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of the enteral liquid. The valve (14) may include an oleophobic filter material that covers the air inlet (16) projecting
ection member (4). The valve (14) on the side facing the container (2) is provided with a cutting device (20) for the foll

closure of al

uminum or plastics closing the container (2) in its Initial delivered state. The cutting device (20) may be a circular or

partly circular projection (28) rising from a low side (30) to a high side (32).
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ABSTRACT OF THE DISCLOSURE

Apparatus (1) for the introduction of air into enteral containers (2). A
valve (14) is provided in a connection member (4) connecting the enteral set with the
container (2) containing the enteral liquid and controls the introduction of air
corresponding to the consumption of the enteral liquid. The valve (14) may include
an oleophobic filter material that covers the air inlet (16) projecting into the
connection member (4).' The valve (14) on the side facing the container (2) is
provided with a cutting device (20) for the foil closure of aluminum or plastics closing
the container (2) in its initial delivered state. The cutting device (20) may be a

circular or partly circular projection (28) rising from a low side (30) to a high side
(32).



10

15

20

25

30

- > e . o . T =
R RS A B P = S R SRR ) SURE I Sk SR TR SRS
~ . =2 - S ko T - R P - \‘V\\\\\}-. > ~ v " - ,. =, . -
- e e AP \,.:\\\E\,@-’g\_\\r,-‘%*,ﬁ_ “-'-i"‘_ ARG, N, s e e o a . - - TR PR L P =X Fo= Yrann SR

CA 02527422 2008-10-27

AIR VENT FOIL CUTTER

FIELD OF THE INVENTION

[0002] The invention relates to an apparatus for the introduction of air into
enteral containers having a valve which is positioned in a connection member
connecting the enteral instrument with the container containing the enteral liquid
and which controls the introduction of air corresponding to the consumption of the

enteral liquid.

BACKGROUND OF THE INVENTION

[0003] Because air valves control the introduction of air into a gravity feed
enteral liquid system, the rate of introduction of the enteral liquid into the patient
is ensured and the consumption of the enteral liquid in the gravity feed proceeds
without difficulties. Up to now, the connection members for the enteral liquid
containers usually were formed by screw caps screwable onto container check
valves. However, this assembly does not work satisfactoi'ily in all cases.
Additionally, enteral liquids are usually delivered in containers which, in addition
to the screw cap forming the closure, are closed by a welded aluminum or plastic
planar foil piece. Therefore, such a closure foil or plastic must, in a separate step,
be opened before the enteral liquid container can be used by screwing or pressing
the container onto the connection members associated with the enteral liquid
delivery assembly system.

[0004] It 1s therefore the task to be solved by the present invention to
design an apparatus of the above-identified kind in such a way that, on the one
hand, the valve 1s safe and effective and simultaneously the additional step of the
cumbersome opening of the closure foil or plastic of the enteral liquid container is

avoided.
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BRIEF SUMMARY OF THE INVENTION
[0005] This task is solved in an apparatus of the above-identified kind by

the features that the valve comprises an oleophobic filter material covering the air
inlet projecting into the connection member and that the valve on the side facing
the container is provided with a cutting device for the foil of aluminum or plastics
closing the container in its delivered state. The cutting device may comprise a
circular or partly circular projection rising from a low side to a high side.

[0006] The oleophobic filter material can function as a check valve since
the material rejects oily substances and lets air pass without difficulty. Enteral
liquids are basically solutions containing lipides, fats, emulsions, multi-vitamins,
and oils. During the artificial feeding of a patient, the oleophobic filter material 1s
in contact with the solution and makes it possible that air can get into the container
corresponding to the consumption of the solution such that the tlow to the patient
1s maintained. The additional cutting device on the valve projecting in the
direction of the container automatically opens the closure foil during the
connection with the container such that a simple screwing on or pressing on of the
connection member renders the enteral instrument operative without additional
manipulation.

