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Description

CROSS-REFERENCE

[0001] The present application claims priority to U.S.
provisional patent application Serial No. 62/182,099 filed
on June 19, 2015.

BACKGROUND

[0002] The present disclosure generally relates to
pooling devices used for medical purposes, and more
specifically to a device configured for pooling contents
from medicinal containers for concurrent use.
[0003] In many cases, medicinal agents or fluids are
separated before use for their chemical and physical sta-
bility. Thus, the fluids are packaged and stored individu-
ally until the fluids are mixed together to be administered
intravenously to a patient. Traditionally, the mixing of the
fluids is achieved by a medical professional by injecting
a first fluid into a glass vial or container having a second
fluid. After mixing the first and second fluids, a mixed
solution is withdrawn into a syringe barrel and intrave-
nously injected into the patient. In certain cases, the two
solutions are mixed in, or mixed solution is transferred
to, a larger container, such as an intravenous (IV) admin-
istration bag or set, before delivery to the patient.
[0004] Some medicinal fluids are administered in se-
quence without mixing. For example, the first fluid may
be administered initially to improve the conditions under
which the second fluid is delivered to or processed by
the patient. An exemplary dual medical container unit for
administering the first and second fluids is described in
commonly assigned U.S. Patent No. 8,684,433.
[0005] US Patent Application US2004/0241041 A1
discloses a reconstitution assembly having a reconstitu-
tion device having a first end connected to a flexible dilu-
ent container, the reconstitution device having a second
end connected to a drug vial. The reconstitution device
and containers, such as drug vials or diluent bags, are
loaded onto positioning assemblies.
[0006] In some cases, several vials of medicinal fluid
must be combined to provide the correct dose to a patient.
Patients suffering from certain immunodeficiency condi-
tions are treated with infusions of relatively large volumes
of Immunoglobulin (IG) fluid. A first fluid medication is
applied to enhance the bodily reception to the relatively
high viscosity IG fluid, which is the second medication.
Conventionally, the medical professional administering
the fluids verifies the identity and concentration of the
fluids, swabs a corresponding stopper of each container
using a disinfecting agent, such as alcohol, spikes the
stopper of each container for the delivery of fluids, pools
the fluids separately from respective containers using
multiple syringes and pooling bags, and then sequentially
performs the administration of the fluids on the patient.
In certain cases, the dual container unit is manually ele-
vated or hung from an IV pole so that one or more of the

fluids are delivered by gravity flow to the pooling bag.
[0007] Due to this multi-step process, which in some
cases is alternately performed by the patient at home,
the conventional administration method is prone to mis-
handling and mistakes. For example, the bottles, vials or
other containers may be mishandled, and could even end
up damaged or broken. Further, several manual steps
are currently needed to achieve the desired sequence of
administration in a sterile environment, a significant
amount of time is wasted due to the numerous manual
steps, and a substantial space is required for storing an
inventory of equipment during use. If the sterile admin-
istration of the medicinal fluid could be compromised,
bacterial or environmental contamination could result.
Any of these issues may have a negative impact on the
administration of the fluids to the patient, and on the
health of the patient.
[0008] Thus, there is a need for developing an im-
proved pooling device that provides an enhanced admin-
istration method for single or multiple medicinal contain-
ers in a simpler and more reliable manner.

SUMMARY

[0009] The present disclosure is directed to a pooling
device for pooling a medicinal fluid from at least one med-
ical container, which integrates many of the manual steps
discussed above. An important aspect of the present
pooling device is that a central cavity configured for re-
ceiving the medical container is provided for pooling the
medicinal fluid from the medical container without repeat-
edly loading different medical containers. An internal lu-
men spike is disposed in the cavity for puncturing a stop-
per of each medical container, and a locking mechanism
is provided for securely holding the medical container in
the cavity of the present pooling device.
[0010] Two or more present pooling devices are link-
able or connectable in a complementary relationship,
such that separate medical containers are sequentially
automatically administered to a user or patient without
having to replace the medical container during operation.
As an example only, an outlet of the present pooling de-
vice is linked or daisy-chained to an inlet of another pool-
ing device for facilitating an unbroken connection of the
fluid path between all linked pooling devices. In this con-
figuration, two or more medicinal fluids can be adminis-
tered to the user in relatively high volumes (in the range
of 100’s of ml) without interruption or manipulation of the
medical containers. It is contemplated that the linked
pooling devices can be reversed from the orientation de-
scribed above.
[0011] A pooling device is provided for pooling a fluid
from a container unit having at least one container, and
includes an inlet port having at least one inlet channel
configured for receiving the fluid or ambient air, and an
outlet port having at least one outlet channel configured
for delivering the fluid to an attachment. Both inlet and
outlet ports are disposed on the device. A cavity is pro-
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vided for accommodating insertion of the container unit
for pooling the fluid from the at least one container. At
least one spike is disposed in the cavity and configured
for puncturing a stopper of the at least one container
when the container unit transitions from an upper position
to a lower position.
[0012] In another embodiment, a pooling device is pro-
vided for pooling a medicinal fluid, and includes a con-
tainer unit having at least one container configured for
storing the fluid, wherein the container unit is pre-at-
tached to the pooling device. Also included in the pooling
device is an inlet port having at least one inlet channel
configured for receiving the fluid or ambient air. An outlet
port having at least one outlet channel is provided for
delivering the fluid to an attachment. Both inlet and outlet
ports are disposed on the pooling device. A cavity is pro-
vided for accommodating insertion of the container unit
from the pre-attached position for pooling the fluid from
the at least one container. At least one spike is disposed
in the cavity and configured for puncturing a stopper of
the at least one container when the container unit tran-
sitions from an upper position to a lower position.
[0013] In yet another embodiment, a device is provided
for pooling a medicinal fluid, and includes a container
unit having at least one container configured for storing
the fluid, wherein the container unit is pre-attached to the
pooling device. An inlet port having at least one inlet
channel is provided for receiving the fluid or ambient air.
An outlet port having at least one outlet channel is pro-
vided for delivering the fluid to an attachment. Both inlet
and outlet ports are disposed on the pooling device. A
cavity is provided for accommodating insertion of the con-
tainer unit from the pre-attached position for pooling the
fluid from the at least one container. At least one spike
is disposed in the cavity and configured for puncturing a
stopper of the at least one container when the container
unit transitions from an upper position to a lower position.
The pooling device
of all embodiments
is complementarily linkable with another pooling device
in a serial arrangement relative to a longitudinal axis of
each pooling device for establishing an uninterrupted
supply of the fluid from linked pooling devices.
[0014] In yet another embodiment, a pooling device is
provided for pooling a fluid from a container unit having
at least one container, and includes an inlet port having
at least one inlet channel configured for receiving the
fluid or ambient air. Also included in the pooling device
is an outlet port having at least one outlet channel con-
figured for delivering the fluid to an attachment, and the
inlet and outlet ports are disposed on the pooling device.
A cavity is configured for accommodating insertion of the
container unit for pooling the fluid from the at least one
container. At least one spike is disposed in the cavity and
configured for puncturing a stopper of the at least one
container when the container unit transitions from an up-
per position to a lower position.
[0015] More specifically, the inlet port is connected to

the outlet port in fluid communication with the at least
one spike via a corresponding tube, and the at least one
spike has a first spike channel being connected to the at
least one inlet channel. Further, the at least one spike
has a second spike channel being connected to the at
least one outlet channel. At least one of the inlet and
outlet ports has a protective cover for guarding the cor-
responding inlet and outlet channels from contamination,
and the at least one spike projects normally from an inner
surface of a base of the pooling device.
[0016] A locking mechanism is provided for the pooling
device and is configured for securely holding the contain-
er unit in the cavity during use, and the locking mecha-
nism is preferably disposed on an inner wall of the cavity.
The cavity is configured for accommodating insertion of
the container unit for pooling the fluid from a single con-
tainer. At least one container is configured to store the
fluid, and the container unit is attached to the pooling
device. A lockout mechanism is provided for the pooling
device, and is configured for stopping the transition of
the container unit from the upper position to the lower
position.
[0017] For the container unit, a lockout pin is included
and is insertable into a slot disposed on a body of the
container unit. A press bar is disposed on a top of the
container unit for transitioning the container unit from the
upper position to the lower position by pushing the press
bar downwardly. The
pooling device is serially linkable with another pooling
device in a complementary relationship for establishing
an uninterrupted supply of the fluid from linked pooling
devices. Preferably, the inlet port of a first pooling device
is configured to be insertable into the outlet port of a sec-
ond pooling device in a complementary relationship. A
first pooling device and a second pooling device are se-
rially linked together in a complementary relationship rel-
ative to a longitudinal axis of each pooling device.
[0018] A cap remover is provided for the pooling de-
vice, and is attached to the at least one container and
configured for removing a top cap of the at least one
container. A leakage prevention mechanism has a fluid
connection assembly configured for controlling a fluid
path in the pooling device, and an air connection assem-
bly configured for controlling an air vent path in the pool-
ing device. The air connection assembly includes an air
path connector being connected to the inlet port of the
pooling device via a hydrophobic filter.
[0019] Included in the fluid connection assembly is a
first fluid check valve being connected to the outlet port
of the pooling device for selectively regulating a direc-
tional fluid flow of the fluid, and a second fluid check valve
being connected to the inlet port of the pooling device for
selectively regulating the directional fluid flow of the fluid.
The first fluid check valve has a first fluid path connector
configured for releasably complementarily connecting to
a second check valve of another pooling device, and the
second fluid check valve has a second fluid path connec-
tor configured for releasably complementarily connecting
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to the first fluid check valve of another pooling device. A
cracking pressure of the first and second fluid check
valves is in a range of 3-5 pounds per square inch.
[0020] Included in the air connection assembly is an
air path plug or end component member having a blind
cavity configured for releasably complementarily con-
necting to the air path connector of another pooling de-
vice. The fluid connection assembly includes a first fe-
male member having a first female member opening con-
figured for accommodating insertion of a first male mem-
ber of the fluid connection assembly. Also, the fluid con-
nection assembly includes an assembly locking mecha-
nism configured for releasably connecting the first female
and male members of the fluid connection assembly.
Specifically, the first female member has a first sealing
fixture configured for preventing a directional fluid flow
of the fluid, and the first male member has a second seal-
ing fixture configured for preventing the directional fluid
flow of the fluid. Further, the first female member has a
column depending from an inner upper surface of the
first female member, and the first male member has a
backup washer having a central throughbore dimen-
sioned to accommodate insertion of the column of the
first female member. Also included in the air connection
assembly is a second female member having a second
female member opening configured for accommodating
insertion of a second male member of the air connection
assembly.
[0021] A hydrophobic filter is disposed in the second
female member opening of the second female member,
and the second male member is configured for creating
an air-tight interference-fit between the sheath and the
second female member. Preferably, the second male
member is enclosed with a sheath having an annular
protrusion. A plurality of fluid and air path tubes are pro-
vided in the pooling device, and the path tubes are con-
structed and arranged for placing at least one of the air
vent path and the fluid path of the pooling device in fluid
communication with each other.
[0022] It is preferred that the air connection assembly
is simultaneously connected to and shared by at least
two containers of the pooling device, and the fluid con-
nection assembly includes a first force-activated valve
being connected to the outlet port of the pooling device
for selectively regulating a directional fluid flow of the
fluid. Also, the fluid connection assembly includes a sec-
ond force-activated valve being connected to the inlet
port of the pooling device for selectively regulating the
directional fluid flow of the fluid. Included in the fluid con-
nection assembly is a unidirectional check valve being
connected to the inlet port of the pooling device for se-
lectively regulating a directional fluid flow of the fluid.
[0023] At least one spike is enclosed with a spike
sheath configured for connecting the inlet and outlet ports
of the pooling device in fluid communication. The fluid
connection assembly includes a spike connector and an
access dome valve. Specifically, the access dome valve
has an opening configured for accommodating insertion

