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An adaptor cap for a container. The adaptor cap includes a skirt constructed to engage a fluid container and to retain the adaptor
cap on the fluid container. The adaptor cap further includes a dome projecting outwardly from said skirt. The dome defines an
Interior chamber. The dome further defines a spike port providing fluid communication between the chamber and an exterior
environment of the dome, the spike port being constructed to receive and retain a hollow spike therein. The dome also defines at
least one vent aperture therethrough, the vent aperture providing fluid communication between the chamber and the exterior
environment of the dome. The adaptor cap further includes a microbial filter mounted on the dome across the vent aperture.

SoaoRRE f /[
TR - e St
R S N « w_® .-y
I ALY ""
[N

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

- SRR RO S 2 A\-‘
OPIC - CIPO 191 s




CA

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

02322694 2000-08-31

%

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6 :

A61J 1/00 Al

(21) International Application Number: PCT/US99/05792

(22) International Filing Date: 17 March 1999 (17.03.99)

(30) Priority Data:
09/044,599 19 March 1998 (19.03.98) US
(71) Applicant: ABBOTT LABORATORIES [US/US]J;
CHAD-0377/AP6D-2, 100 Abbott Park Road, Ab-

bott Park, IL 600646050 (US).

(72) Inventors: OGLESBEE, Richard, K.; 261 Lakeview Drive,
Lancaster, OH 43130 (US). HOOK, Wiliam, J.; 711 Look-
out Ridge Drive, Westerville, OH 43082 (US). SOLTESZ,
Julie, L.; 4317 Shire Cove Road, Hilliard, OH 43026 (US).

(74) Agents: WOODWORTH, Brian, R. et al.; Abbott Laboratories,
CHAD 0377/AP6D-2, 100 Abbott Park Road, Abbott Park,

IL 600646050 (US).

(54) Title: IMPROVED ADAPTOR CAP

PYA
N

N
0
d

RS
N\

\]

N

S
S
N

2

110

CSSSESSS
1

10

3

(§87) Abstract

(11) International Publication Number:

(43) International Publication Date:

. WM Wigh. L. etk AT R Weth W W, . e

WO 99/47098

23 September 1999 (23.09.99)

(81) Designated States: AU, CA, JP, MX, NO, NZ, European
patent (AT, BE, CH, CY, DE, DK, ES, Fl, FR, GB, GR, |
IE, IT, LU, MC, NL, PT, SE).

Published
With international search report.
Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
amendments.

- e A, YRy b

An adaptor cap for a container. The adaptor cap includes a skirt constructed to engage a fluid container and to retain the adaptor cap
on the fluid container. The adaptor cap further includes a dome projecting outwardly from said skirt. The dome defines an interior chamber.
The dome further defines a spike port providing fluid communication between the chamber and an exterior environment of the dome, the
spike port being constructed to receive and retain a hollow spike therein. The dome also defines at least one vent aperture therethrough,
the vent aperture providing fluid communication between the chamber and the exterior environment of the dome. The adaptor cap further
includes a microbial filter mounted on the dome across the vent aperture.
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TECHNICAL FIELD

The present invention relates to an overcap for a sealed
container which is intended to be punctured with a hollow spike and
then hung in an inverted position to permit the liquid contents in the
container to flow through the spike and through tubing connected to
the spike for delivery to a patient. The adaptor cap of the present
invention is especially suitable for use with a foil sealed bottle

containing a liquid nutritional product.

BACKGROUND OF THE INVENTION AND
TECHNICAL PROBLEMS POSED BY THE PRIOR ART

In healthcare facilities, patients who are critically 1ll, weak, or
comatose may be unable to chew their food. For such patients,
nourishment may be provided with a nutritional hquid using a
conventional enteral feeding process. Enteral feeding can be
conducted using a \?ariety of techniques. One technique utilizesa
nasogastric tube which is inserted through the patient's nasal cavity
and into the patient's gastrointestinal tract. The exterior end of the
tube can be fluidly connected to a container of an enteral nutritional
product. A second technique utilizes a gastrostomy or jejunostomy
tube which is inserted through the patient's abdominal wall directly
into the patient's gastrointestinal tract. Here again, the exterior end
of the tube can be fluidly connected to a container of an enteral
nutritional product.