[0007] It is possible in singular cases that during the pressing of the
apparatus into the foil container closure at time of delivery, it is not pressed deep
enough, and then under unfavorable conditions a kind of a tlap from the foil
material can be formed which 1s not completely separated from the foil material.
Such flap possibly can close the cutting device again and thereafter close the air
inlet again like a flap valve. Accordingly, a preferred embodiment includes a
circular or partly circular projection separated into a number of segments by
windows or incisions, and also these segments may reach down to a head section.
These windows or incisions in the projecting cutting device may provide for
keeping the air inlet open. In this connection, the shape of the windows or

incisions may vary to accomplish the desired function of keeping the air inlet
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open. This embodiment may provide for a complete emptying of the container due
to the fact that the small volume usually remaining in the bottle neck is emptied,
too, due to the multiple piercings through the closure foil.

[0008] An aspect of an embodiment is that the filter material is mounted in
a shell-shaped housing which can be put over the air inlet. This has the advantage
that the connection members used until now do not have to be altered since these
already are having a tube-shaped connection boss onto which until now the usual
check valve was mounted.

[0009] Another aspect of an emobodiment is that the housing comprises
plastic and the filter material is connected therewith by overmoulding. This
enables a cost effective mass production. .

[0010] Yet another aspect is that the filter material is positioned in the
enlarged head section of the housing.

[0011] A further aspect is that the cutting device is formed unitary with the
head section by overmoulding. In this connection a preferred embodiment has a
rise of the circular projection from the low side to the high side of about 20°, with
reference to the plane of the container foil seal or the coplanar base of the cutting
device.

[0012] Another aspect of an embodiment is that the circular projection is
divided into segments, such as six in number, by incisions or windows reaching
down to the head section. Yet another aspect in detail in this connection is that a
cutting edge 1s provided on the circular projection or the segments, respectively, at

the upper edge thereof. This embodiment provides an easy cutting of the foil

closing the container.

[0013] Further, an aspect is that the edges of the incisions opposite to each
other are provided with cutting edges, too. This embodiment also provides an easy
cutting of the foil closing the container. Yet another aspect in detail is that the
incisions narrow in the direction approaching the head section, wherein a taper of
2° 1s especially preferred. This additionally facilitates removal of the apparatus

from the plastic injection mold face after the injection molding is completed.
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[0014] Still another aspect 1s that the wall thickness of the projection
decreases from the low end to the high end thereof, and from the bottom to top,
such that at the high end a cutting edge 1s formed.

[0015] Further an aspect is that the interior of the housing is slightly
conical to provide for a clamping fit with the air inlet of the connector.
Alternatively it is possible to provide the interior of the housing with annular
unitary projections to provide for a positive or friction fit with the air inlet.

[0016] Other features and advantages of the present invention will become
more fully apparent from the following description of the preferred embodiments,

the appended claims, and the accompanying drawings.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS

[0017] Figure 1 1s a schematic view of the complete gravity feed enteral set
containing the apparatus embodiment;

[0018] Figure 2 is an enlarged cross-sectional view of a portion of Figure 1
in the area of the air inlet according to a first embodiment;

[0019] Figure 3 1s a perspective view of the first embodiment of the
apparatus;

[0020] Figure 4 1s an enlarged side view of the apparatus according to
Figure 3;

[0021] Figure 5 is a top view of the apparatus according to Figure 4;

[0022] Figure 6 is a cross-sectional view of the apparatus according to
Figures 4 and 5;

[0023] Figure 7 is an enlarged cross-sectional view of Figure 1 in the area

of the air inlet with a second embodiment;

[0024] Figure 8 1s a perspective view of the apparatus according to Figure 7
In an angle from above;

[0025] Figure 9 is a side view of the apparatus according to Figure 8 seen
from the low side of the projection;

[0026] Figure 10 1s a side view of the apparatus according to Figure 9;

[0027] Figure 11 1s a cross-sectional view along the line VI-VI of Figure 9;
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[0028] Figure 12 1s a cross-sectional view along the line VII-VII of Figure
10, and
[0029] Figures 13 to 16 are cross-sectional views of alternative

embodiments to show the technique of overmolding.

