0.50 in (12.70 mm)
downstream from the first open end of the body such that when the oral tip is fully inserted into the
connection port, the oral tip engages the valve flaps and opens the valve, and when the standard
semi-rigid luer tip is fully inserted into the connection port, the standard semi-rigid luer tip does not

contact the valve flaps and the valve flaps remain in said closed position.

2. An adaptor as set forth in claim 1 wherein the oral tip connector is formed integrally with

the duckbill valve as a one-piece component.

3. An adaptor as set forth in claim 1 or 2 wherein the oral tip connector includes an inner
sealing member defining the connection port, and a generally cylindrical skirt secured to the liner at

the first open end of the body and surrounding a portion of the body.

4. An adaptor as set forth in claim 3 wherein the duckbill valve, the inner sealing member,

and the skirt are integrally formed as a generally elastic, one-piece component.
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5. An adaptor as set forth in claim 3 or 4 wherein the body includes an exterior annular
groove 1n an exterior surface of the body, wherein the skirt includes an O-ring on an interior surface

of the skirt received in the exterior annular groove.

6. An adaptor as set forth in any one of claims 1 to 5 further comprising a female snap-fit
component on the body of the adaptor for snap-fit connection to male snap-fit components associated

with the oral tip.

7. An adaptor as set forth in claim 6 wherein the female snap-fit component comprises a
circumferential flange on the body of the adaptor, the flange having openings for receiving the male

snap-fit components associated with the oral tip.

8. An adaptor as set forth in claim 6 wherein the female snap-fit component comprises a

groove in the body of the adaptor for receiving the male snap-fit components associated with the oral

tip.

9. An adaptor as set forth in any one of claims 1 to 8 wherein the duckbill valve is spaced

less than or equal to about 25.4 mm (1.0 in) downstream from the first open end of the body.

10. An adaptor as set forth in any one of claims 1 to 9 wherein an end of the connection port
adjacent to the duckbill valve has a minimum cross-sectional diameter greater than 4.027 mm (0.159

1n).

11. A feeding administration set comprising:
an oral tip having a length greater than 0.50 in (12.70 mm); and
an adaptor comprising:
a body having first and second open ends and a passage for flow of fluid from the first
end to the second end:;
an oral tip connector defining a connection port in the passage adjacent the first end of

the body, the connection port being sized and shaped to sealingly receive the oral tip; and

10
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a duckbill valve in the passage between the first and second open ends of the body,
said duckbill valve comprising valve flaps that are biased toward a closed position in which the flaps
are 1n sealing contact with one another at an apex of the valve to substantially seal the second open
end of the body from the connection port, the duckbill valve being spaced downstream from the first
open end of the body such that when the oral tip is fully inserted into the connection port, the oral tip

engages the valve flaps and opens the valve.

12. A feeding administration set as set forth in claim 11 wherein the oral tip connector is

formed integrally with the duckbill valve as a one-piece component.

13. A feeding administration set as set forth in claim 11 or 12 wherein the oral tip connector
includes an inner sealing member defining the connection port, and a skirt secured to the liner at the

first open end of the body and surrounding a portion of the body.

14. A feeding administration set as set forth in claim 13 wherein the duckbill valve, the inner

sealing member, and the skirt are integrally formed as a generally elastic, one-piece component.

15. A feeding administration set as set forth in claim 13 or 14 wherein the body includes an
exterior annular groove in an exterior surface of the body, wherein the skirt includes an O-ring on an

interior surface of the skirt received in the exterior annular groove.

16. A feeding administration set as set forth in any one of claims 11 to 15 wherein the
syringe further comprises male snap-fit components extending outward from the barrel generally
adjacent to the oral tip, and wherein the adaptor further comprises a female snap-fit component
associated with the body for releasable, mateable connection with the male snap-fit components of

the syringe.
17. A feeding administration set as set forth in claim 16 wherein the female snap-fit

component includes a circumferential flange on the body of the adaptor, the flange having openings

for receiving male snap-fit components associated with the oral tip.

11
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18. An adaptor for connecting an oral tip to a feeding line, the adaptor comprising:

a tubular body having an exterior surface, first and second open ends and a passage for flow
of fluid from the first end to the second end; and

an integrally formed, one-piece oral tip connector secured to the body, the oral tip connector
including:

an inner sealing member in the passage adjacent the first end of the body detining a
connection port that is and shaped to sealingly receive the oral tip, the inner sealing member having
first and second ends;

a skirt having a radial portion adjacent the first end of the sealing member and
overlying the first open end of the body, and an axial portion surrounding the exterior surface of the
body; and

a duckbill valve adjacent the second end of the inner sealing member in the passage
between the first and second open ends of the body, said duckbill valve comprising valve flaps that
are biased toward a closed position in which the flaps are in sealing contact with one another at an
apex of the valve to substantially seal the second open end of the body from the connection port, the
duckbill valve being spaced downstream from the first open end of the body such that when the oral \

tip is fully inserted into the connection port, the oral tip contacts the valve tlaps and opens the valve.

19. An adaptor as set forth in claim 18 wherein the exterior surface of the body defines an

annular recess, the axial portion of the skirt being received in the annular recess so that an outer

surface of the skirt is generally flush with the exterior surface of the body adjacent the recess.

20. An adaptor as set forth in claim 18 or 19 wherein the exterior surface of the body defines
annular grooves, and wherein the axial portion of the skirt has spaced apart O-rings received in the

annular grooves.

12
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