U.S. Patent No. 4,934,545 discloses one conventional container

for an enteral nutritional product. The container includes an opening
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that is 1nitially closed with a seal which is typically a foil membrane
or thin plastic membrane. An adaptor cap 1s threaded onto the end of
the container over the membrane seal. The adaptor cap includes a
spike port which is initially occluded with a frangible membrane that
1s unitary with the cap and that can be pierced or broken away as the
spike 1s inserted through the port. The spiké 1s Inserted through the
port frangible membrane and is inserted further to also pierce the foil
or plastic membrane which initially seals the container opening. The
adaptor cap also includes a vent aperture and a microbial filter
across the vent aperture for admitting air to facilitate draining of the
bottle.

Typically, a plurality of such containers (with the adaptor caps
mounted thereon) are packed in a corrugated carton for shipping and
storage. The cartons may be stacked one on top of the other, and this
subjects the containers to vertical loading. In order to protect the
adaptor cap, a separate overcap or dome piece 1s mouhted on the top
of the adaptor cap. The overcap or dome piece has a generally flat
exterior surface for accofnrnodating vertical loading. The overcap or
dome piece also serves as a barrier against contaminant ingress. The
overcap or dome piece must also present a sufficiently large,
upwardly facing, flat surface to distribute the force and prevent the
overcap from puncturing the top of the carton.

One such conventional overcap or dome piece 1s 1llustrated in
the U.S. Patent No. Des. 330,332, and the overcap or dome piece is
shown in that patent mounted to the top of an adaptor cap. Although
such an overcap or dome piece functions generally satisfactorily, it
would be desirable to provide an improved system which would
accommodate more economical manufacture. Further, it would be
advantageous if such an improved system could provide an enhanced

barrier against contaminant ingress.
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Typically, the overcap or dome piece is designed to be snap-fit
onto the adaptor cap. This requires relatively close molding
tolerances which increase the manufacturing cost. It would be
desirable to provide an improved system which could be
manufactured with greater tolerances and at less cost while
providing the same or superior functionality.

When a healthcare facility uses a container having an adaptor
cap and overcap assembly as illustrated in the U.S. Patent No. Des.
330,332, a healthcare professional must initially remove the separate
overcap to expose the adaptor cap. The overcap, which is a rigid,
thermoplastic molded structure, then becomes a significant waste
material requiring disposal. It would be desirable to provide an
improved adaptor cap system which could substantially minimize, if
not altogether eliminate, the requirement to remove and dispose of a
separate, rigid plastic overcap.

The conventional adaptor cap and overcap assembly illustrated
in the U.S. Patent No. Des. 330,332 includes a pierceable membrane
recessed within, and across, the spike port. While such a design
functions satisfactorily, it would be desirable to provide an improved
design which would permit easier insertion of the spike while at the
same time providing enhanced spike retention. Further, it would be
advantageous to provide a system which would provide an enhanced
contaminant barrier for the exterior portion of the spike port and for
the exterior portion of the adaptor cap around the filter.

The prior art filter employed in the design illustrated in U.S.
Patent No. Des. 330,332 must be initially retained in a holder by
staking, and then the filter holder must be pressed into the adaptor
cap. While this assembly functions satisfactorily, it would be
desirable to provide a less complex and less costly filter retention

system.
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The conventional adaptor cap illustrated in the U.S. Patent
No. Des. 330,332 includes a separate, annular rubber or plastic
gasket for sealing against the top of the container. It would be
advantageous if an improved adaptor cap could be provided with an
5 enhanced gasket system which, inter alia, would not require the
handling and assembly of a separate gasket during manufacture.
Finally, it would be desirable to provide an improved, user-
friendly, system for exposing the adaptor cap spike port and vent
aperture just prior to insertion of the spike. Further, it would also be
10 advantageous to provide such a system with a tamper-evident
feature that would clearly alert the healthcare professional to a
condition in which the contaminant ingress barrier seal has been
breached.
The present invention provides an improved adaptor cap which
15 can accommodate designs having the above-discussed benefits and

features.