of the spike connector in a complementary relationship.
The fluid connection assembly includes at least one of:
a hydrophobic filter and a hydrophilic filter. It is preferred
that the hydrophobic filter is connected to the inlet port
of the pooling device for selectively regulating a direc-
tional air flow of the pooling device. Alternatively or ad-
ditionally, the hydrophilic filter is connected to the outlet
port of the pooling device for selectively regulating a di-
rectional fluid flow of the pooling device.
[0024] A tray member includes at least one pooling de-
vice which is incorporated into the tray member in fluid
communication. Preferably, the tray member includes a
flow cover having at least one flow passageway and be-
ing attached to the tray member for facilitating the fluid
communication. Further, the tray member includes a po-
sitional valve configured for selectively regulating a flow
path from at least one container. At least one hydrophobic
filter is connected to at least one of: the inlet port and the
outlet port. Similarly, at least one hydrophilic filter is con-
nected to at least one of: the inlet port and the outlet port.
In another embodiment, a tray member includes a plu-
rality of pooling devices incorporated into the tray mem-
ber in fluid communication. In this configuration, it is pre-
ferred that the tray member includes two separate tubes
configured for conveying two separate fluids from the plu-
rality of pooling devices to the outlet port.
[0025] In yet another embodiment, a pooling device is
provided for pooling a medicinal fluid, and includes a con-
tainer unit having at least one container configured to
store the fluid, the container unit being attached to the
pooling device. An inlet port has at least one inlet channel
configured for receiving the fluid or ambient air. An outlet
port has at least one outlet channel configured for deliv-
ering the fluid to an attachment, where the inlet and outlet
ports are disposed on the pooling device. A cavity is con-
figured for accommodating insertion of the container unit
for pooling the fluid from the at least one container. At
least one spike is disposed in the cavity and configured
for puncturing a stopper of the at least one container
when the container unit transitions from an upper position
to a lower position. The pooling device is complementa-
rily linkable with another pooling device in a serial ar-
rangement relative to each pooling device for establish-
ing an uninterrupted supply of the fluid from linked pooling
devices. Also included in the pooling device is a first wing
configured for accommodating the outlet port, and a sec-
ond wing configured for accommodating the inlet port.
The second wing is vertically displaced relative to the
first wing.
[0026] The foregoing and other aspects and features
of the disclosure will become apparent to those of rea-
sonable skill in the art from the following detailed descrip-
tion, as considered in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027]
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FIG. 1 is a perspective view of the present pooling
device, featuring an exemplary dual medical contain-
er unit and an exemplary infusion tubing set;
FIG. 2 is a plan view of the pooling device of FIG. 1,
featuring exemplary inlet and outlet ports for fluid
delivery, and integrated spikes transversely dis-
posed on an inner surface of the pooling device for
puncturing stoppers of corresponding medical con-
tainers;
FIG. 3 is a partial plan view of the pooling device of
FIG. 2, featuring the exemplary outlet port disposed
on an outer surface of the pooling device for detach-
ably connecting to the infusion tubing set;
FIG. 4 is a perspective view of the present pooling
device having a lockout pin, illustrating an exemplary
arrangement of two adjacent pooling devices before
connection;
FIG. 5 is a perspective view of the pooling devices
of FIG. 4 after connection;
FIG. 6 is a schematic front view of the pooling devices
of FIG. 5, featuring an exemplary illustration of a fluid
path between the connected medical containers;
FIG. 7 is a side perspective view of a third embodi-
ment of the present pooling device, illustrating an-
other exemplary arrangement of two connected
pooling devices having different configurations for
the lockout pin and the inlet and outlet ports;
FIG. 8 is a rear perspective view of the pooling de-
vices of FIG. 7 when the adjacent pooling devices
are interconnected;
FIG. 9 is a rear perspective view of the pooling device
of FIG. 7 when the adjacent pooling devices are dis-
connected;
FIG. 10 is a schematic front view of the pooling de-
vice of FIG. 5, featuring a leakage prevention mech-
anism having a fluid connection assembly and an air
connection assembly;
FIG. 10A is a schematic front view of the leakage
prevention mechanism of FIG. 10 featuring an ex-
emplary combination of two force-activated values;
FIG. 10B is a schematic front view of the leakage
prevention mechanism of FIG. 10, featuring an ex-
emplary combination of a force-activated valve and
a unidirectional check valve;
FIG. 10C is a schematic front view of the leakage
prevention mechanism of FIG. 10, featuring an ex-
emplary combination of a spike connector and an
access dome valve;
FIG. 11 is a schematic front view of the pooling de-
vices of FIG. 10 when the adjacent pooling devices
are interconnected via the leakage prevention mech-
anism;
FIG. 12 is an exploded, fragmentary vertical cross-
section of the fluid connection assembly of FIG. 10;
FIG. 13 is an exploded, fragmentary vertical cross-
section of the air connection assembly of FIG. 10;
FIG. 14 is a vertical cross-section of the leakage pre-
vention mechanism of FIG. 10, illustrating a fluid path

of the fluid connection assembly;
FIG. 15 is a bottom view of the leakage prevention
mechanism of FIG. 10;
FIG. 16 is a bottom view of the leakage prevention
mechanism of FIG. 10, configured for facilitating the
dual medical container unit;
FIG. 17A is a top perspective view of an exemplary
cap remover designed to be used with the pooling
device of FIG. 1
FIG. 17B is a bottom perspective view of the cap
remover of FIG. 17A;
FIGs. 17C-17D illustrate exemplary uses of the cap
remover of FIG. 17A;
FIG. 18 is a schematic front view of the leakage pre-
vention mechanism of FIG. 10, featuring an exem-
plary combination of a hydrophobic filter and a hy-
drophilic filter;
FIG. 19 is an exploded perspective view of an ex-
emplary tray incorporating the present pooling de-
vice in a serial arrangement; and
FIG. 20 is an exploded perspective view of an ex-
emplary modular unit featuring the present pooling
device with the hydrophobic filter.

DETAILED DESCRIPTION

[0028] Although a particular embodiment of the
present pooling device has been described herein, other
alternate embodiments of all components related to the
present pooling device are interchangeable to suit differ-
ent applications. The term "pooling device" as used in
this application refers to a device for accessing the me-
dicinal fluid from one or more medical containers for ad-
ministering the medicinal fluid to a patient. Thus, a pool-
ing device used to administer medicinal fluid from a single
container is contemplated, as well as several medical
containers.
[0029] Referring now to FIGs. 1-3, the present pooling
device is generally designated 10 and is designed to pool
a medicinal fluid or substance from a medical container
unit, generally designated 12, having a first medical con-
tainer 14 configured for storing a first medicinal fluid, and
a second medical container 16 configured for storing a
second medicinal fluid. In some embodiments, the
present pooling device 10 is a disposable unit, to avoid
potential contamination from re-use. As discussed
above, an exemplary dual medical container unit 12 is
described in commonly assigned U.S. Patent No.
8,684,433, which is incorporated by reference. While oth-
er medicinal substances are contemplated for use with
the present device 10, in one embodiment, the first med-
ical container 16 contains an enzyme that enlarges pores
in the subcutaneous space of the patient. Enlargement
of the pores facilitate the delivery by infusion of high vol-
umes of relatively high viscosity IG fluid, which is con-
tained in the second container 14. For example, without
the enzyme, an expected infusion of IG fluid is approxi-
mately 50 ml at a single site. However, with the enzyme,
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infusions in the range of 600 ml can be achieved at a
single infusion site.
[0030] While the container unit 12 having two medical
containers 14, 16 is shown, it is also contemplated that
the container unit has a single container (e.g., a syringe,
vial, film bag, ampule, and the like). In one embodiment,
the present pooling device 10 has a substantially rectan-
gular shape when viewed from above, but other suitable
shapes, such as oval, square, and other geometric
shapes, are contemplated. It is also contemplated that
any number or combination of medical containers can be
used for the present pooling device 10 to suit different
applications.
[0031] Included in the present pooling device 10 is an
inlet port 18 configured for receiving the medicinal fluid
or ambient air, and the inlet port is disposed on an outer
wall 20 of the pooling device. In some embodiments, as
described in greater detail below, the inlet port 18 re-
ceives the medicinal fluid from an adjacent pooling device
(FIGs. 4 and 5) when the pooling devices are linked to-
gether. Otherwise, the inlet port 18 acts as a vent for
drawing ambient air while the pooling device 10 is not
linked to the adjacent pooling device. As described below
in relation to FIG. 6, when the pooling devices 10 are
linked together, the proper venting of air between the
respective devices and containers has been found to en-
hance the sequential delivery of the medications. De-
pending on the configuration of the container unit 12, the
inlet port 18 may have one or more inlet channels 22, 24
that correspond to the medical containers 14, 16 during
use.
[0032] For delivering the medicinal fluid from the pool-
ing device 10, an outlet port 26 is disposed on an opposite
side of the outer wall 20 of the pooling device from the
inlet port 18, and is configured for delivering the medicinal
fluid to another medical attachment, such as the adjacent
pooling device or an infusion tubing set 28. In some em-
bodiments, the infusion tubing set 28 is detachably con-
nected at one end to the outlet port 26 of the pooling
device 10, and at an opposite end to a pumping system
(not shown), such as a peristaltic pump or an infusion
device, for drawing the medicinal fluid from the pooling
device 10. Alternatively, a syringe (not shown) can be
docked to the outlet port 26 for vacuum withdrawal of the
medicinal fluid from the pooling device 10.
[0033] Regulating a flow of the medicinal fluid in the
tubing set 28 is achieved by transversely adjusting at
least one clamp 30 relative to a longitudinal axis of cor-
responding tubing. Other clamping devices that transition
between an occluding position and a non-occluding po-
sition are contemplated as known in the art. As is the
case with the inlet port 18, the outlet port 26 may have
one or more outlet channels 32, 34 that correspond to
the medical containers 14, 16 during use.
[0034] In some embodiments, each channel 22, 24,
32, 34 has a resiliently deformable seal 36, such as an
O-ring or the like, located at an entrance of the corre-
sponding channel for facilitating a friction fit or slip-con-

