
CONNECTOR FOR ENTERAL FLUID DELIVERY SET  BACKGROUND OF THE INVENTION [0001]
The present invention relates generally to a connector for an enteral  fluid
delivery set, and more particularly, to such a connector having an air
passage extending  through an integrally formed spike. [0002] In an enteral
fluid delivery set for a patient, there is a need to provide a  connector
that will effect a quick connection of a fluid delivery set to a prefilled,
foil-sealed  container containing enteral nutritional fluid. In such
systems, the connector is preferably in  the form of a cap, which replaces
the shipping cap on the prefilled container. Either the cap  or the enteral
fluid delivery set includes a spiking member for perforating the foil seal
on the  container. The cap has a liquid passage to fluidly connect the
container and a feeding tube of  the delivery set and an air passage to
introduce air into the container as fluid flows from the  container. A
filter is placed in the air passage to inhibit microbes from passing into
the  container. [0003] In one type of a conventional connector, the liquid
passage is formed  through the spiking member. This arrangement simplifies
the setup procedure; however,  sometimes portions of the punctured seal may
become lodged in the liquid passage when the  spike perforates the seal or
the seal may fold upward into the passage and inhibit the flow of  liquid.
[0004] In another type of conventional connector, the air passage does not
extend into the interior of the connector, and during use, the entrance of
the air passage is  adjacent the seal. Some prior spike arrangements do not
provide a sufficiently large opening  through the foil seal, and the seal
may become lodged in the air passage, possibly causing the  feed container
to implode. SUMMARY OF THE INVENTION [0005] In one aspect of the present
invention, a connector for use in  connecting a container of liquid
nutrients to an enteral feeding tube to supply the liquid  nutrients to a
patient generally comprises a body having an interior surface defining a
cavity  



for receiving an outlet of the container, and an exterior surface. A liquid
passage is defined  in the body. The liquid passage has a first end in fluid
communication with the cavity and a  second end for connection to the
enteral feeding tube to fluidly connect the container and the 1 enteral
feeding tube when the connector is received on the container. A spike is
formed  integrally with the body. The spike has a free end projecting into
the cavity for piercing a  puncturable seal covering the outlet of the
container as the outlet of the container is being  received in the cavity.
An air passage extends through the spike to the exterior surface of the
body for introducing air from outside the connector into the container when
the connector is  attached to the container. The body is free of structure
that both defines any portion of the  liquid passage and is formed for
penetrating the puncturable seal of the container. [00061 Other objects and
features will be in part apparent and in part pointed  out hereinafter.
BRIEF DESCRIPTION OF THE DRAWINGS [0007] Fig. 1 is a perspective of a
connector for connecting an enteral  container of liquid nutrients to an
enteral feeding tube constructed according to the teachings  of the present
invention; [0008] Fig. 2 is a vertical section of the connector; [0009] Fig.
3 is a vertical section of the connector snapped into to a small  outlet
container and attached to an enteral feeding tube; [0010] Fig. 4 is a
vertical section of the connector threaded onto a large outlet  container
and attached to an enteral feeding tube; 10011] Fig. 5 is fragmentary
exploded perspective of the large outlet  container, the connector and the
enteral feeding tube; 10012] Fig. 6 is a bottom plan view of the connector;
[0013] Fig. 7 is a front elevation of the connector with a portion of a body
of  the connector broken away to reveal a spike of the connector; [00141
Fig. 8 is a side elevation of the connector with a portion of the body of  