SUMMARY OF THE INVENTION

20
The present invention provides an improved adaptor cap for
ready-to-hang sealed bottles of liquid, such as a liquid nutritional
product or other liquid which 1s to be discharged from the bottle
through a hollow spike inserted into the adaptor cap and through a
25 seal across the mouth of the bottle.

The improved adaptor cap can be more easily manufactured
and can be manufactured at less cost.
The improved adaptor cap includes an improved system for

retaining the spike in the adaptor cap and for retaining the filter in

30 the cap.
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The adaptor cap also incorporates a system for enhancing the
sealing of the spike port and filter area from external contaminants.

The improved adaptor cap can also incorporate an improved
gasket and process for placing a gasket on an adaptor cap.

According to one aspect of the invention, the adaptor cap is
designed to be mounted over a pierceable portion of a container and
is designed to be penetrated by a hollow spike through which the
container contents can be discharged for delivery to a patient. The
adaptor cap includes a skirt for engaging the container to retain the
adaptor cap on the container. The adaptor cap includes a load-
bearing dome projecting outwardly from the skirt. The dome defines
(1) an interior chamber, (2) a spike port establishing communication
between the chamber and the exterior of the dome to receive and
retain the hollow spike when the hollow spike 1s inserted therein, and
(3) at least one vent aperture establishing communication between
the chamber and the exterior of the dome. The adaptor cap also
includes a microbial filter mounted to the dome across the vent
aperture. Finally, the adaptor cap includes a removable seal which 1s
releasably attached to the exterior of the dome over the vent aperture
and spike port to establish a barrier against contaminant ingress.

Numerous other advantages and features of the present
invention will become readily apparent from the following detailed
description of the invention, from the claims, and from the

accompanying drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings that form part of the
specification, and in which like numerals are employed to designate

like parts throughout the same,
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FIG. 1 is a fragmentary, perspective view of the improved
adaptor cap of the present invention shown mounted on a membrane-
sealed container which contains a liquid product;

FIG. 2 i1s a fragmentary, perspective view similar to FIG. 1, but
FIG. 2 shows the adaptor cap after a removable seal has been
removed from the top of the cap and a hollow spike inserted through
a spike port to pierce the membrane over the container opening, and
portions of FIG. 2 have been broken away to illustrate interior detail;

FIG. 3 is a fragmentary, cross-sectional view taken generally
along the plane 3-3 in FIG. 2 and inverted to show the regions of the
adaptor cap filled with liquid during administration of the liquid
product to a patient;

FIG. 4 is an exploded, perspective view showing the adaptor
cap of FIG. 1 disengaged from, and above, the container;

FIG. 5 is an exploded, perspective view of the components of
the adaptor cap;

FIG. 6 is a side elevational view of the adaptor cap;

FIG. 7 is a cross-sectional view taken generally along the plane
7-7 in FIG. 6;

FIG. 8 is a greatly enlarged, fragmentary view taken generally
along the plane 8-8 in FIG. 7; and

FIG. 9 is a plan view of the underside of a second embodiment

of the removable seal.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

While this invention is susceptible of embodiment in many
different forms, this specification and the accompanying drawings
disclose only some specific forms as examples of the invention. The

invention is not intended to be limited to the embodiments so
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described, however. The scope of the invention 1s pointed out in the
appended claims.

An improved adaptor cap according to the present invention is
generally desiénated in FIG. 1 by the reference number 10 and is
shown in FIG. 1 mounted on the top of a bottle or other container 12
which typically contains a liquid, such as a liquid nutritional product,
that is to be administered to a patient. As shown i1n FIG. 4, the
container 12 typically includes a neck 22 defining an external thread
24. The neck 22 defines an opening 26 which is initially sealed by a
membrane 28 which may be constructed of a known sealing material
such as foil or plastic.

The container 12 may be a rigid or flexible container made
from any suitable material which 1s compatible with the container
contents and which provides other characteristics as may be
desirable (opacity or transparency, oxygen barrier characteristics,
capability of withstanding a particular sterilization technique, ease of
manufacture, etc.). The structure of the membrane 28 and container
12 may be of a conventional design such as is incorporated in the
nutritional prodﬁct containers sold in the U.S.A. by Ross Products
Division, Abbott Laboratories, Abbott Park, Illinois, U.S.A.