DETAILED DESCRIPTION OF THE INVENTION

[0030] In the schematic view according to Figure 1 the apparatus 1
according to the invention i1s included in an enteral set. The enteral set is
connected by means of a connection member 4 to a container 2 containing the
enteral liquid and which in the state shown additionally is closed by a foil closure
3. In the embodiment shown the connection member 4 i1s a screw cap 5 which is
not completely screwed onto the container 2 such that the foil closure is still
undamaged. The screw cap 5 further includes a drip chamber 6 which by a
connection line 8 controlled by a roller clamp 10 1s connected to a probe 12 to be
inserted into the patient. The enteral liquid contained in the container 2 is fed into
the patient by gravity feed via the drip chamber 6 and controlled by the roller
clamp 10.

[0031] To start and to maintain the gravity feed of the enteral liquid from
the container 2 the connection member 4 includes a valve 14 which is positioned
in an air inlet 16 and which controls the introduction of air into the container 2
corresponding to the consumption of the enteral liquid.

[0032] From Figures 2 to 6 details of the apparatus 1 are shown in more
detail. As shown, the valve 14 1s not a check valve but rather is an oleophobic
filter material 18. Oleophobic filter material 18 repels oily and fatty substances,
which are 1n the enteral liquid in container 2. The oleophobic filter material 18
covers the air inlet 16 projecting into the connection member 4 such that air can
flow into the container 2, while the oily enteral liquid is rejected by the oleophobic

filter material 18.
[0033] Additionally the valve 14 is provided with a cutting device

generally designated 20 facing into container 2 which during the connection of the
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connection member 4 with the container 2 cuts the foil closing the container 2

when 1t 1s 1n the delivered state.

[0034] As can be noted from Figure 2, while further details are shown 1n
Figures 3 to 6, the filter material 18 is positioned in a shell-shaped housing 24
which can be put over the air inlet 16. The housing 24 preferably comprises plastic
and has filter material 18 positioned therein, and may be secured by overmolding.
The housing 24 may have an enlarged head section 26 in which the filter material
18 is positioned. As shown, the cutting device 20 is monolithic with the head
section 26 comprising plastic as well.

[0035] In the embodiment of Figures 3 to 6 in detail, the cutting device
comprises a semi-circular projection 28 covering about 180° of the circumference
of the housing 24 or head section 26 and rising from a low end 30 to a high end
32. In the top view as shown in Figure 5, the projection 28 may have the shape ot
a semi-circle.

[0036] The projection 28 is rising in an angle of about 20° from the plane
of the connector base or the plane of the foil or plastic closure seal, and in the
exemplary embodiment of about 19.6°. The wall thickness of the projection 28,
on the one hand, is decreasing from its low end 30 to its high end 32 and
simultaneously is tapering from bottom to top. In this way at the high end 32 a
cutting edge 34 is formed.

[0037] In a preferred embodiment corresponding to the dimensions of the
air inlet 16 in connection members 4 or screw caps 3, respectively, obtainable on
the market, the housing 24 has an exterior diameter of about 8§ mm. The head
section 26 has an exterior diameter of about 10.2 mm, the projection 28 an exterior
diameter of about 9.2 mm, and an interior diameter of about 6.4 mm. The height of
the housing is about 12 mm, especially 11.68 mm, and the projection 28 has a
maximal height of about 5 mm, especially 4.87 mm.

[0038] As can be noted from Figure 6, the housing 24 in the region of its

bottom end is provided on the interior with annular monolithic projections 36 by

means of which a positive or friction fit can be obtained with the air inlet 16.
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[0039] Due to the fact that the air inlet 16 contrary to the liquid inlet 22
being centrally positioned in the connection member 4 or the screw cap 3,
respectively, is eccentrically positioned and is connected to the ambient air by
means of a lateral channel 17, the cutting device 20 during the screwing on or the
pressing on of the connection member 4 opens the foil closure 3 sufficiently such
that the gravity feed of the enteral liquid contained in the container 2 can
commence.

[0040] Figures 7 to 11 show in more detail a second embodiment. As
shown, here, too, the valve 114 is not a check valve but instead as an oleophobic
filter material 118. The oleophobic filter material 118 1s covering the air inlet 116
projecting into the connection member such that air can tlow into the container 2
without hindrance, while the oily enteral liquid is rejected by the olephobic filter
material 118.