nection between connected inlet and outlet ports 18, 26,
or between the outlet port 26 and the infusion tubing set
28. It is contemplated that a removable protective cover
38 is friction fit over or around each port 18, 26 to guard
the corresponding inlet and outlet channels 22, 24, 32,
34 from touch or air contamination.
[0035] In some embodiments, a central opening or cav-
ity 40 configured for accommodating insertion of the med-
ical container unit 12 is provided for pooling the first and
second medicinal fluids from the first and second medical
containers 14, 16. Before the insertion of the medical
container unit 12 into the cavity 40, a top cap 42 of the
medical container unit is removed to expose first and
second stoppers 44, 46 of the corresponding first and
second containers 14, 16. Terminal sterilization of the
stoppers 44, 46 is performed using a disinfecting agent,
such as alcohol, hydrogen peroxide, or the like.
[0036] A first lumen spike or needle 48 is disposed in
the cavity 40 for puncturing the first stopper 44 of the first
medical container 14, and a second lumen spike or nee-
dle 50 is disposed in the cavity for puncturing the second
stopper 46 of the second medical container 16. Both
spikes 48, 50 are preferably integrally transversely at-
tached to an inner surface 52 of a base 54 of the pooling
device 10, such that the spikes project normally from the
base for simultaneously puncturing the first and second
stoppers 44, 46 of the corresponding first and second
medical containers 14, 16. In certain cases, the first and
second stoppers 44, 46 of the corresponding first and
second containers 14, 16 are punctured separately to
suit different applications. In some embodiments, a pro-
tective removable sleeve or sheath 56 is provided for
each spike 48, 50 to cover a sharp end point of each
spike.
[0037] Initiation of medicinal fluid delivery is achieved
by inverting the container unit 12 and inserting the con-
tainer unit into the cavity 40, such that the container unit
transitions from an upper position to a lower position.
Specifically, in this depicted embodiment, during the in-
sertion, the first and second stoppers 44, 46 of the first
and second containers 14, 16 are pressed against and
punctured by the first and second lumen spikes 48, 50,
respectively. It is also contemplated that the protective
seal provided by sleeve 56 is breached upon the inver-
sion and downward insertion of the container unit 12. A
biased, clip or clamp-type locking mechanism 58, dis-
posed on an inner wall 60 of the cavity 40 in this depicted
embodiment, is provided for holding the container unit
12 spaced above the base 54 so that the containers 14,
16 are unable to reach the spikes 48, 50 unless the con-
tainers are correctly located over the appropriate spike.
[0038] To facilitate proper orientation of the containers
in the unit 12, as seen in FIG. 2, the cavity 40 is dimen-
sioned so that the container unit 12 is keyed to the cavity
so that it can only be inserted in the correct orientation.
Once the containers 14, 16 are properly positioned in the
cavity 40, the locking clips 58 are pushed radially out-
wardly by the presence of the containers, which permits
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the container unit 12 to telescope, slide or move down-
wardly relative to the base 54, enabling engagement be-
tween the containers and the designated spike 48, 50.
The spikes 48, 50 pierce the stoppers 44, 46 of the cor-
responding containers 14, 16 and initiates the delivery
of the respective contained medicinal fluids.
[0039] To facilitate the fluid delivery of the first medic-
inal fluid, the first spike 48 has a first spike channel 62
being connected, via corresponding tubing 64, to the first
inlet channel 22. Further, the first spike 48 has a second
spike channel 66 being connected, via the corresponding
tubing 64, to the first outlet channel 32. In a preferred
embodiment, at least one check valve 68 is interposed
or installed in the tubing 64 to selectively control a direc-
tional flow of the medicinal fluid. It is contemplated that
the term "tube" or "tubing" includes or relates to any fixed
or flexible fluid passageways or paths, such as grooves
and the like, either separate from, or integral with the
present pooling device 10, having a variety of cross-sec-
tional shapes (e.g., rounded, squared, or other shapes)
depending on the application and construction methods.
[0040] It is contemplated that the tubing 64 is config-
ured to interconnect the inlet port 18, the spikes 48, 50,
and the outlet port 26, as known in the art. As a result,
upon activation of the pooling device 10, a continuous
flow path is established from the inlet port 18 to the outlet
port 26 in fluid communication with the first container 14.
As described in greater detail below in paragraphs relat-
ed to FIGs. 10-16, it is also contemplated that a hydro-
phobic filter is used in the tubing 64 or other suitable
locations of the pooling device 10 to allow air to pass
through, but prevent the medicinal fluid from leaking out
of the pooling device. Additional check valves may be
installed under the base 54 to prevent the medicinal fluid
from traveling to a connected adjacent unit via the spikes
48, 50.
[0041] More specifically, as illustrated in FIG. 2, in a
configuration where the present pooling device 10 is not
linked to another pooling device, ambient air is drawn
into the first container 14 (shown in phantom in FIG. 2)
under the action of the pumping system via the first inlet
channel 22, the corresponding tubing 64, and the first
spike channel 62 of the first spike 48. As a result, the first
medicinal fluid in the first container 14 is delivered to the
first outlet channel 32 via the second spike channel 66
of the first spike 48 and the corresponding tubing 64. An
exemplary flow path of the air and the first medicinal fluid
is designated with a broken-line arrow A.
[0042] When the delivery of the first medicinal fluid is
completed, the delivery of the second medicinal fluid may
be initiated by controlling opening and closing of the
clamps 30 (FIG. 3). To facilitate the fluid delivery of the
second medicinal fluid, the second spike 50 has a first
spike channel 70 being connected, via the corresponding
tubing 64, to the second inlet channel 24. Further, the
second spike 50 has a second spike channel 72 being
connected, via the corresponding tubing 64, to the sec-
ond outlet channel 34. Consequently, upon activation of

the pooling device 10, another continuous flow path is
established from the inlet port 18 to the outlet port 26 in
fluid communication with the second container 16 (shown
in phantom in FIG. 2).
[0043] Specifically, as is the case with the first spike
48, ambient air is drawn into the second container 16
under the action of the pumping system via the second
inlet channel 24, the corresponding tubing 64, and the
first spike channel 70 of the second spike 50. As a result,
the second medicinal fluid in the second container 16 is
delivered to the second outlet channel 34 via the second
spike channel 72 of the second spike 50 and the corre-
sponding tubing 64. An exemplary flow path of the air
and the second medicinal fluid is designated with a bro-
ken-line arrow B.
[0044] Referring now to FIGs. 2 and 4-6, another em-
bodiment of the present pooling device 10 is generally
designated 74a, 74b, 74c. In FIGs. 4-6, corresponding
components of first, second, and third pooling devices
74a, 74b, 74c are indicated with reference numbers with
first three alphabet (i.e., "a," "b," and "c") designations.
Components shared with the pooling device 10 are des-
ignated with identical reference numbers. In the particular
embodiment shown in the pooling device 74a, 74b, 74c,
the medical container unit 12 having the first and second
containers 14, 16 is attached to the pooling device 74a,
74b, 74c as a preassembled unit.
[0045] More specifically, the first and second stoppers
44, 46 of the containers 14, 16 are inserted into the cavity
40 of the pooling device 74a, 74b, 74c, and ready to be
punctured by the first and second spikes 48, 50 (FIG. 2).
In the present pooling device 74a, 74b, 74c, it is contem-
plated that each device 74 would be terminally sterilized,
such as by with gamma radiation or the like, to guarantee
a sterile fluid path. The spikes 48, 50 are provided with
the protective sheaths 56, that are punctured and com-
pressed as the containers 14, 16 are depressed, thereby
keeping the spikes clean and the fluid path sterile until
use.
[0046] Then, the device 74 and container unit 12 are
assembled and sealed into a breathable package and
treated with a disinfecting agent, such as hydrogen per-
oxide vapor or the like, to keep the stoppers 44, 46 and
the spikes 48, 50 in a sanitized condition until use.
[0047] In this configuration, the first and second stop-
pers 44, 46 of the containers 14, 16 are pre-staged or
pre-positioned in the upper position to be punctured by
the first and second spikes 48, 50. However, a lockout
mechanism or pin 76 configured for stopping the transi-
tion of the container unit 12 from the upper position to
the lower position prevents premature activation of the
pooling device 74a, 74b, 74c before use (e.g., during
shipping and handling). Thus, the pin 76 performs a sim-
ilar function to the locking clips 58 discussed above. It is
contemplated that the lockout pin 76 is inserted into a
slot 78 disposed on a body 80 of the container unit 12
between the first and second containers 14, 16, but other
suitable configurations of the lockout pin are contemplat-
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ed.
[0048] After the lockout pin 76 is disengaged by pulling
it out of the body 80, a press bar 82 having a plurality of
grooves 84 for grip enhancing purposes is disposed on
a top of the container unit 12, and is pushed downwardly
to transition the container unit from the upper position to
the lower position. This downward movement of the con-
tainer unit 12 causes the first and second stoppers 44,
46 of the containers 14, 16 to be punctured by the cor-
responding first and second spikes 48, 50.
[0049] In some embodiments of the present pooling
device, as in the depicted embodiments, 74a, 74b, 74c,
two or more pooling devices may be serially linked to-
gether in a complementary relationship relative to a lon-
gitudinal axis of each pooling device for establishing an
uninterrupted supply of the medicinal fluid from the linked
pooling devices. For example, as illustrated in FIGs. 4
and 5, the inlet port 18a of the first pooling device 74a is
inserted into and complementarily connected with the
outlet port 26b of the second pooling device 74b. In turn,
the inlet port 18b of the second pooling device 74b is
inserted into the outlet 26c of the third pooling device 74c
for facilitating an unbroken connection of the fluid path
between all linked pooling devices 74a, 74b, 74c.
[0050] In this configuration, the first, second, and third
pooling devices 74a, 74b, 74c are connected or linked in
fluid communication with one another for providing a pas-
sageway between the pooling devices for the uninter-
rupted, continuous delivery of the medicinal fluids. For
example, the first medicinal fluids of the linked first con-
tainers 14a, 14b, 14c can be administered to the user
without interruption or manipulation of the containers.
Similarly, the second medicinal fluids of the linked second
containers 16a, 16b, 16c can be subsequently adminis-
tered to the user. It is contemplated that the pooling de-
vices 74a, 74b, 74c can be arranged in any other suitable
manner to facilitate the administration of the medical flu-
ids. Further, the first and second medicinal fluids may be
delivered to the user in a reverse order to suit the appli-
cation.
[0051] Referring now to FIGs. 5 and 6, an embodiment
with a flow path for three linked first containers 14a, 14b,
14c is shown for illustration purposes. In this configura-
tion, ambient air is drawn into the right first container 14c
via the inlet port 18c and the first spike channel 62c of
the first spike 48c. The second spike channel 66c of the
first spike 48c is connected to the first spike channel 62b
of the first spike 48b in the middle first container 14b.
Similarly, the second spike channel 66b of the first spike
48b is connected to the first spike channel 62a of the first
spike 48a in the left first container 14a.
[0052] Next, the second spike channel 66a of the first
spike 48a is connected to the pumping system via the
outlet port 26a shown on the left of the first container 14a
in FIG. 6. Another flow path of three linked second con-
tainers 16a, 16b, 16c is established in a similar fashion.
[0053] In operation, a negative or suction pressure cre-
ated by the pumping system through the port 26a causes