In the embodiment of the present invention depicted in the
accompanying figures, container 12 per se and the membrane 28 can
be characterized as an assembly with which adaptor cap 10 of the
present invention is intended to be used, and the assembly of the
container 12 and membrane 28 may be characterized as not forming
a part of the adaptor cap invention per se. However, in an
alternative embodiment of the present invention, membrane 28 and
adaptor cap 10 can be characterized as a single assembly constructed
to fluidly seal container 12 and thereafter permit container 12 to be

fluidly accessed using, for example, a spike of known construction.
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The adaptor cap 10 1s manufactured and mounted on container
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12 by the manufacturer such that membrane 28 fluidly seals
container 12 and such that adaptor cap 10 substantially covers
membrane 28. A number of such capped containers can then be
packaged together, e.g., in a corrugated carton, for shipping. The
adaptor cap 10 protects the container membrane 28 from being
damaged and prevents the membrane 28 from being contaminated
during shipping, storage, and subsequent handling.

The container 12 contains a liquid product 29 which can be
administered to a patient through a tubing system (not i1llustrated)
connected to a hollow spike 30 of known construction. As depicted 1n
FIGS. 2 and 3, hollow spike 30 is constructed such that it can be
inserted through a portion of the adaptor cap 10 1n order to establish
fluid communication between the tubing system and container 12.
Thus, liquid 29 will flow from container 12, through hollow spike 30
and the tubing system, and into the patient when container 12, with
the spike 30 attached through the cap 10, is hung upside down (FIG.
3) or when a pump of known construction and operation is used to
move liquid 29 from container 12 to the patient. It will be
appreciated, however, that the novel features of the adaptor cap of
the present invention are not limited to applications involving the
administration of a nutritional product to a patient.

With reference to FIGS. 1 and 5, the adaptor cap 10 comprises
an initial assembly of four components or elements--a body 40, a
gasket 110, a filter 44, and a removable seal 46. As shown in FIG. 7,
the body 40 has a peripheral skirt 50 which defines an internal
thread 52 for engaging the container thread 24 (FIG. 4). Other
suitable attachment structures and methods could be provided (e.g.,
a snap-fit bead and groove system, a permanent adhesive or welded

attachment system, etc.).

U habbi . AL BN, - 2 s O N B ] e R . ot ee 2afn @ 4 = MRV AL B /0 I, S DR FH e el | vavvh e



CA 02322694 2000-08-31

- WO 99/47098 PCT/US99/05792

10

15

20

25

30

. 9.

For the purposes of this disclosure, the term “skirt” is used to
refer to the portion of adaptor cap 10 that 1s constructed to engage
container 12. In the embodiments of the invention depicted in the

accompanying figures, container 12 is a bottle. Accordingly, skirt 50

1s constructed such that it extends about an external surface of a

mouth of the bottle. However, it will be appreciated that container
12 can be any of a variety of fluid-containing structures. For
example, if container 12 is a flexible pouch, skirt 50 preferably will be
in the form of a flange having a surface constructed to engage the
flexible pouch. Thus, the term “skirt” i1s intended to refer to any
structure constructed to engage a surface of a fluid container without
regard to the construction of the container.

As depicted in FIG. 7, flange portion 51 extends radially
outwardly and downwardly from the remainder of skirt 50. Flange
portion 51 acts as a leading flange which facilitates proper alignment
between container 12 and adaptor cap 10 as adaptor cap 10 is placed
on container 12. Flange portion 51 also facilitates placement of
adaptor cap 10 over membrane 28.

As illustrated in FIG. 5, the bottom edge of the skirt 50
includes a plurality of ratchet teeth 53 which are equal-ly spaced and
which may function as engageable members for being engaged by a
suitable tool to assist in removing the body 40 from a mold when the
body 40 is molded from thermoplastic material.

The upper end of the skirt 50 includes a radially inwardly
extending shoulder 54. A dome 56 projects upwardly from the inner
radius of the skirt shoulder 54. The dome 56 defines an interior
chamber 60, a spike port 62, and a plurality of vent apertures 64.

