CONNECTOR FOR ENTERAL FLUI D DELI VERY SET BACKGROUND OF THE | NVENTI ON [ 0001]
The present invention relates generally to a connector for an enteral fluid
delivery set, and nore 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 CONNECTORFDR ENTHRA. FLUID DL IVBRY Sgat to a prefilled,
foil-sealed container containing enteral nutritional fluid. In such

systens, the connector is preferably in the formof a cap, which repl aces
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[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



for receiving an outlet of the container, and an exterior surface. Aliquid
passage is defined in the body. The liquid passage has a first end in fluid
comuni cation with the cavity and a second end for connection to the
enteral feeding tube to fluidly connect the container and the 1 enteral

f eedi ng tube when the connector is received on the container. A spike is
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BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0007] Fig. is a perspective of a
connect bqulﬂquassegmmtlts|fwgmlrfoemr@traung &rsrpuaq:tn@bleoa%all wfq&t gomiainen. ents to an
enteral feedi ube c str rdin 0.t he teachi of th resent
i nventi on; Hglggj Fig. %gh(?ré) § II“%S’@”)%HI R5¥ %prggrcgt nectpaf;t po %689] Fig.
3is a Mﬂﬂ&*@ﬁﬂhﬁection of the connector snapped into to a small outl et
container and attached to an enteral feeding tube; [0010] Fig. 4 is a
vertical section of the connector threaded onto a |arge outlet container

and attgﬁﬁﬁﬁtﬁ% PEIG (?%Th%ﬁgge Oﬁgggt 10011] Fig. 5 is fragmentary

expl ode perspec Ive 0 cont ai ner, the connector and the
enteral feed{0097} ube; F013§ a peigpechive sf achictonfqlcannactiawankntehd connect or ;
[0013] Fig.. 7 is. a front elevation of the connector, wwth a portion, of a body
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Fig. 8 bpu@ pedsdft ifd&Yighi on of the connector with a portion of the body of

[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;

[0011] Fig. 5 is fragmentary exploded perspective of the large outlet
container, the connector and the enteral feeding tube;

[0012] 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;

[0014] 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.
[0016] Corresponding reference characters indicate corresponding parts
throughout the drawings.



t he connector broken away to reveal the spike; and [0015] Fig. 9 is a side
el evation of the connector with an air filter exploded fromthe connector
and a mount for the filter partially broken to illustrated internal
construction. 10016] Corresponding reference characters indicate
correspondi ng parts throughout the drawi ngs. 2 DETAI LED DESCRI PTI ON OF THE
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accommodat es a nbre secure connection

[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 (0.12c¢m) and about 0.043 inches (0.11cm) 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



with the different containers. Further, the internal threads 32 of the | ower
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 |ower portion 18 provide a
user with adequate grip when threading the connector 10 on the container
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use of an interference fitting, is wthin the scope of this invention.
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Thus, whe ]ed he. con ector 10 f |d| connec s the en f eedi ng
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gener al |%d§'1ﬁﬂgﬁ’é &Vﬁ? I16€ ThISPRE 38 Y sfabdi z?@fsféﬂce S1 (Fig. 2) from a central axis Ap
of the body 12 and a distance S; (Fig. 2) from a longitudinal axis Ag 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 Ag of the body 12 at an angle ©,. 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 Ap at an angle O,.



at 58, forned integrally with the body 12 projects fromthe upper surface
section 42 of the body into the cavity 16. The spike 58 is spaced a
distance Si (Fig. 2) froma central axis AB of the body 12 and a di stance
S2 (Fig. 2) froma longitudinal axis A0 of the opening 40 of the liquid
passage 38. The spike 58 is configured to puncture a puncturable seal 60
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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 Lg 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 Ag
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



seal 60 and forns 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 fol ding edge 68 of the spike 58 folds the foil edge margin 68 of the
seal 60 away fromthe opening 70 in the seal 60 and away fromthe opening
40 of the liquid passage 38 so that the foil edge margin will not obstruct
the opegick@s As[s86RAlin Reker 3 i@ 4, avheh @ ailfider 8Ms adceivpa$is @112 nxhends from
the cavity 16 through the spi ke 58 and the upper portion 20 of the body 12.
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medi um 90 o? the filter extends outside the nount. [0028] The entire
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and integral.unit, such as by | di n e.d,, ILniection nolding) or by
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connect 0Kg #2idW8 ¥hfes ONAH bEalaRd iPfhe 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.



one or nore separate conponents fastened together in a suitable manner.
Suitable materials for making the connector 10 include pol ypropyl ene (e.g.,
pol ypr opyl ene 535), polyethylene and other suitable polyners. O her
material may be used, and different material may be used for the separate
conponents of the connector 10. [0029] When introducing el enents of the
present ¢ChABVISEi on or the preferred enbodi ments(s) thereof, the articles