an uninterrupted sequential delivery of the first medicinal
fluid from three first containers 14a, 14b, 14c. The system
74a-c has a built in air/fluid management feature for pro-
viding sequential delivery of the medication from the re-
spective containers 14a-c. For example, initially, the fluid
in the left first container 14a is drawn down by the suction
pressure applied via the port 26a and spike channel 66a
to the fluid content of the container 14a until a vacuum
develops above the level of fluid in that container 14a.
The buildup of this vacuum pressure creates a suction
pressure on the fluid content of the container 14b via the
fluid connection of the spike channel 62a and inlet chan-
nel 18a to the outlet channel 26b and spike channel 66b.
[0054] Next, the suction pressure exerted on the fluid
content in the middle first container 14b draws down the
contents until a similar vacuum develops above the level
of fluid in that container. Once the vacuum is developed
in both containers 14a and 14b, a suction pressure is
created on the fluid content of the container 14c via the
fluid connection of the spike channel 62b and inlet chan-
nel 18b to the outlet channel 26c and spike channel 66c.
Since the container 14c is vented to ambient through line
18c, only a slight vacuum pressure is created above the
liquid contents of this container 14c. Instead, the created
suction pressure will be communicated to ambient via
the spike channel 62c and inlet port 18c and will cause
the drawing of air into this container 14c and this con-
tainer will empty first.
[0055] The container 14c will empty until the liquid level
reaches below the entrance to spike channel 66c, where-
by the interior of next container 14b will become exposed
to ambient via container 14c, allowing the fluid contents
of the container 14b to be emptied under the suction force
of the pumping system. Lastly, after the container 14b is
emptied, the container 14a is then emptied in a similar
fashion. Accordingly, three containers 14a, 14b, 14c, are
sequentially automatically administered in a distal to
proximate order until all of the containers are empty.
[0056] A different volumetric amount of each container
14a, 14b, 14c does not affect this sequential fluid delivery
process. Exemplary volumetric amounts of standard vi-
als include 25, 50, 100, 200, and 300 milliliters, but any
other suitable size or combination of medical containers
are contemplated. Referring now to FIGs. 2 and 7-9, yet
another (third) embodiment of the present pooling device
74 is generally designated 86a, 86b. In FIGs. 7-9, corre-
sponding components of first and second pooling devices
86a, 86b are indicated with reference numbers with first
two alphabet (i.e., "a" and "b") designations. Components
shared with the pooling device 74 are designated with
identical reference numbers. A major difference featured
in the pooling devices 86a, 86b is that the pooling devices
are linked or daisy-chained together in a serial arrange-
ment relative to the longitudinal axis of each pooling de-
vice.
[0057] More specifically, each pooling device 86a, 86b
includes a first or left wing 88a, 88b configured for ac-
commodating the outlet port 26a, 26b, and a second or
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right wing 90a, 90b configured for accommodating the
inlet port 18a, 18b. As for the first pooling device 86a
shown in FIG. 9, the first and second inlet channels 22a,
24a are disposed on the second wing 90a, and the first
and second outlet channels 32a, 34a are disposed on
the first wing 88a. The second pooling device 86b has
the same configuration for the corresponding inlet and
outlet channels.
[0058] As illustrated in FIGs. 8 and 9, to establish daisy-
chained coupling of two adjacent pooling devices 86a,
86b, the second wing 90a of the first pooling device 86a
is complementarily connected with the first wing 88b of
the second pooling device 86b. More specifically, in a
preferred embodiment, the second wing 90a is positioned
higher than the first wing 88b relative to an axis trans-
verse to a longitudinal axis of the pooling device 86a,
86b. It is contemplated that the relative positions and
configurations of the first and second wings 88b, 90a can
be reversed from the orientation described above.
[0059] It is also preferred that the first and second inlet
channels 22a, 24a extend downwardly from a lower sur-
face of the second wing 90a, and the first and second
outlet channels 32b, 34b extend upwardly from an upper
surface of the first wing 88b. Thus, the daisy-chained
coupling of the pooling devices 86a, 86b is achieved by
pressing the second wing 90a of the first pooling device
down onto the first wing 88b of the second pooling device,
such that the inlet channels 22a, 24a of the first pooling
device are inserted into the outlet channels 32b, 34b of
the second pooling device in a complementary arrange-
ment.
[0060] Returning to FIGs. 2, 7 and 9, another feature
of the pooling device 86a, 86b is that the protective cover
38 has an elongate body configured to accommodate a
contour or profile of the first and right wings 88a, 88b,
90a, 90b. Optionally, the protective cover 38 has an aux-
iliary port 92 configured for delivering the medicinal fluid
from the containers 16a and 16b through the correspond-
ing outlet port 26a, 26b into a syringe, for example,
docked to the auxiliary port 92. The protective cover 38
also has a tubing set configured for delivering the medical
fluid from other containers 14a and 14b to an infusion
pump connected to a patient for infusion. In lieu of the
lockout pin 76 (FIG. 5), a locking spacer 94 is provided
to prevent the container unit 12 from transitioning to the
lower position. Initially, the locking spacer 94 is inserted
into a circumferentially extending annular groove 96 dis-
posed on an upper portion 98 of the corresponding pool-
ing device 86a, 86b to lock the container unit 12 in the
upper position.
[0061] As similarly operated with the lockout pin 76,
after the locking spacer 94 is removed from the pooling
device 86a, 86b by pulling a ring 100 attached to the
spacer, the press bar 82 of the container unit 12 is pushed
downwardly to transition the container unit from the upper
position to the lower position. This downward movement
of the container unit 12 causes the first and second stop-
pers 44, 46 of the containers 14, 16 to be punctured by

the corresponding first and second spikes 48, 50.
[0062] Referring now to FIGs. 2, 6, and 10, an exem-
plary leakage prevention mechanism is generally desig-
nated 102, and is designed to prevent unwanted air or
fluid leakage from the pooling device 10. Components
shared with the pooling device 10 are designated with
identical reference numbers. Included in the leakage pre-
vention mechanism 102 are a fluid connection assembly,
generally designated 104, configured for controlling a flu-
id path in the pooling device 10, and an air connection
assembly, generally designated 106, configured for con-
trolling an air vent path in the pooling device. It is con-
templated that the leakage prevention mechanism 102
is applicable to all embodiments of the pooling devices
10, 74, 86, described above.
[0063] In a preferred embodiment, the fluid connection
assembly 104 includes a first fluid valve 108 being inte-
grated into the outlet port 26 of the first pooling device
74 for selectively regulating the fluid flow of the medicinal
fluid from the first container 14. The first fluid valve 108
is typically closed when not connected to another device
or tubing connector, and is mechanically opened to allow
the fluid flow via a connector 114 when connected to
another device or tubing connector. The fluid connection
assembly 104 includes a second fluid check valve 110
being connected to the inlet port 18 of the first pooling
device 74 for selectively regulating the directional fluid
flow of the medicinal fluid to the first container 14.
[0064] It is contemplated that the fluid check valve 110
is one-directional valve allowing the fluid path only toward
the first container 14, such that the medicinal fluid in the
first container does not leak out of the container when
the first and second fluid check valves are in a resting
position. The first valve 108 has a first fluid path connector
112 configured for releasably complementarily connect-
ing to the second check valve 110 of another pooling
device. Optionally, the second check valve 110 has a
second fluid path connector 114 configured for releasably
complementarily connecting to the first check valve 108
of another pooling device.
[0065] During use, the first fluid valve 108 prevents the
fluid flow from the first container 14 when the pooling
device 74 is not connected to another pooling device.
The valve is mechanically opened to allow free fluid flow
when connected to another device 74. The second fluid
check valve 110 prevents leakage from the connector
114 when the device 74 is not connected to another pool-
ing device, and also prevents unwanted leakage between
connected pooling devices 74. An exemplary cracking
pressure of the fluid check valve 110 is approximately
3-5 pounds per square inch (PSI) to allow the valve to
be opened by fluid pressure created by a connected
pump.
[0066] For selectively regulating a directional air flow
of the pooling device 74, the air connection assembly
106 includes an air path connector 116 being connected
to the inlet port 18 of the first pooling device 74 via a
hydrophobic filter 118. Specifically, the hydrophobic filter
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118 is connected at one end to the air path connector
116, and at an opposite end to the spike 48 downstream
of the fluid check valve 110. As known in the art, the
hydrophobic filter 118 allows air passage, but prevents
fluid from traveling through the filter. Thus, the hydropho-
bic filter 118 prevents unwanted leakage of the medicinal
fluid from the air path connector 116. Alternatively, other
suitable hydrophilic filters are also contemplated to suit
different applications.
[0067] An air path plug or end component 120 having
a blind cavity 122 is provided in the air connection as-
sembly 106, and is configured for releasably complemen-
tarily connecting to the air path connector 116 of another
pooling device. When the air path plug 120 and the air
path connector 116 are matingly or complementarily con-
nected, the air vent path in the pooling device 74 is ob-
structed or blocked by the blind cavity 122, thereby ef-
fectively preventing air leakage.
[0068] Referring now to FIGs. 2, 6, and 11, it is con-
templated that the first pooling device 74a is linked or
daisy-chained to the second pooling device 74b (FIG.
11). Corresponding components of the leakage preven-
tion mechanism 102a, 102b and the first and second
pooling devices 74a, 74b are indicated with reference
numbers with first two alphabet (i.e., "a" and "b") desig-
nations. In this configuration, the air path plug 120b of
the second air connection assembly 106b is matingly or
complementarily connected to the air path connector
116a of the first air connection assembly 106a. Thus,
when the first and second pooling devices 74a, 74b are
linked or daisy-chained, the air vent paths of the connect-
ed pooling devices are automatically closed or blocked
except the air vent path of the most distal device of the
daisy-chained devices (e.g., the air vent path defined by
the air path connector 116b of the second air connection
assembly 106b).
[0069] As for the fluid path, the first fluid path connector
112b of the first fluid valve 108b of the second fluid con-
nection assembly 104b is matingly or complementarily
connected to the second fluid path connector 114a of the
second fluid check valve 110a of the first fluid connection
assembly 104a. It is also contemplated that the pumping
system is connected to the first fluid path connector 112a
of the first fluid valve 108a of the first fluid connection
assembly 104a in fluid communication with the container
14a.
[0070] In this configuration, the connected first valves
108a, 108b are mechanically opened by the first fluid
path connectors 112a, 112b for allowing the fluid com-
munication between the pumping system and the pooling
devices 74a, 74b. However, neither of the second check
valves 110a, 110b needs to be mechanically opened be-
cause the fluid flow from the second pooling device 74b
to the first pooling device 74a is already accommodated
by the one-directional second check valve 110a. Only
the first valves 108a, 108b that do not allow the fluid flow
out of the containers 14a, 14b are mechanically opened.
[0071] As described similarly above, ambient air is