The spike port 62 establishes communication between the
chamber 60 and the exterior of the dome 56. The spike port 62
receives the hollow spike 30 when the hollow spike 30 1s inserted

therein (as shown in FIG. 2). The spike port 62 is defined by an
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internal projection 70 which extends inwardly into the chamber 60.
The projection 70 has a generally frustoconical surface 72 extending
through the projection 70 to define the spike port 62.
The spike port 62 has a larger diameter at the exterior top of

5 the dome 56 and has a smaller diameter at the distal end of the
projection 70 in the chamber 60. In one presently contemplated
embodiment, the diameter of the spike port 62 at the top (exterior) of
the dome 56 is about 0.199 inch, and the frustoconical surface 72 has
a one half degree taper along at least a portion of the length of

10 projection 70. The taper causes a friction or interference fit between
projection 70 and spike 30 comparable to a common luer connection.
Also in the presently contemplated embodiment, the bottom, distal
end of the projection 70 has an internal diameter of about 0.194 inch.
In the contemplated embodiment, the length of the projection, from

15 the upper or exterior surface of the dome 56 to the distal end of the
projection 70 in the cavity 60 is about 0.375 inch.

The projection 70 also includes a pair of opposed protuberances
76 which project from the frustoconical surface 72. The
protuberances 76 extend generally along at least a portion of the

20 length of the spike port 62 so as to provide an interference fit with
the spike 30. It has been found that the interference fit created as a
result of protuberances 76 is stronger than the interference fit
created between a spike and port that is circular 1n cross-section
along its length. ,

25 The body dome 56 has a top which defines a surface 80.
Surface 80 is preferably constructed to be a load-bearing surface such
that containers 12 having adaptor caps 10 can be stocked on top of
one another. The dome 56 also defines a region 82 which preferably
is recessed in the surface 80. In the embodiment of the present

30 invention depicted in the accompanying figures, seven vent apertures

64 extend through the flat surface 82. However, it will be
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appreciated that the number of vent apertures can be varied without
departing from the scope of the present invention. Each of the vent
apertures 64 preferably has a frustoconical configuration with a five
degree taper. In one presently contemplated embodiment, the upper,
5 exterior end of each vent aperture 64 has a diameter of about 0.060
inch. The number, shape, size, and configuration of the vent
apertures 64 are not critical, and other arrangements may be
employed.
The dome 56 defines an annular flange 86 projecting inwardly
10 into the chamber 60 around the vent apertures 64. The filter 44,
which has a disk-like configuration, is disposed within the annular
flange 86. Filter 44 can be a thin disk woven from a synthetic, semi-
permeable, hydrophobic fiber material. In the embodiment of the
present invention depicted in the accompanying figures, {filter 44 is
15 secured to the interior dome adjacent to the vent apertures 64 using
known methods and materials. For example, a suitable permanent,
pressure-sensitive adhesive applied generally around the perimeter
of the filter 44 can be used to secure filter 44 to dome 56.
Alternatively, filter 44 can be secured to dome 56 by a heat staking
20 process in which side walls 86 are heated until they are softened and
then the softened walls are urged inwardly such that they retain
filter 44 on dome 56.
In an alternative embodiment, filter 44 1s positioned on an
exterior surface of dome 56 and over vent apertures 64. Filter 44 can
25 be attached to dome 56 using a variety of known methods and
materials, including, but not limited to, pressure-sensitive adhesive
and/or heat staking, as above-discussed.
The removable seal 46 1ncludes a generally disk-like, flexible
membrane. Seal 46 can be secured to dome 56 using a releasable,
30 pressure-sensitive adhesive provided on one or both of seal 46 ad

dome 56. In FIG. 5, an annular band of pressure-sensitive adhesive
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on the periphery of the seal 46 1s designated generally by the
reference numeral 90. Alternatively, seal 46 can be induction welded
to dome 56. It is beheved that induction welding of seal 46 onto dome

56 will enhance the ability of a user to determine whether seal 46 has
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been previously removed or altered from dome 56, 1.e., tamper
evidence.