"a", "an", "the" and "said" are intended to nean that there are one or nore
of the elenents. The terns "conprising”, "including” and "having" are

i nt endedyt,g; iRe1akHE&] 4Si ve and nean that there may be additional elenents
other than the listed elenents. [0030] In view of the above, it will be

seen that the several objects of the invention are achieved and ot her
advant ageous resuljs att ed. As various chan e in.the above

i A |
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t he i nvefagdiRgtubk to bifpplyinenid@ diaéntatd a pRiche theCdnhadtoecbmptisidpe above
description and shown 1 n the acconpanying drawi ngs shall be interpreted as
illustrative and not in alimting sense. 6 CLAIMS Wat is clainmed is: 1.

ent aral . feed s risubel RORE P RRE FRIAFH Rlip on Bl 2PALFRED" 0, 07

connect afon€dkdpS dndiaf@xtediopO@¥ackavi ng 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 ang:a: L: . r J 3 ybe to
luidly connebidif BERNE @A Bl ERRAPEMLORS by pf o ARl Blncd SR Wit
connect ahe cavityemdiawecbrarentifer comeaionao theeersgralkieediog tobd to fiueldy abringctvihe h t he

body and havin free end projecting into the . cavity fo iercing a
punct or cintainsE 4pd %ﬁ@ﬁrﬁ&eﬁ 2 BibE T e Gomaecignie £rorbred 98 the BREiETer of the

container is being received in the cavity;

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 ! 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.



an air passage extending through the spike to the exterior surface of the
body for introducing air fromoutside the connector into the contai ner when
the connector is attached to the container; and the body being free of
structure that both defines any portion of the |iquid passage and is forned
for penetrating the puncturable seal of the container. 2. A connector as set
forth in claitm 1l whehatdomns spofokthdn cim Bhehdrdif hedspdlasgraiets feoth eivdstetiot 0 t he
cavity. 3. A connector as set forth in claim2 wherein the interior surface
of the BYHFEof HKhedes an upper surface section, the |iquid passage having an
opening generally flush with the upper surface section. 7 4. A connector as
set forth in claim3 wherein the spike projects fromthe interior surface
of the body.55. AAcwmnetonss sasfosthtin tlaim 4 wirereh shaspikens spasied fronethspigksl i s
spaced fromthe Jigﬁiﬂ }ﬁassaﬁﬁ?opening on the interior surface. 6. A
connect BFS3E PEINE SRS [T SFHAS wher ei n the upper surface section is
substantially flat. 7. A connector as set forth in claim1 further
conprising an air filter and a filter nount disposed on the exterior
surface of the bodyconpedtpnasetiontninclesmiBovhargin the wppcapyrfacp sedgds f or
connectiqg tgg_a%& filter to the body. 8. A connector as set forth in claim
1 wher el gb y has a cylindrical |ower portion and a cylindrical upper
portion projecting fromthe |ower portion, the interior surface at the

| ower portion having internall Enojegtin t hreads for threadably attaching
to a contai Rer whtdenaceterasagelerthipeljin 1d%5h@t°éfnpélt§tnlgé‘ﬂl,a"tﬁlléefiaﬁ@élfiltélf

surface oLt i ] FLtti cont ai ner
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wher ei npidiggd fofeomhepagsthgairifitepay the dbdly. defi ned by a tubul ar conduit
projecting outward fromthe exterior surface of the upper portion of the

body and having threads on its exterior surface for threadable attachnent to
the enteral g 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.



feeding tube. 10. A connector as set forth in claim1 wherein the spi ke has
a generally flat bottomsurface and the air passage opens at the fl at
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 claim11l wherein the bottom surface of the spike
lies generally in a pl ane intersecting a central axis of the body at an
angl e thereby_to forma | ower dof t he ife ed 8 . A
connect or as){%et f’*ocrot"‘ﬁe‘it?t" "‘b‘"’lsét éﬂ“?‘ 1%@?% %@“B%E’P‘ﬁ' SéCE’é‘ﬁ"t XIS, |s t he
spi ke beliRgpapaghded fOM thheeapihiRl axis. 14. A connector as set forth in
claim 13 wherefn the Iiquid passage has an opening inits first end having
a longitudinal axis spaced fromthe central axis of the body. 15. A

connector as,set forth in claj .wherei.g t.he.s r and second
opposi te brodd si A¥MIEHeF tS'SFw“ﬁﬁ‘a Cg'éfedEd”‘t?b%%@ﬁkléq”@?ts%&eﬁtaaé‘% OPYHRE second
narrow ﬁtt‘ﬂﬁﬁrsb&tdrlﬁwh%veeﬂoﬁ 1tﬁd1@dﬂaki%€§p§@ﬂcfﬂﬁn HeQrfrdiSle dfahd b&dyi i r st broad
side, so that a cutting edge is forned where the second narrow side neets

the first broad side, the second narrow side tapering toward the free end

i de meers the soAdnierand & EnTERi ] R IR RRa T T
wher ei nophRité broal stiesagd Slrd.emd Se@at @ppbdit¢ nafbGades, thd 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.