the connector broken away to reveal the spike; and [0015] Fig. 9 is a side
elevation of the connector with an air filter exploded  from the connector
and a mount for the filter partially broken to illustrated internal
construction. 10016] Corresponding reference characters indicate
corresponding parts  throughout the drawings. 2 DETAILED DESCRIPTION OF THE
DRAWINGS [0017] Referring now to the drawings, and in particular to Figs.
1-2, a  connector for connecting a container of liquid nutrients to an
enteral feeding tube is generally  indicated at 10. The connector includes a
body, generally indicated at 12, having an interior  surface 14 (Fig. 2)
that defines a cavity 16 for receiving an outlet of the container, as
explained in more detail below (Figs. 3-5). The body 12 has a cylindrical
lower portion 18  and a smaller cylindrical upper portion 20 projecting
upward from a top surface 22 of the  lower portion. [0018] Referring to
Figs. 3-5, the cavity 16 is configured for receiving  different types of
containers. As shown in Fig. 3, the cavity 16 at the upper portion 20 is
sized and shaped for snap-fit reception of a relatively small outlet 24 of a
container 26. The  interior surface 14 at the upper portion 20 is
elastically deformable to allow a rigid snap-fit  member 27 (e.g., a
projecting rim extending around the outlet 24) to snap-fit into the upper
portion. [0019] As shown in Fig. 4, the cavity 16 at the lower portion 18 is
sized and  shaped to threadably receive a relatively larger outlet 28 of a
container 30. The interior  surface 14 at the lower portion 18 of the
connector 10 includes internally projecting threads  32 for attaching to
external threads 33 extending around the outlet 28 of the container 30.  The
depth D (Fig. 2) of the cavity 16 at the lower portion 18 is between about
0.55 inches  (1.40 cm) and 0.71 inches (1.80 cm). This depth D allows the
connector 10 to attach to  containers 30 having necks of different sizes and
accommodates a more secure connection  



with the different containers. Further, the internal threads 32 of the lower
portion 18 have a  thickness T, of between about 0.047 inches (0.12cm) and
about 0.043 inches (0.11 cm) to  (height). Ridges 34 (Fig. 1) disposed
around an exterior surface of the body 12 at the lower  portion 18 provide a
user with adequate grip when threading the connector 10 on the  container
30. The connector 10 may be configured to attach to an outlet of a container
in  other ways without departing from the scope of this invention. Moreover,
the connector 10  may be configured to attach only to one type of container,
such as a threaded container or a  snap-fit container, or the connector may
be configured to attach to more than two types of  containers. [0020]
Referring to Figs. 2-4, a liquid passage 38 extends through the upper
portion 20 of the body 12 and is in fluid communication with the cavity 16.
An opening 40  of the liquid passage 38 is substantially flush with an upper
surface section 42 of the interior  3 surface 14 of the body 12 (i.e., the
liquid passage does not extend into the cavity 16),  although it is
contemplated that the liquid passage may extend into the cavity. In the
illustrated embodiment, the upper surface section 42 is substantially flat.
The liquid passage  38 also extends through a conduit 44 projecting outward
from the exterior surface of the body  12 at the upper portion 20. The
conduit 44 has externally projecting threads 46 for attaching  to an
internally threaded adapter 52 of an enteral feeding tube 54 (Figs. 3-5).
The external  threads 46 of the conduit 44 have a thickness T2 of between
about 0.043 inches (0.11 cm) and  about 0.002 inches (0.06cm). Other ways of
connecting the enteral feeding tube 54 to the  connector 10, including the
use of an interference fitting, is within the scope of this invention.
[0021] As shown in Figs. 3-5, when assembled, the connector 10 is secured to
the outlet 24, 28 of the respective container 26, 30 by either threading (as
shown in Figs. 4  and 5) or fitting the connector on the container (Fig. 3).
The threaded adapter 52 is threaded  on the conduit 44 of the connector 10.
Thus, when assembled, the connector 10 fluidly  connects the enteral feeding
tube 54 to the attached container 26, 30. [0022] Referring to Figs. 2-7, a
generally elongate spike, generally indicated  