drawn into the container 14b of the second pooling device
74b via the air path connector 116b and the hydrophobic
filter 118b of the air connection assembly 106b. Simul-
taneously, the second check valve 110b of the second
fluid connection assembly 104b of the second pooling
device 74b prevents the fluid leakage from the container
14b. As a result, the negative pressure, such as vacuum,
created by the pumping system causes an uninterrupted
sequential delivery of the medicinal fluids from the con-
tainers 14a, 14b without any unwanted fluid leakage.
[0072] Referring now to FIGs. 10 and 12, it is preferred
that the fluid connection assembly 104 includes a female
member 124 having a female member opening 126 con-
figured for accommodating the insertion of a male mem-
ber 128 of the fluid connection assembly. For securely
attaching the female member 124 to the male member
128, a snap-fit assembly locking mechanism, generally
designated 130, is provided in the fluid connection as-
sembly 104, and configured for releasably connecting
the female and male members 124, 128 together.
[0073] In a preferred embodiment, the locking mech-
anism 130 includes at least one locking tab or protrusion
132 being disposed on an inner surface of a side wall
134 of the female member 124, and at least one indent
or groove 136 being disposed on an outer surface of the
male member 128. When the male member 128 is slid-
ingly inserted into the female member opening 126, the
locking tab 132 and the corresponding indent 136 of the
locking mechanism 130 are matingly latched for securely
holding the female and male members 124, 128 in place,
thereby initiating the directional fluid flow of the medicinal
fluid, as designated by an arrow C. Other locking mech-
anism structures, such as annular locking and releasing
grooves, lateral wings, and the like, are contemplated.
[0074] An important aspect of the fluid connection as-
sembly 104 is that the female member 124 has a first
sealing fixture 138 attached to an outer upper surface of
the female member for providing a fluid-tight compres-
sion seal. It is contemplated that the first sealing fixture
138 has a first concave side 140 and an opposite first
convex side 142, and the seal is designed to be opened
when a pressure is applied against the first concave or
convex side 140, 142. Preferably, the first sealing fixture
138 has a substantially dome shape, and is made of a
flexible, elastomeric material. It is contemplated that a
first slit or gap 144 having a predetermined length is dis-
posed at a substantially center of the first sealing fixture
138, such that the slit is tightly closed at rest but opened
when the pressure is applied against the first concave or
convex side 140, 142.
[0075] More specifically, the first slit 144 of the first
sealing fixture 138 prevents the fluid flow of the medicinal
fluid when the first sealing fixture is in a resting position.
However, when the negative pressure created by the
pumping system is applied to the convex side 142 of the
first sealing fixture 138, the first slit 144 is opened to allow
the fluid flow of the medicinal fluid, as designated by the
arrow C. Other suitable types of check valves, such as
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spring-loaded ball check valves, duckbill valves, umbrel-
la valves, diaphragm valves, or the like, are contemplated
to suit the application.
[0076] It is also contemplated that the female member
124 has a tubular column 146 depending from a substan-
tially center of an inner upper surface of the female mem-
ber 124 within the female member opening 126 along a
longitudinal axis of the female member. Preferably, the
tubular column 146 has an inclined or sloped outer sur-
face 148 with a lead-in geometry, resulting in a funnel
shaped outer wall. Specifically, an outer diameter of the
tubular column 146 is gradually increased toward the in-
ner upper surface of the female member 124. Other suit-
able geometric shapes, such as square, rectangular,
hexagonal shapes, are also contemplated for the column
146.
[0077] Another important aspect of the fluid connection
assembly 104 is that the male member 128 is substan-
tially tubular and has a second sealing fixture 150 at-
tached to an inner surface of the male member for pro-
viding the fluid-tight compression seal. As with the first
sealing fixture 138, the second sealing fixture 150 has a
second concave side 152 and an opposite second con-
vex side 154. As described above, the second sealing
fixture 150 has the same configuration of the first sealing
fixture 138, and operates the same way as the first seal-
ing fixture. However, it is noted that the first and second
sealing fixtures 138, 150 are disposed in opposite orien-
tations for preventing the fluid leakage from the fluid con-
nection assembly 104.
[0078] More specifically, the first sealing fixture 138 is
disposed on the outer upper surface of the female mem-
ber 124, such that the first convex side 142 is faced up-
wardly along a longitudinal axis of the female member in
a fluid flow direction, as designated by the arrow C. In
contrast, the second sealing fixture 150 is disposed on
the inner surface of the male member 128, such that the
second convex side 154 is faced downwardly along a
longitudinal axis of the male member against the fluid
flow direction, as designated by the arrow C. Thus, at
rest, a second slit or gap 156 of the second sealing fixture
150 prevents the fluid flow of the medicinal fluid from the
male member 128, and the first slit or gap 144 of the first
sealing fixture 138 prevents the fluid flow of the medicinal
fluid from the female member 124.
[0079] It is also contemplated that the male member
128 has a female member opening 158 configured for
accommodating the insertion of the tubular column 146
of the female member 124. An elastomeric backup wash-
er 160 having a central throughbore 162 is disposed near
an upper end of the inner surface of the male member
128. Since the central throughbore 162 of the backup
washer 160 is dimensioned to accommodate the inser-
tion of the tubular column 146 of the female member 124,
an inner diameter of the throughbore is slightly smaller
than a smallest outer diameter of the tubular column.
Thus, as the tubular column 146 of the female member
124 is gradually inserted into the central throughbore 162

of the backup washer 160, a fluid-tight interference-fit is
formed between the tubular column and the backup
washer. As the tubular column 146 is completely insert-
ed, it forces open the slit 156 and allows fluid communi-
cation between the female member 124 and the male
member 128.
[0080] Referring now to FIGs. 10 and 13, it is preferred
that the air connection assembly 106 includes a female
member 164 having a female member opening 166 con-
figured for accommodating the insertion of a male mem-
ber 168 of the air connection assembly. An important
aspect of the female member 164 of the air connection
assembly 106 is that the hydrophobic filter 118 is dis-
posed near a lower end of an inner surface of the female
member 164. For example, the hydrophobic filter 118 is
attachable to the inner surface of the female member 164
by chemical adhesives, solvent boding, ultrasonic weld-
ing or other conventional fastening techniques.
[0081] A rigid cylindrical body 170 of the male member
168 is enclosed with a flexible, elastomeric sheath 172
having an annular protrusion 174, such that as the male
member 168 is gradually inserted into the female mem-
ber opening 166, the annular protrusion creates an air-
tight interference fit between the sheath and the female
member 164. Thus, it is preferred that an outer diameter
of the annular protrusion 174 is slightly greater than an
inner diameter of the female member opening 166. Al-
though a hollow inner portion 176 of the male member
168 is shown for illustration purposes, any suitable solid
or semisolid material can be separately inserted into or
integrally formed with the inner portion of the male mem-
ber to suit the application.
[0082] Referring now to FIGs. 2, 10-12, and 14, an ex-
emplary fluid path of the fluid connection assembly 104
is illustrated in FIG. 14. As discussed above, it is con-
templated that the pumping system is connected to the
male member 128 of the fluid connection assembly 104.
The pumping system would have a tubing set with a fe-
male connector 124 similar to the one on the pooling
devices. When the tubing set with the female connector
124 is connected to a pooling device, the tubular column
146 inside of the female connector 124 will force open
the slit 156 in the male connector 128 of the pooling de-
vice, thereby allowing the fluid flow of the medicinal fluid
from the medical container 14 via the second spike chan-
nel 66 and the outlet port 26.
[0083] When the female member 124 of the fluid con-
nection assembly 104 is connected to the male member
128 of another adjacent pooling device 74, the negative
pressure causes the first sealing fixture 138 of the female
member to open. As a result, the medicinal fluid from the
adjacent pooling device will flow into the medical con-
tainer 14 via the first spike channel 62 and the inlet port
18, for establishing the uninterrupted supply of the me-
dicinal fluid from the linked or daisy-chained pooling de-
vices. It is contemplated the sealing fixtures 138, 150 and
the washer 160 are made of flexible, resilient materials,
such as synthetic resin or plastic, rubber, or the like. Other
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suitable materials are also contemplated to suit the ap-
plication.
[0084] It is contemplated that the fluid path of the me-
dicinal fluid of the pooling device 74 is incorporated into
an injection molded assembly as an integral unit. For
example, in some embodiments, the male member 128
of the fluid connection assembly 104 is preferably inte-
grally transversely attached to the base 54 of the pooling
device 74, such that the male member projects normally
from the base. In this configuration, as similarly shown
in FIGs. 8 and 9, when the female and male members
124, 128 are connected to each other, an enhanced se-
cure coupling of linked pooling devices is achieved,
thereby preventing from an unwanted disassembly of the
linked devices. It is also contemplated that the relative
positions and configurations of the female and male
members 124, 128 can be reversed from the orientation
described above.
[0085] Referring now to FIGs. 10-12, 14, and 15, it is
contemplated that a plurality of fluid and air path grooves
178 are molded into the base 54 of the pooling device
74 for forming at least a portion of the fluid path of the
medicinal fluid. In this configuration, the inlet port 18 and
the outlet port 26 are integrated into the grooves 178 as
a single unit, so that the fluid and air paths from the spike
48 to the fluid and air connection assemblies 104, 106
are seamlessly transitioned.
[0086] More specifically, as for the fluid path, the fe-
male member opening 126 of the female member 124 of
the fluid connection assembly 104 is connected to the
first spike channel 62 of the spike 48 via the groove 178
in fluid communication with the medical container 14, and
the second spike channel 66 of the spike 48 is connected
to the male member opening 158 of the male member
128 of the fluid connection assembly using another
groove, thereby forming a continuous fluid path from the
female member 124 to the male member 128.
[0087] As for the air vent path, the female member
opening 166 of the female member 164 of the air con-
nection assembly 106 is connected to the first spike chan-
nel 62 of the spike 48 via the groove 178 in fluid commu-
nication with the medical container 14, such that the am-
bient air is drawn into the medical container 14 when the
female member of the air connection assembly is not
plugged by the male member 168 of the air connection
assembly.
[0088] In some embodiments, a protective plate 180
(FIG. 14) is used to cover and seal the fluid and air paths
defined by the grooves 178. Attachment of the plate 180
to the base 54 is achieved by chemical adhesives, solvent
boding, ultrasonic welding or other conventional fasten-
ing techniques. A shape of the plate 180 is variable de-
pending on the shapes of the grooves, but other suitable
geometric shapes, such as square, rectangular, or oval
shapes, are contemplated to suit the application.
[0089] Referring now to FIGs. 1, 2, 14, and 16, another
exemplary layout of the grooves 178 of the leakage pre-
vention mechanism 102 is illustrated wherein the grooves