Preferably, the membrane 46 includes a tab 94 which extends
generally radially outwardly from the disk-like membrane and which
can be grasped to facilitate removal of the seal 46 from the dome 56.
The seal 46 is secured with the adhesive 90 to the dome top surface
80 around the outside of the spike port 62 and vent aperture 64. The
seal 46 may be fabricated from a thermoplastic film or conventional
paper coated with a varnish or other surface sealant. The seal 46
will prevent passage of contaminants from the ambient surroundings
into and through the cap vent apertures 64 and spike port 62. The
seal 46 may also be fabricated from other suitable materials. The
seal may also be imprinted with indicia, including label information,
opening instructions, etc.

If desired, the seal 46 may be modified to provide tamper-
evidence characteristics. Specifically, with reference to FIG. 9, a
modified form of a seal 46A is illustrated as having four arms or
strips 47A extending radially outwardly as unitary extensions from
the disk-like central membrane. A permanent, pressure-sensitive
adhesive 49A is coated on the strips 47A for securing each strip 47A
to the sidewall of the cap dome 56. Releasable, pressure-sensitive
adhesive 90A is employed on the annular periphery of the central,
disk-like membrane of the seal 46A 1n the same manner as the
pressure-sensitive adhesive 90 in the first embodiment of the seal 46
described above with reference to FIG. 5. The second embodiment of
the seal 46A also preferably includes an outwardly extending tab 90A
which can be grasped to pull the seal away from the top of the cap
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dome. As the seal 46A is pulled away from the cap dome, the
permanent adhesive connection between the strips 47A and the dome
remains strong and is not broken. Rather, the seal material itself
breaks at the locations where the strips 47A join the edge of the

5 central, disk-like portion of the seal 46A. The strips 47A thus remain
attached to the dome 56 while the remainder of the seal 46A is pulled
away. The strips 47A remaining on the cap serve as evidence that
the seal has been removed.

Preferably, the adaptor cap body 40 is molded from a

10 thermoplastic polymer resin, such as the polypropylene resin sold
under the designation Huntsman P4(G4Z-011 by Huntsman Corp.
having an office at Salt Lake City, Utah, U.S.A. In a presently
contemplated embodiment, the overall height of the cap body 40 is
about 0.987 inch, the thread internal diameter is about 1.497 inches,

15 the thread root diameter is about 1.594 inches, the internal diameter
of the annular flange 86 inside the cap dome 56 around the filter 44
is about 0.360 inch, the length of the spike port 62 1s about 0.375
inch, and the internal diameter of the spike port 62 at the top
(exterior) of the dome 56 of the cap is about 0.199 i1nch.

20 Preferably, the adaptor cap body 40 is molded by co-injection or
two-shot, bi-injection molding wherein a gasket 110 (FIG. 7) 1s
molded into the cap body 40 against the shoulder 54. In one
contemplated embodiment, the gasket material 1s the product sold
under the designation Kraton D by the Shell Chemical Co. which has

25 an office at Houston, Texas, U.S.A. This matenrial has a hardness of
about 40 Shore A. It 1s molded into the cap body 40 to form a gasket
110 having a thickness of about 0.06 inch.

In an alternate embodiment (not illustrated), the shoulder 54
and gasket 110 are eliminated and the dome 56 extends from the

30 skirt 50 with the same diameter as the skirt 50. Appropriate sealing
features would be provided around the internal periphery of the skirt
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to prevent leakage past the threads (or other structure that may be

employed to attach the adaptor cap to the container 12).

The filter 44 may be cut into a disk-like shape from a sheet of

commercially available material, such as the porous composite

product sold under the designation Pallflex by Pall Corporation
having an office at Port Washington, New York, U.S.A. This type of

material is hydrophobic, and functions when wetted (as with the

liquid 29 in the container 12) to permit passage of atmospheric air

through the filter, but without bacteria which 1s filtered and retained

by the filter 44. The filter 44 will thus permit air, but not bacteria, to

enter the container 12 to facilitate the draining of the container.

If desired, the adaptor cap 10 may include other modifications.

For example, a chemical or chemicals may be added to the spike port

62 or the area around the spike port 62 prior to applying the seal 46

on the top of the adaptor cap dome 56. Such a chemical or chemicals

may serve to sterilize the spike port region.