at 58, formed integrally with the body 12 projects from the upper surface
section 42 of the  body into the cavity 16. The spike 58 is spaced a
distance S i (Fig. 2) from a central axis AB  of the body 12 and a distance
S2 (Fig. 2) from a longitudinal axis A0 of the opening 40 of the  liquid
passage 38. The spike 58 is configured to puncture a puncturable seal 60
(e.g., foil  seal) (Figs. 3-5) covering the outlet 24, 28 of the container
26, 30 to allow the liquid nutrients  to exit the container. As shown best
in Fig. 6, the spike 58 has a pair of opposite narrow  sides 63A, 63B and a
pair of opposite broad sides 63C, 63D extending between its length Ls  (Fig.
7). [0023] Referring to Figs. 6 and 7, a bottom surface 62 of the spike 58
(i.e., at  the free end of the spike) is generally flat. As shown in Fig. 7,
the bottom surface 62 is  beveled from the narrow side 63A (broadly, a first
narrow side) to the opposite narrow side  63B (broadly, a second narrow
side), such that the bottom surface lies in a plane intersecting  the
central axis AB of the body 12 at an angle O. This beveled configuration of
the bottom  surface 62 forms a sharp tip 64 for puncturing the seal 60 of
the threaded container 30. As  shown in Fig. 8, the bottom surface 62 is
also beveled from the broad side 63C (broadly, a  first broad side) to the
opposite broad side 63D (broadly, a second broad side), such that the
bottom surface lies in a plane intersecting the central axis of the body AB
at an angle 02. 4 [0024] Referring to Fig. 7, the narrow side 63B is beveled
from the broad side  63D to the opposite broad side 63C, defining a knife
edge 66 along the length Ls of the spike  to the tip 64. After the seal 60
is punctured by the tip 64, the knife edge 66 cuts the seal 60 as  the
connector 10 is rotated (e.g., threaded) on the outlet 24, 28 of the
container 26, 30. The  spike 58 makes a relatively large (i.e., larger than
the width of the spike 58), generally  circular opening 70 through the seal,
as illustrated in Figs. 3 and 4. [0025] Referring to Figs. 6-8, the broad
side 63D of the spike 58 is generally  arcuate and joins the beveled narrow
side 63B at folding edge 68. The narrow side 63B  tapers toward the bottom
surface 62 such that the folding edge 68 falls off or angles toward  the tip
64. As the connector 10 is rotated on the container 26, 30, the knife edge
66 cuts the  



seal 60 and forms a foil edge margin 69 (Figs. 3 and 4) defining the opening
70. Referring to  Figs. 3 and 4, as the connector 10 continues to rotate,
the folding edge 68 of the spike 58  folds the foil edge margin 68 of the
seal 60 away from the opening 70 in the seal 60 and away  from the opening
40 of the liquid passage 38 so that the foil edge margin will not obstruct
the  openings. [0026] Referring to Figs. 2-4, an air passage 72 extends from
the cavity 16  through the spike 58 and the upper portion 20 of the body 12.
A vacuum within the container  26, 30, created when the liquid exits the
container, draws air into the container through the air  passage 72, thereby
allowing the liquid to flow continuously and freely out of the container
through the liquid passage 38 of the connector 10. The air passage 72 opens
at the bottom  surface 62 of the spike 58 to communicate with the cavity 16,
although the passage may open  at other locations along the length Ls of the
spike. [0027] Referring to Figs. 2-4 and 9, the air passage 72 is fluidly
connected to a  filter mount, generally indicated at 74, projecting outward
from the exterior surface of the  body 12 at the upper portion 20. The
filter mount 74 includes a large cylindrical opening 76  (Fig. 2) having a
longitudinal axis Aco extending generally transverse to the central axis AB
of the body 12. A tubular duct 78 disposed within the large opening 76
extends generally  coaxially therein. As shown in Fig. 2, the duct 78 has a
first open end 80 in fluid communication with the air passage 72 and a
second open end 82 terminating within the large  opening 76. The large
opening 76 and an exterior surface of the duct 78 define an annular  socket
84 (Fig. 2) making an interference fit with a tubular end 86 of a filter 88
(Fig. 9) such  that the filter is in fluid communication with the duct and
the air passage 72 when fitted in the 5 socket. As shown in Figs. 1, 3 and
4, when the air filter 88 is received in the filter mount 74,  a filter
medium 90 of the filter extends outside the mount. [0028] The entire
connector 10, excluding the air filter 88, may be formed as a  homogeneous
and integral unit, such as by molding (e.g., injection molding) or by
forming,  including boring, from stock material. Alternatively, the
connector 10 may be constructed of  