are constructed and arranged for facilitating the dual
medical container unit 12. Corresponding components
of the fluid connection assembly 104 are indicated with
reference numbers with first two alphabet (i.e., "a" and
"b") designations. An important aspect of this groove con-
figuration is that although two separate or distinct fluid
connection assemblies 104a, 104b are included in the
leakage prevention mechanism 102, only one air con-
nection assembly 106 is included and shared by the first
and second spikes 48, 50.
[0090] Specifically, the female member opening 166
of the female member 164 of the air connection assembly
106 is connected to both the first spike channel 62 of the
first spike 48 and the first spike channel 70 of the second
spike 50 via the grooves 178, such that the ambient air
received through the female member of the air connec-
tion assembly flows simultaneously into both the first and
second medical containers 14, 16. While a "T"-shaped
air vent path layout of the grooves 178 is shown for illus-
tration purposes, other suitable arrangements, such as
"Y"- and "V"-shaped layouts, are also contemplated to
suit the application.
[0091] Referring now to FIGs. 2, 10A-10C and 14, it is
also contemplated that the fluid connection assembly 104
includes a first force-activated valve 182 (FIG. 10A) being
connected to the outlet port 26 of the pooling device 74
for selectively regulating a directional fluid flow of the
fluid. In a similar configuration, the fluid connection as-
sembly 104 includes a second force-activated valve 184
(FIG. 10A) being connected to the inlet port 18 of the
pooling device 74 for selectively regulating the directional
fluid flow of the fluid.
[0092] For example, as illustrated in FIG. 10B, the sec-
ond force-activated valve 184 is disposed between the
second fluid check valve 110 and the first spike 48, and
connected to the inlet port 18, such that the fluid flow
from the connector 114 is controlled by operation of the
second force-activated valve, for preventing the fluid
leakage from the fluid connection assembly 104. It is pre-
ferred that a unidirectional check valve 186 is connected
to at least one of the inlet port 18 and the outlet port 26
of the pooling device 74 for selectively regulating the di-
rectional fluid flow of the fluid.
[0093] Specifically, to activate the second force-acti-
vated valve 184 and thus allow the fluid flow in the inlet
port 18, the first medical container 14 is pushed down-
wardly to transition the first medical container from the
upper position to the lower position, as designated by an
arrow D (FIG. 10B). This downward movement of the first
medical container 14 causes a top portion 188 of the first
medical container 14 to depress the corresponding force-
activated valve 184 and allow the fluid flow from the con-
nector 114. Conversely, when the second force-activated
valve 184 is not activated, the fluid flow is prevented in
the inlet port 18. Other suitable locations along the fluid
or air flow connecting to the inlet port 18 and the outlet
port 26 are also contemplated to suit different applica-
tions.
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[0094] Similarly, the activation of the first or second
force-activated valve 182, 184 shown in FIG. 10A is
achieved by matingly or complementarily interconnecting
the first fluid path connector 112 of the fluid connection
assembly 104 of the pooling device 74 to the second fluid
path connector 114 of the fluid connection assembly 104
of another pooling device. As discussed above, an ex-
emplary interconnection of two adjacent pooling devices
74a, 74b is shown in FIG. 11.
[0095] It is also contemplated that at least one of the
spikes 48, 50 is enclosed with a spike sheath 190 (shown
in phantom in FIG. 14) configured for connecting the inlet
and outlet ports 18, 26 of the pooling device 74 in fluid
communication. For example, in an initial position, the
spike sheath 190 simultaneously and securely encloses
the first spike channel 62 and the second spike channel
66 of the first spike 48, thereby allowing the air flow or
the fluid flow between the inlet and outlet ports 18, 26 of
the pooling device 74.
[0096] However, as shown in FIG. 10B, the spike
sheath 190 is puncturable and compressible as the con-
tainer 14 is depressed. As discussed above, when the
first medical container 14 transitions from the upper po-
sition to the lower position, as designated by the arrow
D, the spike sheath 190 is also pushed downwardly by
the top portion 188 of the container 14 from the upper
position shown in FIG. 14 to the lower position shown in
FIG. 10B. By this movement of the container 14, the spike
sheath 190 is broken, and the fluid flow between the inlet
and outlet ports 18, 26 is achieved.
[0097] Referring now to FIGs. 10C and 14, the fluid
connection assembly 104 includes a spike connector 192
and an access dome valve 194. It is preferred that the
spike connector 192 is connected to the inlet port 18 of
the pooling device 74, and the access dome valve 194
is connected to the outlet port 26 of the pooling device.
As described above, the access dome valve 194 has the
configuration similar to the second sealing fixture 150 of
the snap-fit locking mechanism 130 shown in FIG. 14. In
this configuration, the access dome valve 194 has the
opening or throughbore 162 configured for accommodat-
ing insertion of the spike connector 192 in a complemen-
tary relationship.
[0098] Referring now to FIGs. 1, 8, and 17A-17D, the
pooling device 74 includes a cap remover 198 attached
to at least one of the pooling devices and configured for
removing the top cap 42 of the corresponding container.
In a preferred embodiment, the cap remover 198 includes
a central cavity 200 having a head region 202 and a tail
region 204, wherein the head and tail regions are dis-
posed, preferably inwardly, in opposite orientations from
each other around the cavity. In use, the head region 202
of the cap remover 198 engages or grasps the top cap
42, and pivots about a point near the tail region 204 for
opening the top cap, as designated by an arrow E (FIG.
17C). While a substantially round or oval shape of the
cap remover 198 is shown in FIGs. 17A-17C for illustra-
tive purposes, other suitable shapes or designs, such as

multilateral or irregular shapes, are contemplated to suit
the application.
[0099] As shown in FIG. 17D, it is also contemplated
that the head region 202 of the cap remover 198 is pref-
erably integrally formed with the base 54 of the pooling
device 10. In this configuration, the head region 202 of
the cap remover 198 is fixedly attached to the base 54
of the pooling device 10 without the tail region 204. During
use, the top cap 42 of the medical container unit 12 is
positioned in an inverted position next to the pooling de-
vice 10 so that the head region 202 at the base 54 can
engage or fit snuggly with the top cap of the container.
Next, the container 14 pivots about a point opposite the
head region 202 relative to the top cap 42, such that the
container is pulled away from the pooling device 10 for
opening the top cap, as designated by an arrow E’.
[0100] Referring now to FIGs. 1, 10, and 18, it is con-
templated that in some embodiments the fluid connection
assembly 104 includes at least one of a hydrophobic filter
206 and a hydrophilic filter 208. In some embodiments,
the hydrophobic filter 206 is connected to the inlet port
18 of the pooling device 10 for selectively regulating a
directional air/fluid flow of the pooling device. Conversely,
the hydrophilic filter 208 is connected to the outlet port
26 of the pooling device 10 for selectively regulating the
directional fluid and air flow of the pooling device.
[0101] In an exemplary configuration of FIG. 18, which
is constructed and arranged for facilitating the dual med-
ical container unit 12, a first hydrophobic filter 206’ is
connected to a first inlet port 18’ for the first medical con-
tainer 14 configured for storing the first medicinal fluid.
Similarly, a second hydrophobic filter 206" is connected
to a second inlet port 18" for the second medical container
16 configured for storing the second medicinal fluid.
Thus, it is advantageous that the first and second hydro-
phobic filters 206’, 206" allow air to vent without any un-
wanted fluid leakage from the inlet ports 18’, 18".
[0102] To selectively control the directional fluid flow
of the first or second medicinal fluid, the hydrophilic filter
208 is connected to both a first outlet port 26’ for the first
medical container 14, and a second outlet port 26" for
the second medical container 16. In this configuration,
the hydrophilic filter 208 advantageously allows air to
vent until it becomes wet by the first or second medicinal
fluid, after which the hydrophilic filter allows only the me-
dicinal fluid to travel through the fluid path connector 112.
[0103] As an example only, when the first medical con-
tainer 14 is empty of fluid, the hydrophilic filter 208 pre-
vents air from passing the hydrophilic filter and being
infused into a patient. This blocking of air also stops any
fluid flow and causes the pump to sound an alarm, which
signals the patient/caregiver to move the positional valve
216 to open the flow path to second medical container
16. Next, the pump operation is resumed to infuse the
contents of second medical container 16. If the hy-
drophilic filter 208 is also installed in the outlet port 216",
then the hydrophilic filter prevents air from passing the
filter and being infused into the patient when the medical
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container 16 is empty. This blocking of air stops any fluid
flow and causes the pump to sound an alarm, which sig-
nals the patient/caregiver that the infusion of the second
medical fluid is complete. Other suitable arrangements
of the hydrophobic and hydrophilic filters 206, 208 are
also contemplated to suit different applications.
[0104] Referring now to FIGs. 1, 6, 7, 10, 11 and 19,
it is contemplated that a tray member 210 includes at
least one present pooling device 74 linked in a serial ar-
rangement, incorporating the pooling device into the tray
member in fluid communication. In FIG. 19, while four (4)
pooling devices 74 are incorporated into the tray member
210, any number or embodiment of the pooling devices
are contemplated to suit the application. A flow cover 212
having at least one flow path or passageway 214 is at-
tached to the tray member 210 to facilitate the fluid com-
munication between the pooling devices 74. It is pre-
ferred that a first flow passageway 214’ is provided for
connecting the first medical containers 14, and a sepa-
rate second flow passageway 214" is provided for con-
necting the second medical containers 16. In this exam-
ple, the tray member 210 includes a plurality of pooling
devices 74 incorporated into the tray member in fluid
communication. Further, the tray member 210 includes
two separate tubes or passageway 214’, 214" configured
for conveying two separate fluids from the first and sec-
ond medical containers 14, 16 to the outlet port 52. Com-
ponents shared with the pooling device 10 shown in FIGs.
1, 6 and 11 are designated with identical reference num-
bers.
[0105] It is preferred that the tray member 210 includes
a positional valve 216 configured for selectively allowing
or regulating the fluid path from at least one of the first
and second medical containers 14, 16. For example, the
positional valve 216 is a manual switch or stopcock hav-
ing a twist valve configured for selectively allowing and
blocking the fluid flow from the first and/or second medical
containers 14, 16. It is also contemplated that the posi-
tional valve 216 provides a valved access for preventing
the fluid flow when the tubing set 28 is detached from the
tray member 210. In a preferred embodiment, a spike
cap 218 is provided to protect the spike sheath 190 and
the spikes 48, 50. As an example, in FIG. 19, the fluid
path connector 112 is replaced with the positional valve
216 for one path to the other at point 108. It is contem-
plated that the positional valve 216 has a luer lock con-
nector and is axially rotatable so that the user controls
which fluid is delivered to the user.
[0106] Referring now to FIGs. 1, 4, 7-9 and 20, it is
preferred that the pooling device 74, 86a is constructed
and arranged as a stackable, linkable modular unit. Com-
ponents shared with the pooling devices 10, 74, 86a are
designated with identical reference numbers. As similarly
shown in FIGs. 4 and 7-9, it is contemplated that the
pooling device 86a includes the first wing 88a configured
for accommodating the outlet port 26a, and the second
wing 90a configured for accommodating the inlet port
18a.