[0041] Again, valve 114 1s provided with a cutting device generally
designated by 120 positioned on the side of the container 2 which during the
connection of the connection member 4 with the container 2 is cutting the foil
closing the container 2 when in the delivered state.

[0042] As it can be seen from Figures 7 and 11, the filter material 118 1is
positioned in a shell-shaped housing 124 which can be put over the air inlet 116,
wherein further details are shown in Figures 8 to 10 and 12. The housing 124
preferably comprises plastic and may be connected with the filter material 118 by
overmolding.

[0043] The housing 124 may be provided with an enlarged head section
126 1n which the filter material 118 1s positioned.

[0044] As shown the cutting device, generally designated by 120 may be
monolithic with the head section 126 by overmoulding and may comprise plastic.

[0045] In the embodiment of Figures 8 to 12, the cutting device 120 may be
a circular projection 124 which is rising 1n an angle of about 20° from a low side
130 to a high side 132. The circular projection 128 is provided on the largest

possible radius of the head section 126.
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[0046] The circular projection 128 is divided into sector-shaped wall
sections or segments 138 by means of a number of incisions 136 reaching down to
the head section 126.

[0047] The incisions 133 alternatively can be formed as windows, bores or
the like and have the function to prevent the possible closing of the air inlet again
in case that during the pressing into the foil container seal, the foil is not
completely torn apart but rather forms a flap which possibly can close the inlet
again. With this embodiment, even in case such a flap should position itself over
the cutting device, the incisions or windows ensure a flow that facilitates operation
of the enteral liquid delivery system. Additionally a complete emptying of the
small volume in the bottle neck of the container 2 is ensured.

[0048] The free top edges of the segments 138 may be provided with
cutting edges 140 to facilitate cutting of the foil closure. Further, on the edges
opposite either side of the incisions 133, cutting edges 142 may be provided to
further facilitate the cutting of the foil closure.

[0049] Further, the incisions 133 may narrow in the direction of the head
section 126 and may slightly taper, for example in an angle of 2°, to improve the
cutting performance and to facilitate the ejection of the from the plastic injection
moulding apparatus from which they are created.

[0050] In a preferred embodiment according to the dimensions of the air
inlet 116 in connection members 4 or screw caps 5, respectively, available on the
market, the housing 124 has an exterior diameter of about 8 mm. The head section
126 has an exterior diameter of about 10 mm, the circular projection 128 an
exterior diameter of about 9 mm and an interior diameter of about 7 mm. The
height of the housing 124 is about 16 mm, especially 16.55 mm, on the high side
132, at about 13 mm on the low side 130. Correspondingly the projection 128 has
a maximal height of about 5 mm and a minimal height of about 1.8 mm.

[0051} As can be noted from Figure 11, the housing 124 in the area of its

bottom end has a slight conical surface on its interior to provide for a friction fit

with the air inlet 116.
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[0052] Since, as can be noted from Figure 7, the air inlet contrary to the
centrally positioned fluid outlet 122 in the connection member 4 or the screw head
5, respectively, is eccentrically positioned and is connected by a lateral channel
117 with the ambient air, the cutting device 120 during the screwing on or
pressing on of the connection member 4 sufficiently cuts the foil closure 3 such
that the gravity feed of the enteral liquid contained in the container 2 can start via
liquid channel 122.

[0053] For the sake of completeness it is to be noted that filter material 18,
118 1s not shown in Figures 3 to 5 and 7 for the sake of a clearer description of
certain aspects and features.

[0054] In Figures 13 to 16 additionally in a side view and cross-section
further embodiments of the apparatus 1 are shown which are showing the
connection of the housing 24 with the filter material 18 and the cutting device 20
by overmoulding, wherein the representation in these Figures is self-explanatory
with no further description being necessary.