one or more separate components fastened together in a suitable manner.
Suitable materials  for making the connector 10 include polypropylene (e.g.,
polypropylene 535), polyethylene  and other suitable polymers. Other
material may be used, and different material may be used  for the separate
components of the connector 10. [0029] When introducing elements of the
present invention or the preferred  embodiments(s) 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] In view of the above, it will be
seen that the several objects of the  invention are achieved and other
advantageous results attained. 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. 6 CLAIMS  What is claimed is: 1.
A connector for use in connecting a container of liquid nutrients to an
enteral  feeding tube to supply the liquid nutrients to a patient, the
connector comprising: a body having an interior surface defining a cavity
for receiving an outlet of the  container, and an exterior surface; a liquid
passage defined in the body having a first end in fluid communication with
the cavity and a second end for connection to the enteral feeding tube to
fluidly connect the  container and the enteral feeding tube when the
connector is received on the container; a spike formed integrally with the
body and having a free end projecting into the  cavity for piercing a
puncturable seal covering the outlet of the container as the outlet of the
container is being received in the cavity; 



an air passage extending through the spike to the exterior surface of the
body for  introducing air from outside the connector into the container when
the connector is attached  to the container; and the body being free of
structure that both defines any portion of the liquid passage and  is formed
for penetrating the puncturable seal of the container. 2. A connector as set
forth in claim 1 wherein no portion of the liquid passage  extends into the
cavity. 3. A connector as set forth in claim 2 wherein the interior surface
of the body  includes an upper surface section, the liquid passage having an
opening generally flush with  the upper surface section. 7 4. A connector as
set forth in claim 3 wherein the spike projects from the interior  surface
of the body. 5. A connector as set forth in claim 4 wherein the spike is
spaced from the liquid  passage opening on the interior surface. 6. A
connector as set forth in claim 3 wherein the upper surface section is
substantially flat. 7. A connector as set forth in claim 1 further
comprising an air filter and a filter  mount disposed on the exterior
surface of the body in fluid communication with the air  passage for
connecting the air filter to the body. 8. A connector as set forth in claim
1 wherein the body has a cylindrical lower  portion and a cylindrical upper
portion projecting from the lower portion, the interior surface  at the
lower portion having internally projecting threads for threadably attaching
to a  container with a threaded, larger diameter outlet, the interior
surface at the upper portion  being adapted for snap fitting to a container
with a smaller diameter outlet. 9. A connector as set forth in claim 8
wherein the liquid passage is partially  defined by a tubular conduit
projecting outward from the exterior surface of the upper portion  of the
body and having threads on its exterior surface for threadable attachment to
the enteral  



feeding tube. 10. A connector as set forth in claim 1 wherein the spike has
a generally flat  bottom surface and the air passage opens at the flat
bottom surface into the cavity. 11. A connector as set forth in claim 10
wherein the spike has a knife edge  extending along its length. 12. A
connector as set forth in claim 11 wherein the bottom surface of the spike
lies generally in a plane intersecting a central axis of the body at an
angle thereby to form a  tip at a lower end of the knife edge. 8 13. A
connector as set forth in claim 1 wherein the body has a central axis, the
spike being spaced from the central axis. 14. A connector as set forth in
claim 13 wherein the liquid passage has an opening  in its first end having
a longitudinal axis spaced from the central axis of the body. 15. A
connector as set forth in claim 1 wherein the spike has first and second
opposite broad sides, and first and second opposite narrow sides, the second
narrow side  being beveled from the second broad side to the first broad
side, so that a cutting edge is  formed where the second narrow side meets
the first broad side, the second narrow side  tapering toward the free end
of the spike such that a folding edge is formed where the second  narrow
side meets the second broad side. 16. A connector as set forth in claim 15
wherein the first broad side is generally  arcuate. 9 