[0107] To prevent unwanted leakage of the first and
second medicinal fluids, as shown in FIG. 20, for exam-
ple, a first hydrophobic filter 118’ is disposed at the inlet
port 18a and connected to the first spike 48, and a second
hydrophobic filter 118" is disposed at the second wing
90a and connected to the second spike 50. Other suitable
arrangements of the hydrophobic filters 118’, 118" are
contemplated to suit different applications.
[0108] As shown in FIG. 20, it is contemplated that the
pooling device 86a includes the flow cover 212 having
at least one dedicated flow path or passageway 214’,
214" for facilitating the fluid flow from the respective spike
48, 50. Each flow path 214’, 214" is bifurcated or sepa-
rated according to the spike channels 62, 66, 70, 72 of
the corresponding spike 48, 50 using a dividing member
220. It is also contemplated that at least one protective
plate or cover 222 is provided to seal exposed fluid or air
paths or passageways associated with the pooling device
86a. Further, at least one cap member 224 is provided
to detachably block the fluid or air path or passageway
associated with the pooling device 86a.
[0109] While a particular embodiment of the present
pooling device has been described herein, it will be ap-
preciated by those skilled in the art that changes and
modifications may be made thereto without departing
from the present disclosure in its broader aspects, and
as set forth in the following claims.

Claims

1. A pooling device [10] for pooling a fluid from a con-
tainer unit [12] having at least one container [14, 16],
said pooling device comprising:

an inlet port [18] having at least one inlet channel
[22, 24] configured for receiving the fluid or am-
bient air;
an outlet port [26] having at least one outlet
channel [32, 34] configured for delivering the flu-
id to an attachment, said inlet and outlet ports
being disposed on said pooling device;
a cavity [40] configured for accommodating in-
sertion of the container unit [12] for pooling the
fluid from the at least one container [14, 16]; and
at least one spike [48, 50] disposed in said cavity
and configured for puncturing a stopper [44, 46]
of the at least one container when the container
unit transitions from an upper position to a lower
position;
wherein said pooling device [10] is serially linked
with another pooling device in a complementary
relationship for establishing an uninterrupted
supply of the fluid.

2. The pooling device of claim 1, wherein said inlet port
[18] is connected to said outlet port [26] in fluid com-
munication with said at least one spike [48, 50] via
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a corresponding tube [64].

3. The pooling device of claims 1 or 2, wherein said at
least one spike [48, 50] has a first spike channel [62,
70] being connected to said at least one inlet channel
[22, 24].

4. The pooling device of any of the above claims,
wherein said at least one spike [48, 50] has a second
spike channel [66, 72] being connected to said at
least one outlet channel [32, 34].

5. The pooling device of any of the above claims,
wherein said pooling device [10] has a locking mech-
anism [58] configured for securely holding the con-
tainer unit [12] in said cavity [40] during use, wherein
said locking mechanism [58] is preferably disposed
on an inner wall [60] of said cavity [40].

6. The pooling device of any of the above claims, further
comprising a leakage prevention mechanism [102]
having a fluid connection assembly [104] configured
for controlling a fluid path in the pooling device [10],
and an air connection assembly [106] configured for
controlling an air vent path in the pooling device.

7. The pooling device of claim 6, wherein said air con-
nection assembly [106] includes an air path connec-
tor [116] being connected to said inlet port [18] of
said pooling device [10] via a hydrophobic filter [118].

8. The pooling device of claim 6, wherein said fluid con-
nection assembly [104] includes a first fluid check
valve [108] being connected to said outlet port [26]
of said pooling device [10] for selectively regulating
a directional fluid flow of the fluid.

9. The pooling device of claim 6, wherein said fluid con-
nection assembly [104] includes a second fluid check
valve [110] being connected to said inlet port [18] of
said pooling device [10] for selectively regulating the
directional fluid flow of the fluid.

10. The pooling device of claim 8, wherein a cracking
pressure of said first and second fluid check valves
[108, 110] is in a range of 3-5 pounds per square inch.

11. The pooling device of claim 6, wherein a plurality of
fluid and air path tubes [64] are provided in said pool-
ing device, the path tubes being constructed and ar-
ranged for placing at least one of the air vent path
and the fluid path of said pooling device in fluid com-
munication with each other, wherein said air connec-
tion assembly [106] is preferably simultaneously
connected to and shared by at least two containers
of said pooling device.

12. The pooling device of claim 6, wherein said fluid con-

nection assembly [104] includes a first force-activat-
ed valve [182] being connected to said outlet port of
said pooling device for selectively regulating a direc-
tional fluid flow of the fluid.

13. The pooling device of claim 6, wherein said fluid con-
nection assembly [104] includes a second force-ac-
tivated valve [184] being connected to said inlet port
of said pooling device for selectively regulating a di-
rectional fluid flow of the fluid.

14. The pooling device of claim 6, wherein said fluid con-
nection assembly [104] includes a unidirectional
check valve [186] being connected to said inlet port
of said pooling device for selectively regulating a di-
rectional fluid flow of the fluid.

15. The pooling device of claim 6, wherein said at least
one spike is enclosed with a spike sheath [190] con-
figured for connecting said inlet and outlet ports of
said pooling device in fluid communication.

16. The pooling device of claim 6, wherein said fluid con-
nection assembly includes a spike connector [192]
and an access dome valve [194], wherein said ac-
cess dome valve [194] preferably has an opening
configured for accommodating insertion of said spike
connector [192] in a complementary relationship.

17. The pooling device of claim 6, wherein said fluid con-
nection assembly includes at least one of: a hydro-
phobic filter [118, 206] and a hydrophilic filter [208].

18. The pooling device of claim 17, wherein said hydro-
phobic filter [118, 206] is connected to said inlet port
of said pooling device for selectively regulating a di-
rectional air flow of said pooling device.

19. The pooling device of claim 17, wherein said hy-
drophilic filter [208] is connected to said outlet port
of said pooling device for selectively regulating a di-
rectional fluid flow of said pooling device.

20. The pooling device of any of the above claims, further
comprising a tray member [210] including at least
one, preferably a plurality of, said pooling device in-
corporated into said tray member in fluid communi-
cation.

21. The pooling device of claim 20, wherein said tray
member [210] includes a positional valve [216] con-
figured for selectively regulating a flow path from said
at least one container.

22. The pooling device of any of the above claims,
wherein at least one hydrophobic filter [118, 206] is
connected to at least one of: said inlet port and said
outlet port.
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23. The pooling device of claim 20, wherein the tray
member [210] includes a plurality of said pooling de-
vices incorporated into said tray member in fluid
communication, and wherein said tray member [210]
includes two separate tubes [64] configured for con-
veying two separate fluids from said plurality of pool-
ing devices to said outlet port.

Patentansprüche

1. 1. Bündelungsvorrichtung [10] zum Zusammenfüh-
ren einer Flüssigkeit aus einer Behältereinheit [12],
die zumindest einen Behälter [14, 16] aufweist, wo-
bei die Bündelungsvorrichtung das Folgende um-
fasst:

eine Einlassöffnung [18], die zumindest einen
Einlasskanal [22, 24] aufweist, der zur Aufnah-
me der Flüssigkeit oder von Umgebungsluft
ausgelegt ist;
eine Auslassöffnung [26], die zumindest einen
Auslasskanal [32, 34] aufweist, der zur Abgabe
der Flüssigkeit an ein Zusatzgerät ausgelegt ist,
wobei die Einlass- und Auslassöffnungen auf
der Bündelungsvorrichtung angeordnet sind;
einen Hohlraum [40], in den die Behältereinheit
[12] eingeführt werden kann, um die Flüssigkeit
aus dem zumindest einen Behälter [14, 16] zu-
sammenzuführen; und
zumindest einen Dorn [48, 50], der in dem Hohl-
raum angeordnet ist und dazu ausgelegt ist, ei-
nen Stopfen [44, 46] des zumindest einen Be-
hälters zu durchstechen, wenn die Behälterein-
heit aus einer oberen Position in eine untere Po-
sition übergeht;
wobei die Bündelungsvorrichtung [10] in Reihe
mit einer anderen Bündelungsvorrichtung in ei-
ner komplementären Beziehung zum Herstellen
einer ununterbrochenen Zufuhr der Flüssigkeit
verbunden ist.

2. Bündelungsvorrichtung nach Anspruch 1, wobei die
Einlassöffnung [18] mit der Auslassöffnung [26] in
Fluidverbindung mit dem zumindest einen Dorn [48,
50] über einen entsprechenden Schlauch [64] ver-
bunden ist.

3. Bündelungsvorrichtung nach Anspruch 1 oder 2, wo-
bei der zumindest eine Dorn [48, 50] einen ersten
Dornkanal [62, 70] aufweist, der mit dem zumindest
einen Einlasskanal [22, 24] verbunden ist.

4. Bündelungsvorrichtung nach einem der obigen An-
sprüche, wobei der zumindest eine Dorn [48, 50] ei-
nen zweiten Dornkanal [66, 72] aufweist, der mit dem
zumindest einen Auslasskanal [32, 34] verbunden
ist.

5. Bündelungsvorrichtung nach einem der obigen An-
sprüche, wobei die Bündelungsvorrichtung [10] ei-
nen Verriegelungsmechanismus [58] aufweist, der
dazu ausgelegt ist, die Behältereinheit [12] während
der Anwendung sicher im Hohlraum [40] zu halten,
wobei der Verriegelungsmechanismus [58] vorzugs-
weise an einer Innenwand [60] des Hohlraums [40]
angeordnet ist.

6. Bündelungsvorrichtung nach einem der obigen An-
sprüche, ferner umfassend einen Leckverhinde-
rungsmechanismus [102], der eine Flüssigkeitsver-
bindungsanordnung [104], die zur Kontrolle eines
Flüssigkeitswegs in der Bündelungsvorrichtung [10]
ausgelegt ist, und eine Luftverbindungsanordnung
[106] aufweist, die zur Kontrolle eines Entlüftungs-
wegs in der Bündelungsvorrichtung ausgelegt ist.

7. Bündelungsvorrichtung nach Anspruch 6, wobei die
Luftverbindungsanordnung [106] einen Luftwegver-
binder [116] aufweist, der mit der Einlassöffnung [18]
der Bündelungsvorrichtung [10] über einen hydro-
phoben Filter [118] verbunden ist.

8. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung [104] ein erstes
Flüssigkeitsabsperrventil [108] aufweist, das mit der
Auslassöffnung [26] der Bündelungsvorrichtung [10]
verbunden ist, um eine direktionale Flüssigkeitsströ-
mung der Flüssigkeit selektiv zu steuern.

9. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung [104] ein zwei-
tes Flüssigkeitsabsperrventil [110] aufweist, das mit
der Einlassöffnung [18] der Bündelungsvorrichtung
[10] verbunden ist, um eine direktionale Flüssigkeits-
strömung der Flüssigkeit selektiv zu steuern.

10. Bündelungsvorrichtung nach Anspruch 8, wobei ein
Abreißdruck der ersten und zweiten Flüssigkeitsab-
sperrventile [108, 110] in einem Bereich von 3-5
Pfund pro Quadratzoll liegt.

11. Bündelungsvorrichtung nach Anspruch 6, wobei ei-
ne Mehrzahl von Flüssigkeits- und Luftwegschläu-
chen [64] in der Bündelungsvorrichtung bereitge-
stellt ist, wobei die Wegschläuche dazu konstruiert
und angeordnet sind, zumindest einen des Entlüf-
tungswegs und des Flüssigkeitswegs der Bünde-
lungsvorrichtung miteinander in Fluidverbindung zu
setzen, wobei die Luftverbindungsanordnung [106]
vorzugsweise gleichzeitig mit zumindest zwei Behäl-
tern der Bündelungsvorrichtung verbunden ist und
diesen gemeinsam ist.

12. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung [104] ein erstes
kraftaktiviertes Ventil [182] aufweist, das mit der Aus-
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lassöffnung der Bündelungsvorrichtung verbunden
ist, um eine direktionale Flüssigkeitsströmung der
Flüssigkeit selektiv zu steuern.

13. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung [104] ein zwei-
tes kraftaktiviertes Ventil [184] aufweist, das mit der
Einlassöffnung der Bündelungsvorrichtung verbun-
den ist, um eine direktionale Flüssigkeitsströmung
der Flüssigkeit selektiv zu steuern.

14. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung [104] ein unidi-
rektionales Absperrventil [186] aufweist, das mit der
Einlassöffnung der Bündelungsvorrichtung verbun-
den ist, um eine direktionale Flüssigkeitsströmung
der Flüssigkeit selektiv zu steuern.

15. Bündelungsvorrichtung nach Anspruch 6, wobei der
zumindest eine Dorn von einer Dornhülle [190] um-
schlossen ist, die dazu ausgelegt ist, die Einlass-
und Auslassöffnungen der Bündelungsvorrichtung
in Fluidverbindung zu verbinden.

16. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung einen Dornver-
binder [192] und ein Zugangsdomventil [194] auf-
weist, wobei das Zugangsdomventil [194] vorzugs-
weise eine Öffnung aufweist, die dazu ausgelegt ist,
die Einführung des Dornverbinders [192] in einer
komplementären Beziehung aufzunehmen.

17. Bündelungsvorrichtung nach Anspruch 6, wobei die
Flüssigkeitsverbindungsanordnung zumindest ei-
nes der folgenden aufweist: einen hydrophoben Fil-
ter [118, 206] und einen hydrophilen Filter [208].

18. Bündelungsvorrichtung nach Anspruch 17, wobei
der hydrophobe Filter [118, 206] mit der Einlassöff-
nung der Bündelungsvorrichtung verbunden ist, um
eine direktionale Luftströmung der Bündelungsvor-
richtung selektiv zu steuern.

19. Bündelungsvorrichtung nach Anspruch 17, wobei
der hydrophile Filter [208] mit der Auslassöffnung
der Bündelungsvorrichtung verbunden ist, um eine
direktionale Luftströmung der Bündelungsvorrich-
tung selektiv zu steuern.

20. Bündelungsvorrichtung nach einem der vorherge-
henden Ansprüche, ferner umfassend ein Schalen-
element [210], das zumindest eine, vorzugsweise ei-
ne Mehrzahl der Bündelungsvorrichtungen aufweist,
die in dem Schalenelement in Fluidverbindung auf-
genommen sind.

21. Bündelungsvorrichtung nach Anspruch 20, wobei
das Schalenelement [210] ein Stellungsventil [216]

aufweist, das zur selektiven Steuerung eines Strö-
mungswegs von dem zumindest einen Behälter aus-
gelegt ist.

22. Bündelungsvorrichtung nach einem der obigen An-
sprüche, wobei zumindest ein hydrophober Filter
[118, 206] mit zumindest einer der folgenden ver-
bunden ist: der Einlassöffnung und der Auslassöff-
nung.

23. Bündelungsvorrichtung nach Anspruch 20, wobei
das Schalenelement [210] eine Mehrzahl der Bün-
delungsvorrichtungen aufweist, die in dem Schalen-
element in Fluidverbindung aufgenommen sind, und
wobei das Schalenelement [210] zwei getrennte
Schläuche [64] aufweist, die zur Förderung von zwei
getrennten Flüssigkeiten aus der Mehrzahl von Bün-
delungsvorrichtungen zur Auslassöffnung ausgelegt
sind.

Revendications

1. Dispositif de collecte [10] pour collecter un fluide pro-
venant d’une unité de récipient [12] ayant au moins
un récipient [14, 16], ledit dispositif de collecte
comprenant :

un orifice d’entrée [18] ayant au moins un canal
d’entrée [22, 24] configuré pour recevoir le fluide
ou de l’air ambiant ;
un orifice de sortie [26] ayant au moins un canal
de sortie [32, 34] configuré pour distribuer le flui-
de à un accessoire, lesdits orifices d’entrée et
de sortie étant disposés sur ledit dispositif de
collecte ;
une cavité [40] configurée pour recevoir l’inser-
tion de l’unité de récipient [12] pour collecter le
fluide provenant du ou des récipients [14, 16] ; et
au moins une pointe [48, 50] disposée dans la-
dite cavité et configurée pour perforer un bou-
chon [44, 46] du ou des récipients lorsque l’unité
de récipient passe d’une position supérieure à
une position inférieure ;
dans lequel ledit dispositif de collecte [10] est
relié en série à un autre dispositif de collecte
dans une relation complémentaire pour établir
une alimentation ininterrompue en fluide.

2. Dispositif de collecte selon la revendication 1, dans
lequel ledit orifice d’entrée [18] est raccordé au dit
orifice de sortie [26] en communication fluidique avec
ladite ou lesdites pointes [48, 50] par le biais d’un
tube correspondant [64].

3. Dispositif de collecte selon la revendication 1 ou 2,
dans lequel ladite ou lesdites pointes [48, 50] com-
portent un premier canal de pointe [62, 70] qui est
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raccordé au dit ou auxdits canaux d’entrée [22, 24].

4. Dispositif de collecte selon l’une quelconque des re-
vendications précédentes, dans lequel ladite ou les-
dites pointes [48, 50] comportent un second canal
de pointe [66, 72] qui est raccordé au dit ou auxdits
canaux de sortie [32, 34].

5. Dispositif de collecte selon l’une quelconque des re-
vendications précédentes, dans lequel ledit disposi-
tif de collecte [10] comporte un mécanisme de ver-
rouillage [58] configuré pour maintenir de manière
sécurisée l’unité de récipient [12] dans ladite cavité
[40] pendant l’utilisation, dans lequel ledit mécanis-
me de verrouillage [58] est, de préférence, disposé
sur une paroi interne [60] de ladite cavité [40].

6. Dispositif de collecte selon l’une quelconque des re-
vendications précédentes, comprenant en outre un
mécanisme de prévention de fuite [102] ayant un
ensemble de raccordement fluidique [104] configuré
pour commander un trajet de fluide dans le dispositif
de collecte [10] et un ensemble de raccordement
d’air [106] configuré pour commander un trajet
d’évent d’aération dans le dispositif de collecte.

7. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement d’air [106]
comprend un connecteur de trajet d’air [116] qui est
raccordé au dit orifice d’entrée [18] dudit dispositif
de collecte [10] par le biais d’un filtre hydrophobe
[118] .

8. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
[104] comprend un premier clapet antiretour de fluide
[108] qui est raccordé au dit orifice de sortie [26]
dudit dispositif de collecte [10] pour réguler de ma-
nière sélective un écoulement de fluide directionnel
du fluide.

9. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
[104] comprend un second clapet antiretour de fluide
[110] qui est raccordé au dit orifice d’entrée [18] dudit
dispositif de collecte [10] pour réguler de manière
sélective l’écoulement de fluide directionnel du flui-
de.

10. Dispositif de collecte selon la revendication 8, dans
lequel une pression d’ouverture desdits premier et
second clapets antiretour de fluide [108, 110] se si-
tue dans une plage comprise entre 3 et 5 livres par
pouce carré.

11. Dispositif de collecte selon la revendication 6, dans
lequel une pluralité de tubes de trajet de fluide et
d’air [64] sont disposés dans ledit dispositif de col-

lecte, les tubes de trajet étant construits et conçus
pour placer le trajet d’évent d’aération et/ou le trajet
de fluide dudit dispositif de collecte en communica-
tion fluidique l’un avec l’autre, dans lequel ledit en-
semble de raccordement d’air [106] est, de préfé-
rence, raccordé en même temps à au moins deux
récipients dudit dispositif de collecte et partagé par
ces derniers.

12. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
[104] comprend une première vanne activée par une
force [182] qui est raccordée au dit orifice de sortie
dudit dispositif de collecte pour réguler de manière
sélective un écoulement de fluide directionnel du flui-
de.

13. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
[104] comprend une seconde vanne activée par une
force [184] qui est raccordée au dit orifice d’entrée
dudit dispositif de collecte pour réguler de manière
sélective un écoulement de fluide directionnel du flui-
de.

14. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
[104] comprend un clapet antiretour unidirectionnel
[186] qui est raccordé au dit orifice d’entrée dudit
dispositif de collecte pour réguler de manière sélec-
tive un écoulement de fluide directionnel du fluide.

15. Dispositif de collecte selon la revendication 6, dans
lequel ladite ou lesdites pointes sont enfermées avec
une gaine de pointe [190] configurée pour raccorder
lesdits orifices d’entrée et de sortie dudit dispositif
de collecte en communication fluidique.

16. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
comprend un connecteur de pointe [192] et une van-
ne de dôme d’accès [194], dans lequel ladite vanne
de dôme d’accès [194] comporte, de préférence, une
ouverture configurée pour recevoir l’insertion dudit
connecteur de pointe [192] dans une relation com-
plémentaire.

17. Dispositif de collecte selon la revendication 6, dans
lequel ledit ensemble de raccordement fluidique
comprend un filtre hydrophobe [118, 206] et/ou un
filtre hydrophile [208].

18. Dispositif de collecte selon la revendication 17, dans
lequel ledit filtre hydrophobe [118, 206] est raccordé
au dit orifice d’entrée dudit dispositif de collecte pour
réguler de manière sélective un écoulement d’air di-
rectionnel dudit dispositif de collecte.
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19. Dispositif de collecte selon la revendication 17, dans
lequel ledit filtre hydrophile [208] est raccordé au dit
orifice de sortie dudit dispositif de collecte pour ré-
guler de manière sélective un écoulement de fluide
directionnel dudit dispositif de collecte.

20. Dispositif de collecte selon l’une quelconque des re-
vendications précédentes, comprenant en outre un
élément de plateau [210] comprenant au moins un
dit dispositif de collecte, de préférence, une pluralité
desdits dispositifs de collecte incorporés dans ledit
élément de plateau en communication fluidique.

21. Dispositif de collecte selon la revendication 20, dans
lequel ledit élément de plateau [210] comprend une
vanne de positionnement [216] configurée pour ré-
guler de manière sélective un trajet d’écoulement
depuis ledit ou lesdits récipients.

22. Dispositif de collecte selon l’une quelconque des re-
vendications précédentes, dans lequel au moins un
filtre hydrophobe [118, 206] est raccordé au dit orifice
d’entrée et/ou au dit orifice de sortie.

23. Dispositif de collecte selon la revendication 20, dans
lequel l’élément de plateau [210] comprend une plu-
ralité desdits dispositifs de collecte incorporés dans
ledit élément de plateau en communication fluidique
et dans lequel ledit élément de plateau [210] com-
prend deux tubes distincts [64] configurés pour
transporter deux fluides distincts depuis ladite plu-
ralité de dispositifs de collecte vers ledit orifice de
sortie.
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