In order to use the system, the healthcare professional pulls off

the seal 46 and inserts the spike 30 into the spike port 62 as

illustrated in FIG. 2. The spike 30 is inserted far enough so as to

tear and pierce the container foil seal membrane 28. Spike 30 also is

inserted such that an interference fit is created between spike 30 and

frustoconical surface 72, as above-discussed. This creates an

irregular puncture with extending openings or tear regions 31 in the

foil membrane (FIG. 2) around the spike 30. The healthcare

professional then inverts the container 12 with the spike 30 retained

therein and hangs the container from a suitable support (not shown).

The inverted condition of the assembly 1s shown 1n FIG. 3. The

liquid 29 within the container 12 flows through the tear openings 31

in the punctured foil membrane 28 and into the cavity 60 within the

dome 56. The liquid 29 is thus in contact with the filter 44 and wets

the filter. Air, but not bacteria, can pass through the filter 44 into
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the cap 10. The air flows through the openings 31 in the foil
membrane 28 to assist in draining of the liquid 29 out of the
container 12 through the spike 30.

The adaptor cap 10 of the present invention can be
manufactured with simplified techniques and at less cost because the
unitary cap body 40 does not require a separate dome piece or
overcap. Further, the cap 10 of the present invention accommeodates
bi-injection molding of the gasket 110 directly into the cap body 40 so
as to eliminate the separate manufacture of the gasket and
subsequent storage, handling, and assembly of the gasket into the
cap.

The flat dome of the cap functions very effectively to withstand
static and dynamic loads during packaging, shipping, and handling,
especially when a plurality of containers are packed together in a
carton and when the cartons are stacked one on top of the other. The
dome 56 protects the underlying membrane 28 on the container 12,
yet the large top surface area of the dome 56 distributes the loading
so that the dome will not punch through the carton. Further, the
dome 56 and seal 46 eliminate, or at least minimize, the ingress of
contaminants that might otherwise contact the underlying container
membrane 28. '

The adaptor cap 10 is easily used by a healthcare professional.
The removable seal 46 on the top of the adaptor cap dome 56 becomes
only a minimal waste product when the seal is removed. After
removal, the seal 46 can be adhesively secured to the side of the
container 12 so that subsequently the container 12 and seal 46
adhered to the side thereof can be disposed of together as a unit.

The improved configuration of the spike port 62 functions to
enhance the capability of the cap 10 to retain the spike 30 during
use. Nevertheless, because the adaptor cap 10 does not require a

unitary, frangible membrane across the bottom of the spike port 62
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as in prior art designs, the process of inserting the spike 30 into the
cap 10 is easier.
It will be readily apparent from the foregoing detailed
description of the invention and from the illustrations thereof that
5 numerous variations and modifications may be effected without
departing from the true spirit and scope of the novel concepts or

principles of this invention.
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CLAIMS:

1. An adaptor cap comprising:

a skirt constructed to engage a fluid container and to retain said adaptor cap thereon;

a dome projecting outwardly from said skirt, said dome defining an interior chamber,
said dome further defining a spike port providing fluid communication between said
chamber and an exterior environment of said dome, said spike port constructed to
receive and retain a hollow spike, said dome further defining at least one vent aperture
therethrough, said at least one vent aperture establishing fluid communication between

sald chamber and the exterior environment of said dome; and

a microbial filter mounted on said dome across said vent aperture.

2. An adaptor cap 1n accordance with Claim 1, wherein said adaptor cap further
comprises a removable seal releasably attached to an exterior surface of said dome
over said at least one vent aperture and over said spike port, said removable seal
providing a barrier against contaminant ingress through said at least one vent aperture

and said spike port.

3. An adaptor cap 1n accordance with Claim 2, wherein said exterior surface 1s
substantially flat.
4. An adaptor cap 1n accordance with Claim 1, 2 or 3, wherein said microbial

filter 1s constructed of a semi-permeable, hydrophobic fiber material.

3. An adaptor cap 1n accordance with Claim 1, 2, 3 or 4, wherein said filter 1s

secured on said dome with a pressure-sensitive adhesive.
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6. An adaptor cap in accordance with Claim 1, 2, 3, 4 or 5, wherein said dome
defines an annular flange projecting inwardly into said chamber around said at least

one vent aperture, and wherein said filter is disposed within said annular flange.

7. An adaptor cap 1n accordance with any one of Claims 1 to 6, wherein said
skirt comprises:
a wall having an upper end portion; and

an annular shoulder extending from said upper end portion of said wall to said dome.