[0055] The disclosed embodiments are of simple construction, yet provide
a reliable air valve for operating pressures to which 1t is suited. It 1s believed that
with the construction of these valves as disclosed, the air flow and thus enteral
fluid flow can be accurately predetermined and regulated. In this manner, the
present invention avoids complicated designs and yet may result in reliably
achieving the above-noted air valve functionality. Further, the design of the
above-described embodiments avoids complicated assembly methods by way of
[imiting the number of highly toleranced dimensions or assembly methods and the
like and thus they may lend themselves to assemblage by automated equipment.

[0056] It should be appreciated that the apparatus of the present invention
1s capable of being incorporated in the form of a variety of embodiments, only
some of which have been illustrated and described above. The invention may be
embodied in other forms without departing from its spirit or essential
characteristics. The described embodiments are to be considered in all respects

only as 1llustrative and not restrictive, and the scope of the invention is, therefore,

indicated by the appended claims rather than by the foregoing description. All
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changes which come within the meaning and range of equivalency of the claims

are to be embraced within their scope.
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WHAT IS CLAIMED IS:

1. Apparatus for introducing air into an enteral container having a planar foil closure of
aluminum or plastic closing the container when initially delivered, having a valve positioned
in a connection member connecting the enteral instrument with the container containing the
enteral liquid and which is controlling the introduction of air via an air inlet that corresponds
to the consumption of the enteral liquid, wherein the valve includes a filter material covering
the air inlet in the connection member, and wherein the connection member on the side lying
in the direction of the container includes a cutting device for the foil closure of aluminum or
plastic initially closing the container, wherein the improvement comprises the filter material
comprising an oleophobic filter material positioned in a shell-shaped housing (24, 124) mounted
over the air inlet (16, 116) facing the container (2), and the cutting device (20, 120) positioned
on the shell-shaped housing (24, 124) on the side of the valve (14, 114) facing the container (2)
wherein the cutting device (20, 120) comprises a circular or partly circular projection (28, 128)

rising from a low side (30, 130) to a high side (32, 132).

2. The apparatus of claim 1, wherein the improvement further includes a head section (26) on
the cutting device and the circular or partly circular projection is separated into segments (36)

by windows or incisions (33) extending to the head section (26).

3. The apparatus of claim 1 or 2, wherein the improvement further comprises the housing (24)

comprising plastic overmolded over the filter material (18).

4. The apparatus as in any one of claims 1 through 3, wherein the improvement further
comprises a broadened head section (26) of the housing (24), and the filter material (18)
positioned in the broadened head section (26) of the housing (24).



o BRI &S SR 4 v AT AR i i R R A e ~ et R i TR TR S SRS i b B e A e i e ST A e e B € o Tl e e A, i

CA 02527422 2008-10-27

-12-

5. The apparatus as in any one of claims 1 through 4, wherein the improvement further
comprises the rise of the circular projection (24) from the low side (30) to the high side (32) 1s

about 20° from the planar foil closure.

6. The apparatus as in any one of claims 1 through 5, wherein the improvement further
comprises one or more of the circular or partly circular projections (28, 128) or segments (138)

provided with an upper cutting edge (40, 140).

7. The apparatus as in any one of claims 1 through 6, wherein the improvement further

comprises one or more of the edges of the incisions (33) provided with a cutting edge(42).

8. The apparatus as in any one of claims 1 through 7, wherein the improvement further

comprises one or more of the incisions (33) narrowing as they approach the head section (26).

9. The apparatus as in any one of claims 1 through 8, wherein the improvement further

comprises the wall thickness of the projection (28) from its low end (30) to its high end (32)
decreasing such that at the high end (32), a cutting edge (34) 1s formed.

10. The apparatus as in any one of claims 1 through 9, wherein the improvement further
comprises the housing (24) having an interior adapted to slidingly and frictionally engage the

atr 1nlet (16).

11. The apparatus as in any one of claims 1 through 9, wherein the improvement further

comprises the interior of the housing (24) having one or more annular unitary projections (36)

to provide for a positive or friction fit with the air inlet (16).

CASSAN MACLEAN
307 Gilmour Street
Ottawa, Ontario K2P OP7
CANADA

Agents for the Applicant
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