8. An adaptor cap in accordance with Claim 7, wherein said adaptor cap further

comprises a gasket mounted on said annular shoulder.

9. An adaptor cap in accordance with any one of Claims 1 to 8, wherein said

skirt defines an internal thread for engaging a mating external thread on a container.

10. An adaptor cap 1n accordance with any one of Claims 1 to 9, wherein said
dome includes a hollow projection projecting inwardly into said chamber, said hollow
projection terminating at a distal end positioned within said chamber, said hollow
projection defining a generally frustoconical surface therein, said hollow projection

defining said spike port.

11. An adaptor cap 1n accordance with Claim 10, wherein said generally
frustoconical surface defines a pair of opposed protuberances extending inwardly
along at least a portion of a length of said generally frustoconical surface, said
protuberances constructed to provide an interference fit with a spike.

12. A container for containing a liquid, said container comprising;:

a vessel for fluidly containing a liquid, said vessel defining an outlet therethrough;



CA 02322694 2004-03-12

-19 -

a seal fluidly sealing said outlet defined by said vessel; and
an adaptor cap comprising:

a skirt constructed to engage said vessel and to retain said adaptor cap thereon;

a dome projecting outwardly from said skirt, said dome defining an interior chamber,
said dome further defining a spike port providing fluid communication between said
chamber and an exterior environment of said dome, said spike port constructed to
receive and retain a hollow spike, said dome further detining at least one vent aperture
therethrough, said at least one vent aperture establishing fluid communication between
sald chamber and the exterior environment of said dome; and

a microbial filter mounted on said dome across said vent aperture.

13. A container 1n accordance with Claim 12, wherein said adaptor cap further
comprises a removable seal releasably attached to an exterior surface of said dome
over said at least one vent aperture and over said spike port, said removable seal
providing a barrier against contaminant ingress through said at least one vent aperture

and said spike port.
14. An adaptor cap comprising;:

a skirt constructed to engage a fluid container;

a dome extending from said skirt, said dome defining an interior chamber, said dome
further defining a spike port therethrough to provide fluid communication between
sald chamber and an exterior environment of said dome, said spike port constructed to
rece1ve and retain a hollow spike, said dome further defining at least one vent aperture

therethrough to establish fluild communication between said chamber and the exterior

environment of said dome;

a microbial filter provided on said dome across said vent aperture; and
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a removable seal releasably attached to an exterior surface of said dome over said at
least one vent aperture and over said spike port, said removable seal providing a
barrier against contaminant ingress through said at least one vent aperture and said

spike port.

15. An adaptor cap in accordance with claim 14, wherein said exterior surface 1s

substantially flat.

16. An adaptor cap in accordance with claim 14 or 15, wherein said removable

seal includes a flexible membrane secured to said dome by a releasable adhesive.

17. An adaptor cap in accordance with claim 14 or 15, wherein said removable
seal includes a disk-like membrane and at least one unitary strip extending therefrom,
said at least one unitary strip being secured by a substantially permanent adhesive to

sald dome.

18. An adaptor cap comprising;
a skirt constructed to engage a fluid container;

a dome extending from said skirt, said dome defining an interior chamber, said dome
further defining a spike port therethrough to provide fluid communication between
said chamber and an exterior environment of said dome, said spike port including a
hollow projection extending into said chamber from said dome to receive a hollow
spike, said hollow projection defining a generally frustoconical surface terminating at
a distal end within said chamber, said spike port further including a pair of opposed
protuberances extending inwardly along at least a portion of a length of said generally
frustoconical surface to provide an interference fit with said spike, said dome further
defining at least one vent aperture therethrough to establish fluidd communication

between said chamber and the exterior environment of said dome; and
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a microbial filter provided on said dome across said vent aperture.

19. An adaptor cap in accordance with claim 18, said adaptor cap further
comprising a removable seal releasably attached to an exterior surface of said dome
over said at least one vent aperture and over said spike port, said removable seal
providing a bafrier against contaminant ingress through said at least one vent aperture

and said spike port.

20. An adaptor cap in accordance with claim 18 or 19, wherein said dome has a

substantially flat exterior surface.
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